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2.

INTRODUCTION
bSafal has appointed DUCON CONSULTANTS PRIVATE LIMITED to develop
structural schemes and design for proposed construction of SEVENTY at AHMEDABAD.

The objectives of these reports are stated as follows:

e Ideniify and record all input requirements, Analysis and design criteria.

e Develop safe and stable structural scheme pertaining to Indian Standards compatible
with Architectural vision, services requirements and client’s needs.

e Prepare snuctural design that will aim to actual structural durability and integrity.

e Desirable structural performance under characieristic services load,

PROJECT DESCRIPTION

Projeect
Loeation

2.1 AGENCIES

Client : I:-'QafaI ; .8
Design Architects : BCDA [}amgn Pyt Lt;;l.ﬁ& “-JITAI\ Architects
Structural Consultants . DLCON C:msulmm:s Private Limited

A3-A4, 3% floor,. Safal Profitaire, Corporate Road,
Near pmhlad.nagar garden, S. G. Road. Ahmedabad-51
~ma|_l u ygﬂduwnmnsulmnm in
“gontact@duconconsultants.in
Ph 4&‘3?3 196, 653410630, 65410631.

2.2 PROJECT

The ]:IlD_]ECt consml'; uf 3 Basemﬁnr -i~ Gruund Floor+ 22 Upper Floers.
Basement floors Wl].] be pﬂl}lﬂl‘ﬁv used for parking purpose & Water body for architectural

"Q-

aesthetics, : /
Ground ﬂuﬂrwﬂ] ‘E:@':.ué'i:::d for plantation , water body, floating pavilion, community greens
and specifically for parking & fire fighting movement., While Typical tloors(1® to 20"
floor ) will be used for only Residential purpose.

215 floor will be used for residential Penthouse type-A, M.E.P Service floor & specially for
transfer floor having Wide PT Beams used. Where RCC pardi and steel truss to be
supported for the provision of swimming pool ( connecting between two towers ) at 22%
flopr level, While 22™ floor will be used for residential Penthouse-A, swimming pool,

o—
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Terrace level (23™ floor) will be used for Private Lap pool, landseaping, pavilion structure
for type-A-while 24' Jevel (Upper terrace)will be used for lift machine room. fire water tank
&  stpircase covering slabIn this project we have considered framing system for the most
of part of the structure is PT Flat Slab without drop at 2™ & 1% basement &typical floor
while on ground floor PT Flat slab with drop and beams are provided al some place as per

. requirement.
The following are the PT Flat slab specifications considered for the design;

Material Specification for Monostrand Unbonded Standard PT system

(PTI Spees., ACI 423.6-01, 1S : 14268:1995)
Prestressing Steel:

"'L

» Low-Relaxation 7 wire Strand of Class 11 [Gradallrﬂﬁﬂ] W;th 12.7mm nominal

. diameter used in mono-strand unbonded post. tr::mu" tendons shall conform to the
requirements of IS-14268: 1995 Y + P
e Scctional steel area of Strand: BE.Tmmizh_ % - *:
* Yield Load: Not less than 180KN e f «
o Ultimate Strength: Not less ﬂmn 1860 N/ran2 o\

e Minimum Breaking Sh'ﬂﬂgﬂl Nﬁtleﬁ'# thin lﬂfﬁ"".r’ KN

o Moduhus -:JfEIi":lE’llth“a-‘. ﬂt Izast lgﬁgﬂﬂﬂ Nfﬁ?ﬂ'l‘lz

e Minimum elongation: 3.5% for gmiga langlh of 600mm

. Relaxﬁhnn at, 1{3{}{1 hours: Less than 2.5% at 70% Minimum Ultimate Tensile Strength
. Ight. ﬂf Bareﬁu:‘md Muﬂ.: I}Jﬁn 0.775kg/m

Anl:hﬂrage, '~.':<'; :r_/-‘

.-,..

° Munn sara:mi aﬂchumges of un-bonded tendons shall be designed to develop at least
95% of the actial strength of Prestressing steel wit lowing Mechanical Properties:

e Material of Anchorage: SG Tron
e  Hardness: 170 10 230 BEIN

r. Santosh H"Hrnm
IES E

o Bf:aﬂng Area: 7239mm?2 PRI, 'n.:'fll; bt 'L; .--' '.'..':-. ok
1 ik Yim Comsulting Enguceny & '.Jlnn -::J-:r!h'

21 @), Swaro [.p FEITLE ;..;_,_ RUREANT
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2.3

31
311

3.1.2

No fiture floor provision is accounted in analysis & design.
Provision will be done inl design such a way that services can be laid without any major
obstructions and maximum head room is achieved along with the basic criterion of cost

elffectiveness.
BUILDING DIMENSION
Plan dimension : (Refer Arch, Plans)

Floor heights (Finish floor to finish floor)

Total Height of building ? 78.5 m (From Ground Level)
Basement — 3 height : 48m

Basement — 2 height : 3.45m \

Basement — 1 height . S

Ground Floor )3 59m

1# to 22™ Floor 2 : . 33m N

STRUCTURAL DESIGN STANDARDS AND CODES .~
Following Indian codes shall here 16 be used fordetailed design,

INDIAN CODES . PO
LOADS A .
s E'}'S(Pa:t 1): 1987 Daad LLﬁ)adh "Unit, Wergl:lt of Building M@d Stored Material

IS 3?5U’m1ﬁJ 1&37 Wm::l Luads lﬁ%h;-‘?[]-:i"'?"'ifffJ"'_'i.'f."r?‘?"'
Fhl3 I'--fI ®iry, B :jiL‘I:
IS 875(Part 5); .193.?__ bpwm. lnads and load combinations v L Pl “' gty
i fe WM Najsin, Kanpu 20650

IS 1893(Part 1) Zﬂﬂu» ,Ehtr:rla for earthquake resistance design of structures.

CONCRETE DESIGN
IS 456; 2000 - Plain and Reinforced Conerete - Code of practice.

SP 16 - Structural use of concrete. Design charts for singly reinforced beams, doubly
reinforced beams and columns.

SP 34 - Handbook on Concrete Reinforcement & Detailing.

IS 1904 - Indian Standard Code of practice for design & construction foundations in
Soil: General Requirements,

[8 3370 (part I te IV) Code of practice for concrete stuste for storage of liquid.
.Gﬁfu';-'ﬂ"r‘z 3 b

5 S o R |
;'J.DCP = ﬁE‘:==—-———-_'.—-_::=

pis L
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I8 4326: 1993 - Earthquake Resistant Design and Construetion of Buildings.

IS 13920:.1993 - Duciile Detailing of Reirforced Concrete Structures subjected to Seismuc
Forces.

313 STEEL DESIGN
IS 800:1984 - Code of Practice for Genzral Construction in Steel
SP 6:1964 - Hand Book for Structural Engineers Part1-Structural Steel Sections
IS 4000:1992 - High strength bolis in steel structures -Code of practice
IS 816:1969 - Code of practice for use of Metal Are welding for general construction in
Mild steel
Tata Hollow Section Manual

4. DESIGN PARAMETERS
4.1 Material of Construction

411 RCC WORKS p— |
The building will be primarily R.C. framed sfructuré With:colutnns,Shear walls and lif
walls and floor slabs being used a5 diaphragms in dlsmbutmn of lateral forces.

o Density of reinforced conerete shiall be25 K.Nﬁmﬁ

 Concrete mix for columns and shear wall T,!p to 3th floor ¢ M:50
e Concrete mix for culumﬁé and shmar ‘.?s:ﬂ]l from 6th to 10th floor : M:40
o Congrete mix; far coimuns H.m;l shaﬂr wall above 10th floor : M:35
L I.’.’c:-ncrete mn; .tDl"fﬂﬂU.l'lgb » ¢ M:30
® (‘nncmte mﬁ f:mnunum) iur all PT slabs . M:35
» Concrete m_qx_fE;%;_ggi- ﬂ,umrcnnﬂna I slabs and beams : M:35
» (Concrete mix fﬂ/;: Eelﬂini.ng Wall ;o M:35

o Grade of Concrete M:10 will be used in filling, plum concrete, leveling courses and
other nonstructural items, Density of reinforced concrete is assumed as 25 KN/m3,

g

o Minimwn cement content, water cement ratio efe. will conform to IS 456:2000

provisions, for durability and strength eriteria.
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* 'The sizes of aggregates conform to IS 383, Nominal maximum size of coarse

aggregate i3 20 mm, suitably graded as per the requirement of mix design.
e Mixing Water will conform to I8 456: 2000,

s High yield strength deformed bars conforming to IS 1786 with Fy = 500 Nfmm2 TMT
barg will be used.

* Allmix design of concrete should be got approved prior (0 execution of work,

* Take out 6 cubes from every batch of concrete and report of the same of 7 days-and 28
days:must be submitted to us. However frequency of sampling of Concrete shall not be
less than as specilied in Clause 15,2.2 of 15:456:2000 Specified below.

Quantity of Conerete fn the  Number of Sumples

Werk, m’
k-5 I
6-15 2
16-30 3
31-50 4
51 and above 4 plus one
sdditional sample
for each rdditonal
50 m* or past thereaf

NOTE-<A4 leset one ssinjile ehall bo taken from each ehift
Where coterrie i produced ot conlinwous prodestion unif, such
a6 peady-mbed concrewe plant, Eegquency of simpling may be
apresd upon (aivally by lupptl-mmd purithasern.

s For ramlurar:menl rapnr’t.«ghuuld&z r.'arrwd out at every 30 ton for each category.

42 LDADJN G EﬂiRAMETERS
421 SELFWEIGHTS

Sa]f—we:ght nFﬂw sﬁ*uctuxaf membm shall here to be considered on the basis of the

following prupﬂhtq
e Density of Rmnfnm::d Congrete : 25.0 KN/m?
¢ Density of Plain Conerete : 24.0  KN/m?
) o Densily of Steel : 78.5 EKN/m?
E— e  Density of Floor Finishes / Plasters ' 2000 KN/m?
ot Hﬂtﬂhﬂ}" I:If Soil (Unsaturated) ! 18.0 KN/m?
. Dcnmly‘ uf H@HI (Saiumied} ; 21.0  KN/m?
o " ‘Delisity Bt nght"ngm Cinder Filling'Matcrial : 120 KN/m?

Density of Light weight Aerated Block f-"' f- !,,——.%—9\ KNfm?
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4.2.2 IMPOSED GRAVITY LOADS
The following imposed gravity loads shall here to be adopted in addition to the self-weight
of the structure, (Self-weighl of slab / beam / columns will be as per the dimensions adepted

in the respeetive drawings.

4.2.2.1 LIVE LOAD
Basement Floors

e Live load on 2™ & 1% hasement floor for Non-stack parking =50 kN/m?

Ground Floor

o Live load on G. I'. Slab for Non-stack parking R =50 kN/m?

e Fire fighter load N =12 KN/
Typical Floors (1410 20" floor) 4y, By, b

* Live load on Typical Floor - | | b G =20 KN/m?

*  Live Load on Typical Floor (Balcony, Passage, Foyer, Staircase cte) = 3.0 kN/m?

21* Floor . b \

*  Liveload for residence arca . > x =2.0 kN/m?
®  MEP Service load L2 ) =50 kN/m?
L)

Load ﬁ-mn ?L*}z Waik Gunnemmg lwﬂ U::«w::rs is apphad on PT beams in terms of Point

W m ,r Y .'
2gmd Fiuur j \: v A
e LI i.feIaacT f‘;“il rcsuriﬂme area =20 EkN/m®
’ Lwe Iuad fﬁr {:Iuh ﬁl;l'll*pe & Gym =40 kN/m*

230 F lﬂ-nr ( 'Perracé Flunr )

e Live Load on Landscape/a ilion structure =40 kN/m?

Dr: Santosh iuh”' -
IES, FI [| E MIRC
Fhulr, M. T .i- ||||rr T0)
s Vam Comailling I..leJ.l

4,222 DEAD LOAD 7 (B} 5w H 'L.tJJI fary Ranpur2 08002
Basement Floor

¢ [loor finish load on Basement Floor 2.0 kN/m?

o Waterbodyload (03x10) = /o7 0\ =30 KN/m?
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o Suspended Services load =1.5 kN/m*
Ground Floor
e Floor finish load on Ground Floor =20 KN/m’
e  Water proohing load on Ground Floor =225 kN/m*
o  Water-body load ( 0.3 x 10 ) =30 KN/md
¢ 600mm Thick Seil filling on Ground Floor (=0.600x21) =12.6 KN/m*
e 225mm thick light weight cinder filling + 150thk slab load
=0225x 12+ 0,150 x 25 =2.7+3.75 = 6.45 kN/m*
e 300mm thick light weight ¢inder filling + 150thk slab load
=0300x 12+0.150x25=36+3.75 =735 kN/m?
e 100mmthickslab  =0.100%25 =25 KN/m?
e 875mm seil filling ={.875x 21 o . = 18.37kN/m*
Typical Floor (110 20" floors) 4 M
e Floor finish load on typical floor R 9 :-‘.;'* ¥ 13 L
»  Floor finish load on stair (in plan) [=1.8x(0.300:0) 1sn)m 200] =27 ki
s D.L. Ofsteps considering ]ﬁ{.‘lmiﬂ_user [{} Sx0, laﬂ X 25 ) = |.B75 kn/m?®
' o Services & false ce1H31gluaad “» - :;:-‘:j'?' =05 kn/m?
e 40mm deep mmk tmlel argd (=0; Gﬂﬂxliﬂ =048 kn/m®
e 200mm deep Ellﬂk fﬂr kjtﬂ:hfn (=l.'.l 2:;12) =24 kn/m?
2 Floky . g &P
. Flaur.ﬁmah hlad " Dr. Santo sh | mar =18 g
° Wmar lu&d f&rlm]dnﬂﬁ:lgmn}: = [I”I;lﬂ 3 " dIRe . =20 kn/m?
VARG ”_1,"; ':; s Uy
e Floor finish load =1.8 kn/m®
e Water-body (Swimming Pool) load on 20" Floor (=1.3x10) = 13.0 kN/m?
23" Floor (Terrace floor)
e Floor finish load =225 knim?
o Water-body ( Lap Swimming Pool) load (=1.3x10 {0 kN/m*
o Overhead Water-tank Load (=2.2¢10) /7 0 kN/m=




PDF Compressor Free Version

24" Floor (above Terrace Floor)
»  Floor finish load on Terrace Floor (including Waterproofing) =225 kN/m*
e Specific loads given by vendors she adopted wherever applicable.

4.22.3 SELF - WEIGHT OF DIFFERENT WALLS
At Typical Slab level

For 225 thick Light Weight Acrated Concrete Block (on Beams — 700mm deep)

(Typical height : 3.3 m) =(3.3-0.7) % 0.225 x 8.0+ (3.3-0.7) x 0.04 x20
=6.76 KN/m

For 225 thick Light Weight Aerated Conerete Block (an FléI"‘Slahs}

(Typical height : 3.3 m) =(3.3-0 1*?‘&&43325 x 3 l:}L(sj 0. 1?5) x 0.04 x20
=813 KNm

For 150 thick Light Weight -Aermad.ﬁunureta Bﬁmk;(ﬂpﬁ'ﬂem;;%ﬂﬂmm deep)

(Typical height ; 3.3 m) =3.3-0.7)x 0., 15--&;31}' +3.3-0.7) x .04 x20
' =259 KNfrn

Tor 150 thick ngl?.t Wﬂlglﬁ Aerme&ﬂﬂnmt&BIbck (on Flat Slahg)

(Typical height : 3.3 m) %, -{3 30.175) % 0.150 X 8.0 +(3.3-0.175) x .04 x2
RN N ‘-4.';;-'.\"_ .25 KN/m

Al Téfr-a;_:f Slﬂhlfa'ﬁe‘i
For 150 thick RICC. Patipet wall of Height 1.2m=1.2 x 0.15 x 25 = 4.5 kN/m

Facade load at considered on peripheral beams at every floors =35.0 kn/m

SEISMIC LOADS
The seismic load calculations will be carried out in accordance with 1S 1893(Part 1)
2002:As per this code. AHMEDABAD lies in Zone 111, zone factor Z = 0.16.The Design
Base Shear is given by Vb = (Z/2) x (I'R) x (Sa/s) x W. Where, [mpurtmlf:u factor I will be
taken as '1' and response reduction factor B will hhe taken as ‘3’ as the structure would be
n‘ E:-‘:@tﬂé} :;‘s'héanr wall structure designed using ]

Eily _'l. 1% | r ._|.— 1,_ I = FTET ..
Bt Vi Consulting EnL,Jm'n: Archilisels (71 11 10
] ZI [E;,Snu.'r-:rup Mg, e pae-2 00813
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13920. Sa / g is the normalized Response Sﬁactrum value for the strucrure which is the
fimction of the fundamental time period of vibration of the structure and the type of the
founding s0ilW is the Seismic Weight of the building, which will be calculated in
accordance with the relevant clause in, IS 1893(Part 1): 2002.Since the structure is a R.C.C.

- structure, an approximate damping valug of 3% will be considered. Space frame analysis of
the structure will be carried out using response spectrum method.

The seismic Analysis will be carried cut in accordance with IS 1893(Part 1); 2002.Based on
the type of external action and behavior ol structure, the analysis can be classified as below.
e Linear Static Analysis (Equivalent Static Analysis)
e Linear Dynamic Analysis (Response Spectrum Method)

Height of Building : 78.05m

Time period calculation for A & D block

Time period in X direction =0.055xh™" =0 {15'5 X 73\:5’““ s
| — 1.444 sco & 3
Time period in Y direction % =0,035 x b7 = 5355‘ 78,5707
| _1 A4y ﬂep =

Considering Mediun Soil: mtes far fomldatmn, - .-
Sa/g for X direction t__'pr time penud 0.55 ifT = 4 =136/ T=0.942
Sa/g for Y direction for lmw pavmd 0. 55 <T<4=136/T=00942

u._'l‘ o . -'.
5 \ \‘ N i ‘__1‘.'

Design I[urlzéntal &emmm cp-efﬁmcnt Ay for A & D block:

Design Hﬁnﬂﬂnlal smamlc u.] -¢fficient 4y in X direction = (0.16/2) x (1/5) x 0.942
' S N =(.015

Design Horizontal seismic co-efficient 4y in Y direction = (0.16/2) x {1/5) x 0.942
=0.015

Since the-structure is a R.C.C. structure an spproximate damping value of 5% will be
considered.

The 3D analysis of the structure gives the resulis of various parameters to be checked for the
stability & serviceability of the structure like drift, deflection, torsion effects, soft storey

effedts ctf::
[:.I \1.". || I

D |SDD Mcthod

] T I Swoarmap :-;-._;'"' [KanpurdlE "ﬁ- ;
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5 Static

D : Dynamic Analysis (With Basic seale factor)
[ : Sealed Dynamic Analysis

Step | (8):

In this method .first of all Static Analysis is carried out with considering without infill Time
Period.

Step 2 (D)

Then. 15t Dysamic Analysis is carried out with Response spectrum functiony and cases for
Spectrum are taken as SpecX & SpecY with basic scale factor. Scale factor is taken as 1.226
as Salg value is taken [rom response spectrum function, and as 1=1, R=4, from Equation for
scale factor (1%2)/(2R) = 1.226

Step 3 (D)
Now, 2nd Dynamic Analysis is carried out by mthpiying Eiaﬁlc &caquaﬂtnr by ratio of
Static base shear & 1st Dynamic base shear.” o A

5. WIND LOADS
The wind calculation is carried m.'l; as ger 1S 3?5 1087 (Pmt-.u)

HEIGHT OF BULLDING () :._ 785 mo

LENGTH OF BUTLDING {i}"-. ) - ;m; “m

WIDTH OF anmﬁ W =aaﬂz m

CO- LiPlLIENT - = 1.30 (Ref. 1S-875_Part_3,Table-4, pa-14)
RAHDIM!. = 279

RATIO () 77\ = 2.09

Ag the height of the building to width of the building ratie is less than 5 Henece Building will
not be slender for Gust analysis however Normal Wind load will be applied on building.

IS 875-1987 is used for finding out the wind pressure.
Basic wind speed — 39 m/dec
Design wind speed VZ=Vyx ki x k2 x ks

Where . k= risk factor; k2 = Terrain, Height & ls = Topography factor.
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&

7. LOAD COMBINATIONS - 1 Sy

Hence, for the present structure,
ki=1:Refer Table 1 IS 8§75-1987-Part—3
ko= 1.065 Refer Table 2 IS 875-1987-Part — 3(Category 3, Class C structure)
ks = 1; Refer Clause 5.3.3.1 TS §75-1987-Part - 3
Design Pressure (Pz)=0.6 Vz*
- = 0.6 (39x1x1.065x17
= 1035.09 N/m?

Now Wind Forees gre carried out as per 15:875:111-1987-Fig No-4 as per Clause; 6.3.2.

6. STRUCTURAL ANALYSIS

The structural form should contribute to the hmldmg cha‘.mcter and identity while being
efficient, cost effective and simple to construet. Sﬂ:ui;lure wi]] be for carthquake analysis
using minimum column section at floors. Stm:rm:c w,tll buﬂnalvzeﬂ usmg ETABS 9.7.4.
The analysis generated by software will be l:mas verﬂiaﬁt by hand eﬂ}ﬂuialmn& of eritical

P, '\
members, 5 : o A %

L

‘l

The results obtained ﬁ'om‘“thr: cumptﬁ#r ana]ysﬁsm lhei"orm of member forces and reactions
will be used for de.ﬂtgrmlg the structural mﬂmhgtgq Following load combinations of th
member forces willl hﬂ ummd“e:—;;ed furﬁmvyz_r,g at the design forces,

DL+LL+E?2!WLinX /
DL + LLif’Q#WL«JnY _

DL+ EQWLinX s
DL= EQ/WL in'Y n Sicers b Areh

For Structural Desion

L

0.9 DL+ 15EQ/WLInX |
0.9 DL 4 1.5 EQ/WLinY
0.9 DL+ 1.5 SPEC in X
0.9 DL + 1.5 SPEC in Y

13
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«. 15/(BL=LL)
= 1.2(DL+LL+EQ/WL i X)
* 12(DL+LL+EQ/WLmY)
* 12 (DL+LL +SPEC in X)
. * 1.2(DL+LL + SPEC i1 Y)
* 1.5(DL+EQ/WL in X)
* |.5(DL+EQ/WLinY)
* L5(DL+LL+8PECInX)
* 1.5(DL+LL +SPEC in Y)

» 15DL+ 1.5 EQ/WLinX +0.45 EQ/WLin Y
* 15DL+15EQ/WLinY+045EQ/WL InX N

. RSB T
* 1L2DL+1.2LL+EQ/WLin X + 0.36 EQ/WLinY: s V) TomBRM 2 Eulyi

- 1] A ) IFs
TR (B), Swyy i \pir-208017

* L2ZDL+1.2LL+EQ/WLin Y+ 036 EQ/WL in X

8. SEPARATION / EXPANSION JOINTS

The Expension joint will be provided in betwesn two towers arhky Walk (217 Floor) level Where
Two towers will be connected by Bridge (Box=Tniss Systen)~

The separation and expansion jomtswill be carried out ﬁia‘cmrdance with IS 456: 2000.
Maximum Storey Displacement = 36mm; Rﬁpmﬁé Reduction Factor R =4

Thus Seismic gap reqmrad 43, iS 1893 [parr 1) 1 2002; ¢l.7.11.3 = R/2%(sum of calculated Storey
dhpisli:ﬂmcnl} = 33'?"[65+l l:-] <330 o Thus 450mm wide expansion joint is proposed to allow.

SMEEl ERNTERING FLATE

ASFISMAINS SPRME——
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9. STRUCTURAL DESIGN

9,1 DESIGN METHOD

For the design of R.C.C. elements, the Limit State Method will be used as per IS: 456:2000.
Materials of construction will be predominantly concrete with consideration for strength and
durability. High Yield Strength Deformed bars conforming to IS:1786 with fy=500 N/mm2
will be used as reinforcement.

9.2 COVERS TO REINFORCEMENT
Clear cover for all Exposed RCC members shall be in accordance with IS; 456:2000
EEI‘I‘EHpUﬂdmg te moderate exposure condilions for the su;:q:r—sﬁmmre as well as the
substructure and to satisfy a fire rating of 2 hrs,
- Minimum ¢lear cover is to be provided,

For footing : Side Cover 50 mm
: Bottom Cnvgr_,f}_ﬁmm. N )

For Column : 40mm {Ernﬁl-'qxtremz ﬁnc @fmlumn\nn;gﬂmk}
For Beam : 30.mm for snie face (From E"{ﬁ:ﬁm& fac'e of beam stirrups.)

~::30 mnisfor bottom (rmmexu:eme face of heam stirrups.)
For Slab e . 125 mm, g \, Eaj
For Retaining wall "4u'r mm_ | >
For RCE sham: wv.Ii 4{] mm “ D', 3 | ntnsh Kumar

10. SOIL mvEsnGmuN & BEARING CAPACITY - .;1:?[’:? Teclitr 1777

Soil bearing cﬁpﬁc!f} mr;stdémd as 25.5 T/M? for Isolated toufidationat }.3m {
depth below ftﬁm }ﬂbaﬁcmem floor leveland 50 T/M? for Raft foundation at 2.1 m depth
Below from 3% basement floor level as per soil report of M.K.Soil Testing Laboratory,
With reference to Report no ( project reference) MK/50/12-13,
Date: DECEMBER, 2013, Pgno 11,
Thickness of P.C.C. is considered 150mm.
Foundation is designed for fixed condition only.

11. SERVICES ]_]ETA]LS & ELEVATIONS TREATMENT & ROOFING SYSTEM

Litt floor slabs will be designed for loads as mentioned in manufacturers data + impact loads|

Necessary cut outs in floors, walls and beams wxl“t‘bﬁ rovided as per service cun&ulta.ut 5
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drawings. Sunken Slab requirements for toilets are to be clarified by architect, Flevation
treatment such as glass facades or precast/prefabricated insulate panels may be considersd
for exterior and the loads for the same shall be confirmed to us by the architects and clients.

12. VALUE ENGINEERING
The parameters adoptad in this report are going to be the basis of the structural degign. Hence
it is requested that all team members give their feedback and approval 1o the parameters,
Suggestions, reconunendations mentioned in this report. Certain additional parametric
changes may be adopted due to some conditional changes in plans or requirements.
Structural consultant shall have full fréedom to  add value to any aspect of design
parameiers mentioned here in this DBR to maintain the sound integrity of the structure.

3. CONCLUSIONS & RECOMMENDATIONS
This brief concept has been formulated based on ﬂ-re a:ahm:.turﬂl scheme provided by
SCDA Design PVT LTD. & VITAN Arﬂhifmt& Tharcpm suggeats a coneept level
structural design of SEVENTY at Bopal, Ahmcdahatl and u:nusa berread keeping in mind
these limitations.

N
3

It focuses only on the overall structural design and durabilily of the building and does not
aim to address the structiral details of bmldmg As the nexi logical step towards scheme
design, following is, mmmmcnded

1. Concept design of hupcrﬂlr&gmre o e hmahz-ad by Client and Archilects followed by,
tinal architﬂctumL dmwmgs (Pié]ls. E—lﬂ?ﬂﬂﬂl“lb & Sections) to be sent across for Structural
CDnSlllt‘an‘tﬂ Jgrs mma;fe Lhe dmwmg pmcess

2 Appmvaisf(f;amms and mgu ~off of the structural system and structaral framing plans,

3 Develupment l:lf Ennﬁﬁ'unuﬂn Drawings.

A

e Santosh Kun
WS, FIE Pl e oo
M. Tect '.:L] B.Tey
(RN '5|'|F.: LOgInders & Arch|ie
k ":‘\mz'lr Kang(jp 0
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14. REFERENCE FOR SIESMIC ZONE
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16.1 SKY WALK CONNECTING TWO TOWERS (@ 21* & 22 FLOOR LEVEL,
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STRUCTURAL CONCEPT REPORT
For

SEVENTY
(3 Basement+ Ground Floor + 22 Upper floor)

Proposed Residential Building On [p. no: 70 s.r.
N.O: 1061, T.P.S. NO. : 51 (Vejalpur)

MOIJE : Vejalpur, Taluka : City-West, Dist : Ahmedabad.

Dr. Santosh Kumar
IES, FTE, Fl4leE, MIRC
PRD., M. Techilatr), B Tech(Ui=7m
s Vam Consaltiap Enpleers & Aechilects (&) 254,
TLEL (1), Swaroep Nagan, Rinplir-208002
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List of Indian Standards

1.0ADS OTHER THAN FROM EARTHOUAKE

IS 875 Code of practice for design loads for buildings and
] structures

Part T Dead Loads

Part 11 [mposed Loads

Part Il | Wind Loads

Part V Special Loads and Combinations

Bases for design of structures - Serviceability of

ISO 10137: S e e
2007 buildings and walkways against vibrations

DESIGN FOR EARTHOUAKE RESISTANCE

IS 1893:2002 Criteria for carthquake resistance design of structures

15 4326:1993 Code of practice for carthquake resistant design and
construction of buildings

IS 13920:1993 | Code of practice for ductile detailing of reinforced
concrete structures subjected (o sgismic forces

sp22 Explanatory handbook on codes for earthquake
engineering, 1S 1893 & IS 4326

CONCRETE: STRUCTURAL ELEMENT DESIGN, MATERIALS AND MIXES

DrS

IS 456:2000

Plain and reinforced concrete - Code of practice

IS 13920:1993

Clode of practice for ductile detailing of reinforved
concrete structures subjected to seismic forces

SP 16 Design aids [or reinforced concrete to IS 456

SP 24 Explanatory handbook on Indian Standard Code for
plain and reinforced concrete ., IS 436

8P 34 Handbook on concrete reinforcement and detailing

I8 2502 Code of practice for bending and fixing of bars for
concrete reinforcement

IS 1786 Specification for high strength deformed steel bars and

wires for concrete reinforcement

intogh Bumar
5, FLE, Flslick, MIRG

i.:-:-.',l, B ek (iiT-T6)

nigineers & Arcitocts 7] Lid

,'1*-. =T, Eanpur: ”I| JUZ




PDF Compressor Free Version

IS 269 Specification for 33 grade ordinary Portland cemerit
IS 8112 Specification for 43 grade ordinary Portland cement
IS 12269 Specification for 53 grade ordinary Portland cement
IS 1489 (Part 1) | Portland-Pozzolona Cement — Specification
IS 383 Specification for coarse and fine aggregates from
j natural sources for concrete

I8 9103 Specilication for admixtures for concrele

| 1510262 | Recommended guidelines [or concrete mix design

SOIL ENGINEERING AND FOUNDATION DESIGN

I5 1904 : 1986 | Code of practice for design and construction of ]
foundations in soils — General Requirements
[82911:1979 Code of Practice for Design and Construction of Pile
Foundations, Part | — Concrete Piles, Section 2 — Bored
Cast in-Sitn Piles

I5 14593:1998 | Design and Consiruction of Bored Cast-in-Situ Piles
founded on Rock — Guidelines

IS 6403:1981 Code of Practice for Determination of Bearing Capagity
of Shallow Foundations

I5 12070:1987 | Code of Practice of Design and Construction of
Shallow Foundations on Rocks

Deseription of the Structure

INTRODUCTION

The building has 3 Basement + Ground Floor + 22 Upper Floor. A brief
architectural and structural deseription of the building is given in this chapter.

ARCHITECTURAL DESCRIFTION
Primary building camponents include:
e 7835m tall {u;;: lo terrace) residential tower.
® Ground Iloor Level: Parking Floor
* 1*Basemeni : Parking floor and floor to floor Ht of 4.5 m

o 2™ Basement : Parking floor and fleor to floor Ht of 3.45 m

Ne 3 Basement : Parking floor and floor to floor Ht of 4.8 m
g e e
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* 22 upper floor: Residential tower with floor to floor height of 3.3 m,
¢ Plan Dimension

1374 m (X direction) (/W Ratio 2.1:1)

314 m (Y direction) (TVW Ratio 2.5:1)

Structural System
This section covers the super-structure and sub-structure system selected for the
building.

Super-structure

The tower lateral system consisls of concrete shear walls (shear core)
surtounding the lobby. service corrider, stairs. Openings through the core shall he
provided in the form of coupling beams at every level to make the core function asa
composite lube, Certain columns & Beams are also part of the lateral system.

Most of the lateral load from earthquake and wind is resisted by the concrete shear

walls i, the core, The response reduction {uctor for seismic walls is takenas R = 5.

Sub-structure (Foundations)
Soil Profile

Considering all five borcholes the governing borehole is BIH-3 & Bil-4 having
average N value at 10.5m depth is 34 & 38 shows hard silty clay layer. This layer is
followed by very dense clavey sand undsilain by very dense silty sand up to termination
depth below EGL. Considering three basements of height 3.0m = 3.0 x 3 = 9.0m total
height of basement below EGL with {@ 18 stories higher rise building footing and raft

bearing capacily is calculated and reported..

Type of Foundations
Proposed buildings should be supported on Spread foundation.Can be designed

for maximum net allowable bearing capacity of 50 v/m?,

Permissible settlement is consider as 100 mm, A modulus of sub -grade reaction

155, FI%, FlsteE, NItk
Fh.D., M Tech{ste), B Teik{IlT
Conetlilsg Englmers & 3

| (B), Swaroop Nagar, Hinpie-2 (81012
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Lioads on the Structure

DEAD LOADS AND LIVE LOADS
Dead and live loads were calculated different types of levels. The parameters

used for obtaining the loads are given in this section.

Dead Load Parameters
For caloulating the dead loads such as floor loads, walls loads, self weipht etc.
the parameters given in Table 4.1 were used.

Dead load parameters
Parameter Falwe

Density of Reinforced Conerete 25 IN/eum
Density of Plain Concrete 20 kN/eu.m
Density of Steel T78.5 kN/cu.m
Density of Plasters/Floor Finishes 20 kN/eu.m
Design Densily of Sephorex/Light 8 kN/eu.m
Weight Blocks

Density ol Bricks 19 kN/eu.m

Live Load Parameters and Values
Live loads were assigned on the three different types of levels based on the type
of usage. The valucs were obtained from 1S 875: Part 11
In general, the live load used (or residential areas is 2 kN/m2. For hasement
levels: amd recreation level it is taken as 5 kN/m2. For staircases and passages on

oors, live load is taken as 3 kN/m2.
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LIVE LOAD
Basement Floors
e Live load on 2 & 1™ basement floor for Non-stack parking = 5.0 kiN/m?
Ground Floor
e Live load on G. F. Slab for Non-stack parking =5.0 kN/m?
¢ Fire fighter load =12 KN/m?

Typical Floors (1% to 20 floor )
* Live load on Typical Floor =2.0 kN/m*
® Live Load on Typical Floor (Balcony, Passage, Foyer, Staitcase ele) = 3.0 kN/m?

217 Floor
* Live load for residence area =200 kN/m?
* MEP Service load = 5.0 kN/m?

* Load from Sky walk Connecling (wo towers is applied on PT beams in terms of
Point loads derived from a separate sky walk Model.

22 Floor |

* Live load for residence area =20 kN/m?

* Live load for club house & Gym =4.0 kKN/m*

23" Floor ( Terrace Floor )

o Live Load on Landseape and pavilion structure =4.0 kKN/m?

DEAD LOAD

Basement Floor

¢ Floor finish load on Basement Floor =2.0 kN/m*

o Water-body load ( 0.3 x 10) =13.0 kN/m*

e Suspended Services load = 1.5 kN/m?

Ground Flgor

¢ T'loor finish load on Ground Floer = 2.0 kN/m?

« Water proofing load on Ground Floor = 2.25kN/m?

o Water-body load (0.3 x 10 ) = 3.0 KN/m?®

o 600mm Thick Seil filling on Ground Floor =12.6 kN/m?
(=0.600x21)

e 225mm thick light weight cinder filling + 150thk slab load

=6.45 kN/m?
6
I8y
b . Wi ! =
| L LLEHIPETE & Al et L 2
U Swnroan Nigarn, Kanoup 206130 .?5‘
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e 300mm thick light weight cinder filling + 150thk slab load

=0300x 1240150 x25=3.6 + 3.75 = 7.35kN/m?
o 100mm thick slab (=0.100 x 23) =2.5 KkNfm?®
o 875mm soil filling{= 0875 x 21) =18.37kN/m?

Typical Floor (1% to 20™ flaors )

e [loor finish load on typical floor =1.8 kN/m?
» Floor finish load on stair (in plan) =2.7 kN/m?
(=1.8x(0.300+0.150/0.300)

o D.L. Of steps considering 150mm riser =1.875 kN/m~
(0.5x0.150x25)

» Services & false ceiling load =0.5 kN/m?

o 40mm deep sunk - toilet area (=0.040%12) =048 kN/m®

e 200mm deep sunk for kitchen (=0.2x12) =24 kN/m?

21% Floor

o lloor finish load = 1.8 kN/m?

e Water load for balancing rank =20 kN/m?

22" Floor

e [{loor finish load = 1.8 kN/m?

o Water-body (Swimming Pool) load on 20" Floor = 13.0 KN/m?
(=1.3x10)

23" Floor (Terrace floor)

o Floor finish load =2.25 kN/m?

o Water-body ( Lap Swimming Pool) load =13.0kN/m*
(=1.3x10)

e Overhead Water-tank Load (=2.2x10) =17.0 kN/m?

24" Tloor (above Terrace Floor)
o Floor finish load on Terrace Floor =225 kN/m?

Specific loads given by vendors should be adopted wherever applicable.

.

antosh Kurmar
IE FistoE; MIRC
evhifain, BoTach{OT-76)
cors & Archilects (1) Thd

loup Magir Kanpup-208002
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FEARTHQUAKE LOADS
First, the parameters used for caleulating earthquake loads are given. Then hand

culeulations fur earthquake forces based on IS [893:2002 provisions are given.

Loading Parameters for Earthquake Forees

Parameters for calenlating earthquake forces of building

B Parameler Valie B
£ie. Lone Tactor 0.16
I ie. Importance Factor 1 o
R i.e. Response Reduction Factor 5
| % of Live Load Considered in Seismic ' 0.25
h i.e. Height of Building 78.5m
dx Le. Length of Building (aleng X dirn) (in this cuse only 6935 m
| shear wall extents) _ !
dy i.e. Breadth nf Building (along Y dirn) (in this case only S8.44 m
| shear wall extents) =
W i.e. Seismic Weight of Building 761426 kN
. Medium
soil Type Clay(Type-IT)
 Vbx T626.98 kKN |
Vhy 4234635 kN
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WInND LoADS

The following ure the parameters used.

Parameters for calculating earthquake forces of building

Parameter Falue:
Category 3
Class C
Busic Wind Speed 39 m/fsee
- = 0.8 ( windward )
Foree CoefTicient 0.5 ( Leeward )
Wind Base Shear in X direction 3050 KN
Wind Base Shear in Y direction 2256 KM
Wind Tunnel MA

LoAD COMBINATIONS

The following basic ‘load combinations for the structural design of members
were considered:

0.2 DL + 1.5 EQ/WL in X

0.9DL=1.5EQ/WLinY

(.9DL + 1.58PEC in X

D.9DL+ 1.5 8PECin Y

1.5 (DL+LL)

1.2 (DL + L1+ EQ/WL in X).

1.2 (DL + LL £ EQ/WL in Y)

1.2 (DL+ L + 8PEC in X)

1.2 (DL4+LL+SPECin Y)

1.5/(DL + BQ/WLL in X)

1.3 (DL + EQ/WL in Y)

1.5 (DL+ LL + SPEC in X)

1.5(DL + LL + SPEC in Y)

15DEE LS EQ/WL in X £ 045 EQ/WLin Y
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L5 (DL + LL 4+ SPECin Y}

1.5 DL+ 1.5 EQ/WL in X £ 0.45 EQ/WL in Y

IL5DL+1S5SEQ/WLinY+045 EQ/WL in X

1.2DL+ 12LL +EQ/WL in X £0.36 EQ/WL in Y

1.2 DL + 1 2LL + EQ/WL in Y + 0.36 EQ/WL in X

Service design of foundations includes checking their stability, elastic
seitlements and the bearing Ipmssma. 'he following basie load combinations for the
service design of foundations:

DL+ LL

DL+08LL+0.8EQ

DL+ EQ

DL+ 0.8 LL = 0.8 WIND

DI+ WIND

Structural Analysis

INTRODUCTION

The building was modeled in ETABS v9.7.4. a very well known building
analysis and design soflware, ETABS was used becauss of its user friendliness due to
' abject based modeling and advanced modeling capabilities such as modeling shear
walls using shell elements. ETABS also designs beams, columns and shear walls hased
on IS 456:2000 and IS 13920:1993 provisions, The design is covered in the next
chapter. .
This chapter covers the following:
o Lateral analysis and design approach;
o modeling structural elements such as beams, columns, walls, slabs and defining
digpliragms m ETABS;
o} load definitions in ETABS;
o Overall building results such as story drifts under the application of code based
earthquake as well as deflections and drifts under wind loading;
& foundations in SATE.

PHD:, M Touh (537, B Tach (T

ErEees & Architacts (T

S Mg KanpueZ206ikt
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LATERAL ANALYSIS AND DESIGN APPROACH SUMMARY

Design Objectives
The objective of the design is to ensure that the overall building behavior meets
stated performance objectives at serviceability and code design levels. The resulting
design provides 4 level of safety and overall building oceupant comfort equivalent to
that provided by building code requirements (Indian and in some ingtances American)

as well as good practices for tall buildings.

Performance Objectives

The specific performance objectives for the design of the building are as follows:

o Design Basis Wind (50 year Return Period) — Code Design Level — Structure
to remain mostly elaslic with some minor damage to structural and non
stroctural elements

o Design Earthqunlcé — Code Design Level — Structure designed (o
approximately Life Safety Level (“approximately” since code is not
probabilistic). Structure is desipned to resist design earthquake for site without
collapse but pessibly some damage to structural and non structural damage.

MODELING IN ETABS v 9.7.4
Modeling in ETABS is done using objects. Just prior to performing analysis,
ETABS automatically converts these objects to finite elements such as line and shell
elements.
This section gives an overview of how the building was modeled in ETABS

using various finite-elements such as line elemenits and shell elements.

Global Direction
The Jonger span of the building coincided with global X direction in ETABS
and the shorter span was along the global Y direction. Z direction in ETABS points

[f|~r.. Kumar
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Muodeling of Beams

Madeling of beams in ETABS was done using line elements, just like in any
uther finite element program such as STAADPro.

Modeling of Columns

Modeling of columns in ETABS was also dons using line elements, just like in
any other finite element program such as STAADPro.

Modeling of Shear Walls

Shear walls were modeled in ETABS using the object based wall modeling
capability, Meshing of walls can be done either automatically or manually in ETABS,
To avoid any inherent errors, manual meshing of the walls was done.

Shell elements of walls can be assigned pier labels. At the time of recovering
results of shell elements, ETABS integrates the stresses automatically in elements
labeled as a pier and outputs forces in terms of axial forces, shear forces and morments
rather than stresses. Thus user-friendly results for design of walls are obtained from
ETABS.

ETABS also designs walls assigned s a pier based on IS 456:2000 and IS
13920:1993 provisions. This is covered in the next chapter,

Modeling of Slabs

Slabs were modeled in ETABS using shell elements depending on the geometry..

Defining Diaphragms

The diaphragm action can be taken care of in ETABS by assigning a semi-rigid
diaphragm to slab elements on a floor,

ANALYSIS OF FOUNDATION OF BUILDING

The foundation system is & mixiure of enly raft as per the strata availability. The
entire raft is analysed in BAFE. Support reactions from ETABS can be directly exported
to SAFE, Raft arc modeled as shell elements with required strips defined to integrate
the shear and moment for a patticular widtli to calculate the reinforcement requirement,
Modulys of subgrade reaction can be assigned in SAFE is as per geatechnical report.

Dr. Santesh Kumar
1ES, FLE. Flstr!
P, M.Tochi=n | HOTT-TE)
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Design of the Structure

- INTRODUCTION

The shear walls and coupling heams were designed as per provisions of IS8
13920,

The beams and columns which are not part of lateral load resisting elements
were designed for deformation compatibility and ductility as per IS 456:2000 and

18:13920 provisions.

COVER REQUIREMENTS BASED ON FIRE RESISTANCE AND EXPOSURE CONDITION

Clear cover fo reinforcement was based on fire resistance as well as exposure
condition. All structural members are assigned a minimum fire rating of 2 hours,
except slabs are assigned 1.5 hours. Modérate Exposure condition was assigned to
beams, slabs, columns,walls, footings and retaining wall.

Cover Requirementy
Element Fire Requirements Durability Cover Provided
' Requirements
Slabs 25mm 30 mm 30mm
Beams 30 mm 30 mm 30 mm bottom
30mm sides and top
Columns 40 mm © 30mm 40 mm
Walls (Similar to 40 mm 30 mm 40 mm
Columns)
Footings 40 mm 30 mm 50 mm
Raft Slab 40 mm 30 mm 50 mm
Retaining Wall 30 mm 30 mm 30 mm

GRADE OF REINFORCEMENT AND CONCRETE

As per IS 1786, Fe 500D reinforcement is used for the project.

High Strength concrete of up (o M50 grade is used in the buildings. A particular grade
has been assigned in the plans. This grade is used for caleulating B¢ i.e. the stiffness

properties. However, a grade lower than that is specified for strength, due to the

IS, FiE, F

PH.D., ML Tk (tr), BT

Wi Vam Congulting Enginears &
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high grade conerete will gain approximately 10% more, hence the added margin of
safety, which is not considered in the design.

Concrete Grade

Element Grade Specified Grade used for Grade used for
calmpuffng Fe Value strength desien
Slabs & Beams M35 M35 M35
Coupling Beams M35 M35 M35
Columins M50 M50 M350
M40 M40 M40
M35 . M35 M35
Walls M50 M50 N30
e M40 M40
M35 M35 M35
Footings M30 M30 M30
Rafl Slab M3u M30 N30
Retaining Wall M4s M35 M35
Coupling Beams

There are two types of confining reinforcement allowed for coupling beams.
Eilher the entire beam has to be confined like columns (this detailing is not present is IS
13920) or the bundle of inclined reinforcement is to be confined. The latter is very
difficult to achieve on site. Hence, the former detailing, part of ACI 318-08 was used to

detail coupling beams.

DESIGN OF BEAMS
The beams are designed only for gravity loads. The provisions of ACI 318-08
are used (o design them since they are not part of lateral load resisting system. As

explained this means [ollowing the clauses of IS 13920 deseribed above:
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DESIGN OF SHEAR WALLS
Shear walls were designed for the same load combinations provided in Chapter
3. ETABS and RCDC was used for the longitudinal and shear reinforcement
requirements of the shear walls.If boundary clements are required the entire wall is
provided with boundary elements.

. DESIGN OF COLUMNS

ETABS and RCDC was used for the design of calumns for the provisions of IS
456:2000 for gravity loads. 18 13920: 1993 ductility provisions were checked using an
in-house EXCEL sheets,

DESICN OF FOUNDATIONS
The load cases and service and design combinations for the design of
foundations are given in Chapter 3. Since the foundations are resting on hard silt, the
allowable bearing pressure for the load combinations involving earthquake loads was
increased by 50% and wind loads was increased by 25%.
The tafts are analysed and designed in SAFE as discussed above.

Dr. Santrsh Kumar
. _IES FIE. Flate £ M

P MLUTeeh Gitry, BT =M
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ETABE® v2.7.4 Concrete Frame Design Design Detailed Output
Indian IS 456-2000 Uriits: N-mm

-

Concrete Column Design - P-M-M Interaction & Shear Design
Concrete Column Design - P.M-M Intaraction & Shear Dasign

Stary Column Section Column PMM Ratio Flaaural Sheard2 ‘Shears3
Level Line MName End or Rabar%  Rebar Area RebarArea  Rebar &rea
2IND C4T CRBEXTEOMAS Top 0.80015 2100.000 .88 0.831
23ND ca7 CHSOKTEOMSS Bnttam 11445 3002681 0.388 0:831
2157 C4T CISOX75IMIE Top 0.848% 2237567 0.388 0831
2157 [2F 3 CAGHRTEIMES Biatrm 0.800% Z100.000 0.380 0,831
20TH cay7 CTOCD|AMas Top 0. ET0%, 3078751 Ve o.77A
20TH C47 C7o0DIAMSS Saitarn 0300%  3078.761 07Te 0778
19TH c47 GTO0DIAMIS Top £1.800% 3078761 0778 0778
19TH 7 CHODIAMAS Batiom 0.800% 2078781 0.778 D778
18TH C47 - CFRIODIAMES Top 0.800%: 3079751 0¥TE D778
18TH ca7 CTOODIAMES Buttom 0.800% 3078.761 0.775 0776
17TH C47 CTO0DIAMES Tap 0.800% 078,764 0776 0778
17TH C47 CO0DIAMES Bottom 0:800% 78761 0,776 B.T75
16TH CTODDIAMIS Tog {800% S07E.THN 0776 0.T7e
16TH CTOORIAMSS Battom 0.B54% 3288.200 0776 iy
16TH CT00DIAMES Top DEOOY%  307E.7BY 077 0.778
15TH C700DIAMAS Bt 1.292% AR70,781 077 0.778
14TH CT00DIAM3E Top 1.295% 4983153 0.776 0.776
14TH CTD0DLAMEE Bottorm 1880% 6403.943 0.778 0778
13TH CTO0LIAMSES Tap 1,701 B7TR 14 0,778 8,778
13TH CIO0DIAMES Boftom Z113% B1s2.807 0778 0778
12TH GTO00IAM3S. Top Z.298% 3843.250 0775 0,778
12TH GTOODIAMES Bottom 2.562% 9820272 0,776 0775
1TH CTODMIAMAD Top 22077% 8753.098 Live 0776
11TH CTO0DLAM4D Bottom 2.545% 9794416 0778 0,775
1OTH O7O0DIAM4D Top BTM% 10781708 077 0776
10TH G000 AMAG ‘Bottom 2979% {46492 0,776 0,776
GTH CTO0DIAM4D Top 3420% 13162822 0.775 D.778-
9TH C7o0DIAM4D Bottirn 3.578%  13708.843 0.776 0778
“ETH CTO0DIAM40 Top. 4.037% 16636.178 0ITE 0.778
BTH CTO0DIAMAD Botiom 4,865, 16725116 775 0778
TTH CROOM4D Top 2.359% 11858108 0.887 0.887
TTH CROOMAL Batiom L4EZ%- 12374800 857 n.8a7
BTH CBO0DIAMED Top 1.551% 7796132 0.887 baa7
BTH CEODDIAMSD Btz 1.650% B4DE.7ES 0887 0.887
BT Ca0oslAmMED Tep Z005% 10078.580 0,Bay 0.887
BTH CHONDIAMED Bottom 2A21% 10863.017 0487 0,887
4TH CBOODIAMED Top 2.527% 12703 454 ossy 0857
4TH CROODIANMED Battamn 2.505% 13042574 0,887 ;887
, 3RD CAGDDIAMSD Top 3001%  15086.258 0.867 0.857
3RO CRUODIAMSD Brtom I089%  15386.154 0.ear 0.887
2HD CEODDIAMSD Top 3.558% 17673202 0.887 0.887
2ND CRIODIAMSD Bttt 3.520% 18157 964 0.887 nBaT
157 CE00DtAMSD Top 4,065 20588984 (L8a7 0.887
15T CAO0DIAMSD Batiom 4774%  20081.877 0.667 0.887
GF CR00X1000MS0 Top 1.024% 8195216 0887 1,108
. i I = Page 1
-IE-|:.. II BT [T Ig/:.l;-.
fia% L'Lul ' \t!) Lo ff’ 5'13 CP .-'—]
Tiz! Y, Swommop Magon npr- D002 |:_ ]
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ETABS®v4.7.4 Conerete Frame Design Design Detailed Output
Indian IS 456-2000 Units; N-mm
— Cancrate Column Design - P-W-M Intoraction & Shoar Design
Story Column Section Column PMM Ratio Flaxural Shaarz2 Shear3d
Laval Line Name Erid orRehar®  RebarArea  RebarArea  Robar Areg
GF CAT CEO0X1000M50 Botom 0.888% 702,236 0.867 1108
18T BM CAT CAO0X1000ME0 Top 1308% 1046534 0LAET 1.108
1STEM AT CHODX1000MED Batiarn 1293% 10345 575 0.887 1,108
2ND BM 04T CAO0X1060MSEY Top 1634% 13074344 0.887 1408
2ND BM 4T CEOOX1000MSD Botiom 1.728% 13833026 0.657 1.108

Dr. Santosh Humar
IES, TIE Plst E, diK
Ph.D, M Tkt B Teci (IIFEE
Ml Ve Cabia iz Exriedss & Alchilecte [T L
Th21 M), Sworkop Maghr, Kange-Z 000

FPages 2



PDF Compressor Free Version

ETABS® v8.7.4 Concrete Frame Design Design Detailed Output
Indian 15 456-2000 Units: KN-m

Concrete Beam Design - Flexural & Shear Design Rebar Areas
. ay| Gancrete Beam Design - Flexural & Shear Design Rebar Areas:

Stary Boam Section Location Top Bottom Ehear
Leveal Bay Mame HebarArea  RebarArea  Rebar Area
15T 8M B147 B23DXTOIM3S End-l CGIEEE-D 30004 3A4G5E-04
ST EM B147 B2IBKTO0MIS Middle 2957E-04 7 BAGE-Da 3.200E-04
15T B 8147 B2O0XT00MES Er- 8.097E-4 0000 3559E-04

A

Dr. Sartosh Kumar

ES, FIE, FIsLeE. M [
PR, M-Techistey, 5 Techiimasy (3 oo L2
M3 Viem Cexmiliing Enineers & Aschilatie M gAY ™
12100, Sw=roop Nagar, E=mpur-ARn e
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Definitions:
L A

2 AstPrv
£ Mstrgd
4. Ay

B: fswlPrv
i Al

r AZ

g, B

9. Bell
10, Bof
1. Bt
12, ColCHr
13, D

14 Doff
15, 13f

16, Tiw

17.  Poss
18,  Hosu
19. L
20, TLeff .
2. Loff
2 SR F |

23 Mx

24 My

25 Muy
26 Muax
27 Netdown
b S

2. HA

A P2

3. F3

Y N

33 Pdelta
M Pt

35 M

36, SPu

37. Te

38 Tv

39.' '_'l"'l.l

4l Vus

&1, Vx

42, My

43 Waterpr
41 Walerup
45,  WPloat
4. WFooks
47,  Wsad
48, I

48 Zy

l-:I:“"' 1

. Santosh

(I | A | S | AR

I

n

(L

]

mn w0 monoan [

Plan aren of fonling base

Area of tensile reinforcement provided
Area of tensile reinforcement required
Area of shear reinforcement required
Area of shear reinforcement provided
Bearing area of footing at slope of 12
C/s Area of column

Widdth ef footing base

Effective width of feeting

Footing offsct along B

Width-of sloped footing at top
Column effsstin sleped fooling
Depth of footing '
Effective Depth of fooling

Depth of founding layer

Cround water level

Safety factor agaimst sliding.

Safety factor against uplift

Length of footing base

Effective length of footing

Hootng offsct aleng L

Length of sloped footing at top
Bending Moment along column D
Bending Moment along column B
Factored moment along colomn B
Factored moment along column B
Net downward load

Axial load lor foeting sizing:

Soll pressure at corner 1

Soil pressure at corner 2

Soil pressure al corper 3

Soil pressore at corner 4

Ciolomm Load to be transferred by reinforcoment
Caloulated percentage tenslle reinforcement
Factoted axial load

Upward Sail Pressure

Dhesign shear strength of concrete
MNominal shear siress

Dresign shear forve

Strength of shear reinforcement
Shear along major axis

Shear along minor.axis

Upward water pressure

Upward foree due to water

Add. Wi due to difference in concrete and soil density
Weight of footing and column with concrete density

Weight of soil covering foaling area-
Section médulus of footing basealong L
Seetion modulus of footing base along B
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15 456 - 2000 .
Parameter Eeference
1, Ptmax : Cl 26521
2 Tumin . ClL 26.52.1
3 Pt : Tl 28
4 Tt ] Cl 40,21
5 Termax ; ] L4023
& Asv : L 4na
7. MinShear Reinf : Tl 265.1.6
B Max Strrup Spacing :  €lZeE15
' 8. Punching Shear design : Cl 31,43
10. Losidtanster : Cl 344
11. TPinominal : ClL 552
P 1SCode
Design Code
Fotimg Mo 1 FiI59
™ | { 6Nmm
Columm No : G589 X DIA )
Concrete Crade + M0
Steel Grade 1 Feli0
Clear Cover - 50 mm
Df ' I2M
D DM
Density of Soil -n KN/ CuM
Soil Bearing Capacity =255 KN/5gM
Permissible SBC Increse for EQ =25 %
Permissible 5PC Increse for Wind =25 %
Live Load Beducton =0 b
| Permissible area of loss of contact =[) ‘3‘&:
o . . b | Average
Design cross section by Y e
Fooling Type ¢ Pad
Footing Size . _
(LxBxD) 2850mm X 3850mm X 1025mm:
Fffective Self g :
Weight 6077 KM
Check For Maximuom Soil Pressure:
Critical Toad . (DEAD)+{FF) +{MCROOM) +{SUNK) +(SERVICE)
combination © HWALL) +{WATER) +(BIGLIVE) +(LIVE) +(EQFY)
Peomb = 367410 KN

D, Santtish Kitmar
IES, FIE, FlteE MIRGC
FhiD., Mechism, B TeehAIE-75)
s Viom Consuliing Engimeers & Archileets () Ld.
13T 40, Swarchp-MNagan Kanpur-20B8002
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P = Peomb + Effective Seli Waight
P = 373487 KN
e = 729438 EMN.m
My = -2367 KIN.m
| PLA = 25197 KN /SgM
Mx/Zx = B KN /SgM
My /Zy _ = 249 KN /SgM
Mlascimum Soil o
Proseiiva = 25754 KN /S
Allowahle Sail
e 1.25x255 KN/SqM
= 31875 KN/Sgh
Check For Minimum Soil Pressure:
_ {SUNIK) +(WALL) +(WATER)
Critical Load +(FF) +(DEAD) +{MCROOM)
Combination +(SERVICE) +(BIGLIVE) +({LIVE) -
(EQFY)
Fecomb = 3574.98 KN
P = Promb + Effective Self Weight
= 363575 KN
M = 20,85 KNam
My = .26.28 KI.m
l_’_g"_.A = 24529 KN /SgM
M/ Zx, = 314 KN/ SqM
My / Zy = A7 K /S
Mimimam Soil = —
Frossure = 285 KN/ 8qM
= B
Offset Afong 1.
; = 1625
gﬁm mim
. Offsst Along B :
= 1615 mm
(Boff)
|
Design For Bending:
Bottom Steel Along L: _ o
Critical 15 (WALL) +1.5 (DEAD) +1.5 (FF) +1.5 (MCROOM)
e +1.5 (SERVICE) +15 (SUNK) +1.5 (WATER) +1.5
' {LIVE) +1.5 (BIGLIVE) 1,45 (WINDX) +1.5 (WINDY)
Pa = 546143 KN
Mux = 4451 KIN.m
Muy = 3706 KN.m
/A = 368.46 KN /S
Mx/ Zx = 468 KN /Sah
My/Zy TN/ S
|. -_--“-‘
5 N/
PBr. SAniosh Kumar o7 N
“1E5, FIE, FlsteE, MIBC o | e
Eh.0,, M Tesl (dte), B Tech(IIETH  |®
Nty W Gkl Eryinaers & Architedts (F) L2 /

121 (B). Swareso Nagar, Kanpus26BlREs 4 -
| (0}, Swarcon Nagar, Kanpi NABEAT
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Deft = 07 mim
Befl = 3as0 mrn
SPu = 57314 KN /SgM
Mu = SPuXBXLoff X Loff /2

= 18972 KN.m
Pt = [124 %
Ast Rgd . = 4604 Sgmim
Ast Prv = TI6@ 175

= 4624 Sgmm:

Bistributed Across Tokal Width

Top Steel Along Lt :
1025.00 mm

D =
N ¥ mm, Hence
Ast = 360 Sqmm/M
= 350X 385
158 Sgmm
Ast Prv = TI0@230¢/c
_ = 1414 Simim
Bottom Steel Along B:
Critical 5 (WALL)+1.5 (DEAD) +1.5 (FE) +1.5 (MCROOM)
LoadCombination 15 (SERVICE) +1.5 (SUNK) +1.5 (WATER) +1.5
(LIVE) +1.5 (BIGLIVE) -0,45 (WINDX) +1.5 (WINDY)
Pu = 5dn] a3 KN
Muix = 4451 ENim
buy = 3706 KN m
PLA = 36846 K /SqM
M/ Zx = 468 KN /Sqid
My/Zy = -39 KN/ SqM
Deff = 05 mm
Laff = 3850 fun
Shu = 37235 KN/SqM
Mu = SPu XL X Boff X Boff / 2
= 189274 EMN.m
Pt = 0,128 B
Ast lgd = dp75 Sqrmm
AstPrv = Tie@E 170
= 4895 Sqm
Distributed Across Total Length
Top Sicel Alung B;
b = 102500 mm
= 1000
Asl {

bDr. Santosh Kumar
IS, E1E, FlyrE Hitim

PRIE, WTE e 1 B Tee R (=R
£V ol g Enilery & tegh/jocts an
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= 360X 385

=- 1386 Sqnm
Aist Prv = TI0& 230 ¢/c

= 1414 Souith
Design For One Way Shear
Along L:

Eriticad Section @ d from Colomn Face
= 047 T
Critical 1.5 (WALL) +1.5 (DEAD) +1.5 (FT) +1.5 (MCROCM)
{osdConbtiation = +1.5 (SERVICE) +1.5 (SUNK) +1.5 (WATER) +1.5
: ' {UVE} +1.5 (BIGLIVE) -0.45 (WINDX) +1.5 (WINDY)

Pu = 546143 KN
Pl = 4457 KN_,]:H
Muy = -37.06 KNm
P/A = 36846 KN/SqM
Mx/ Zx = 468 KN /SqM
My/Zy = .39 KN /5aqM
Deff = G957 —
' Belf = 3850 mm

SPu = 37304 KN/SqM
Vu = SPuX (Loff-d) X B

= 54526 KN
Tv = Vu/ (Beff X Deff)

= 035 N/ Sqmm
Te = 27 N/ Sqmun
Tw < T&
Along B:

Critical Section @ d from Calumn Face

= 951
1.5 (WALL) +1.5 (DEAD) +1.5 (FF)
+1.5 (MCROOM) +1.5 (SERVICE)

e e = HISEUNK)HLS WATER) 415
LoadCombination fLIE?]{]] i %EIG [ff";i’ﬁ} —D.-;E.::
(WINDR) +1.5 (WINDY)
s = 6143 BN
vl = 43l KN.m
Mauy = 37.06 N-m
FfA = 36845 KNJSqM
Mx/Zx = 468 KN/SqM
My /Zy = -39 KN /S
DE_‘E[' — gﬁl mm
Leff = 3850 o
e S KN /SqM
Vu 5 (Bt - d) X 1, |
T f I i
'{f: il
Ne Sanfecy Winmmare = 3
‘f'.‘f";'f."‘:f,‘,:f“‘"".',‘i' f'_;;;.p-c Pl
Ph.D.. M, Techi{att), B.Tech (UT-75) A Ay
!‘-‘].2'.':5:.35-::5 {ingg Evtglinoy & Architreta () 1td. ~ AR

TRzl M), S 43D MNEgT l'.m - 2050
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= 09622
Ty = WVu/ (Leff X Def)
= D.2B
Te =2 D27
Ty . = T

Design For Punching Shear

Critical Section #'d/ 2 from Calumn Face

= 480
Critical LoadCombinalion
Pu = 5461.43
Mux = 44 5]
Muy = 370k
Fra = J6d4de
Mx/Zx = 4.68
My/ &y = -39
Dheff = /850
Laff = 1560
Beff = Gol
Bu = Awverage Pragsurs
= Z6R46
Vu = SPu X ((L X B)-(Leff X Beff)
= d5p5491
Tw = Vi /(2X (Leff + Beff) X Defi))
= (L7
Te = 137
Tw < Te

N/ Sqmmm
N/ Sgmm

min

1.5 (WALT) +1.5 (DEAD) +1.5
(EF)} +1.5 (MCROOM) +1.5
[SERVICE) +1,5 (SUNK) 415
(WATER) +1.5 (LIVE) +1.5
(BIGLIVE) -0.45 (WINDX)
+1.5 (WINDY]

KN m
EN.m
KN/SqM
BN/ S5uM
KN/SgM

mm

KEN/Sgm

KN

N/ Sqgrom
N/Sqrm

Load Transfer Check For Load Transfer From Column To Footing

1.5 (WALL) +1.5 (DEAD) +1.5 (FF)
+1.5 (MCROOM) +1.5 (SERVICE).

Crital e = +15(SUNK) +1.5 (WATER) +1.5
(LIVE) +1.5 (BIGLIVE) -0.45
(WINDX) +1:5 (WINDY)

My = 546143

a2 = 036

Al = 2209

Pase Area = a2

A

Thus, Al

Muodification Factor =

HOTT 15

Fh.O. .f.'__i.. KL I

Wiui B o ot S HE
e Vi Caltisullisis; Enmanrs & Archilel® (£ LG,
AU S

s 2] (09, Swinrsizn M azarn Kanple«1

KN

SqM
SqM
SqM
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SquareRoot(Al/AZ)= 64161
Thus, Madificatcn
Factor b

Concrete Bearii ; .
sy e uggs X Fek X Modlcation Factor X Colummn Arca

?;T;:; Emm& > Tu, Hence Safe.

D, Santosh Kimar
IER. FIE, FlutaE, NITRS
PHT M EEchiEry, B TeehilTh s
MsAm Cemilling Snmhien
TA21 (B, Swaroop Megai, aatipuredUe
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Static Base Shear in X-direction

Story Load VX
OHW.T | EQPX -0
TER EQPX | -1661.81
22ND EQPX | -3077.76
21ST EQPX | -4558.48
20TH EQPX | -5294.06
19TH EQPX | -6014.57
18TH EQPX | -8681.76
17TH EQPX | -728595
16TH EQPX | -7841.07
15TH EQPX | -8344.91
14TH EQPX -8798.1
13TH EQPX | -9205.46
12TH EQPX | -9567.17
11TH EQPX | -9887.43
10TH EQPX | -10167.97
9TH EQPX | -10412.14
8TH EQPX | -10621.75
7TH EQPX | -10800.42
6TH EQPX | -10950.2
5TH EQPX | -11074.02
4TH EQPX | -11174.03
3RD EQPX | -11252.81
2ND EQPX | -11313.28
18T EQPX | -11363.48
G.F. EQPX 9386.22
1STBM | EQPX 8982 33
2ND BM | EQPX 7626.98
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Static Base Shear in Y-direction

Story Load VY
OHW.T | EQPY 0
TER EQPY -1661.81
22ND EQPY -3077.76
218T EQPY -4558.37
20TH EQPY -5293.95
19TH EQPY -6014.45
18TH EQPY -6681.78
17TH EQPY -7286
16TH EQPY -7841.12
16TH EQPY -8344 .94
14TH EQPY -8798.16
13TH EQPY -9205.56
12TH EQPY -9567.28
11TH EQPY -9887.53
10TH EQPY | -10168.08
9TH EQPY | -10412.27
8TH EQPY | -10621.91
7TH EQPY | -10800.58
6TH EQPY | -10950.35
5TH EQPY -11074.2
4TH EQPY -11174.2
3RD EQPY -11252 98
2ND EQPY | -11313.46
1ST EQPY | -11363.67
G.F. EQPY 17719.53
1ST BM EQPY 8876.92
2ND BM EQPY 4234.65

M Vam Copsulling Engitiebs & it
TIN2Y (B), Swar ™
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e _TABLE: Story Stiffness-X
e | oad | _ | softstorey
ey | oaEe R e
TER EQX 593780 =
22ND EQX 977493 1.65
| 21ST EQX 1456193 1.49
20TH EQX 1579253 1.08
19TH EQX 1800388 1.14
18TH EQX 1923842 1.07
17TH EQX 2037609 1.06
16TH EQX 2136145 1.05
- 15TH EQX 2230402 1.04
14TH EQX 2320109 1.04
13TH EQX 2410875 1.04
12TH EQX 2500167 1,04
11TH EQX 2606841 1,04
10TH EQX 2711931 1.04
" 9TH EQX 2834804 1.05
8TH EQX 2967740 1.05
7TH EQX 3168127 1.07
6TH EQX 3367215 1.06
5TH EQX 3625878 1.08
_4TH EQX 3960499 1.09
3RD EQX 4436204 1.12
2ND EQX 4891306 1.10
15T EQX 3915312 0.80
G‘.‘F‘.\.\h EQX 19469261 4.97
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__TABLE: Story StiffaessY
sty | 2| stitnessy |OftHorey

TER EQY 379244

22ND EQY 6531998 1.67
218T EQY 882010 1.40
20TH EQY . 350489 1.08
19TH EQY 975797 1.03
18TH EQY 994523 1.02
17TH EQY 1011663 1.02
16TH EQY 1033270 1.02
15TH EQY 1056299 1.02
14TH EQY 1082982 1.03
137H EQY | 1112438 1.03
1ZTH EQY 1145635 1.03
11TH EQLY 1186645 1.03
10TH EQY 1233358 1.04
oTH EQY 1287410 1.04
8TH EQY 1355602 1.05
7TH EQY 1446563 1.07
6TH EQY 1569874 1.0
5TH EQY | - 17149821 1.10
4TH EQY 1895553 1.10
3IRD EQY 2091613 1.10
2ND -|  EQY 2434477 1,16
1ST EQY 1992602 0.82
G.F. EQY 26834627 13.47
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H.O. 7/121(B), Swaroop Nagar, Kanpur (UP) -208002
(LLYQ512-3083101, (M) 9415040282, 9305835605, 9305835617
Email- vameonsulting@ymail. com '
Website: www.vaminfraconsulfing corh

Dr. Santosh Kamar Former:
Managing Darector Sr. Vice President- Reliance
" Te

Ahmedabad Urban Development Authority/
Ahmedabad Municipal Corporation

Sardar Vallabh Bhai Patel Sankul

Usmanpura, Ashram Road,
Ahmedabad-380014

Letter No. VAM/bSAFAL-Seventy/Ahmd/2015-16/122 Dated:18.02.2015

SUB: Peer Review of Structural Deslgn of “SEVENTY proposed residential bu]idfng-an fip.
#70 s.r. #1061, TPS #51 (Vejalpur), MOIE: Vejalpur, Taluka: City-West) Distt.
‘Mhmedabad

REF: Received from M/s Safal Constructicns Pyt Lid., Ahmedabad

Enclosed please find the following documents, duly signed and stamped by Main Consultant
& Peer Review Consultant:

Two Coples of Review Report.

Two coples of Check List of "Technical Design Parametars”.

Two sets of Structural drawings.

Profile of Peer Review Structural Consultant.

Profile ef Principal Structural Consultant,

Soft copy of Design File, Structural Drawings and Peer Review Report, in CD.

T B W e

Or. Santosh Kumar

Dr. Santosh Kumar
IES, FIE, FlsinE, MIRC
Ph.D., M.Tech(str), B.Tech(IIt76)
Mfs Viam Consulting Engineers & Archiletts {7) LUL
71121 (B}, Swarocp Magar, Kanpur-205002

Branch (MTices:

Dethi: 574, Kanungo Apartment, Opp, Baleo Mka, Patpargsni, Delhi, (M) 9358068887
Noida: Flatt 2102, Aristo Tower, 34 Pavillion, Secter-39, Noide (UP), (M) 241504282
Lucknows The Priricaton Review , 9 Shihriajal Road (1" Floor) Hazratganj, Lucknow (UP) (M) BO04927531

Abhmedabad,  Shop#23s, Smgnt’rl Mall-1, Moters , Ahmedabad (Guj ) (M) 9227377712
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PROJECT DATA SHEET
«  UNIT NO.
DESIGNS ( R & B) GANDHINAGAR.
Sr.Na Diescription
I Name of Project SEVENTY
(3 Basemeni+ Ground Floor + 22 Upper floor)
Proposed Residential Building On fip. no : 70 s.1.
N.O: 1061 ,T.P.8. NQ. ; 5] (Vejalpur)
MOJE : Vejalpur, Taluka : City-West, Dist ; Ahmedsabad.
2 Project file No.
3 Project Team EE DEE
N.A N.A. NA
4 Project Referred by
Name ol office Contact Person Telephone Nos.
() Circle N.A. N.A. N.A.
(b) Division | N.A, N.A. NLA.
{¢) Sub-Division NAL N.A. N.A.
5 Consultants of the project :
(&) Nature of consultancy Archilect Structural
Consultant
() Name ol the firm VITAN DUCON
ARCHITLECTS | Consultants Pvi.
Lid.
(c) Address 25, VIJAY A3-A4.3rd FLOOR,
COLONY, SAFAL
STADIUM PROFITAIRE,
ROADNARAN | CORPORATE
PURA, ROADNR.AUDA
AHMEDABAD- | GARDEN,
380013 PRAHLADNAGAR
AIIMEDABAD-
380051
(<) Authorized Representative Chitrang Shah | Nikunj Shah
(&) Telephone,Fax.E-mail 07927681199 | 40073196,
65410630
H.(a Nature of Project Budgeted Re-construction/Retrofitin

DESIGNSRAB) CIRCLE GANDHINAGAR

%"t“-—_::_} Page | ol 5
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[ 7.(a) Waork order office letter outward No. N.A,
- | With date
(b) Stipulated date of completion of work N.AL
a4 per agreement
(c) Stipulated date of completion of work N.A.
48 per agreement
8 Details of Building
(a) Type Frame Structure
(b) Total Floor area in m* 44708
(e} Total height from GL inm 7835 m
(d) No. OF Sloreys 3™ basement + 2 basement + | #
basement + G+ 22+ L.MRA+ Q. HW.T
() Base dimension bx in m 69,35
(D) Base dimension bz inm ' 58.44
9 Exposure condition:
(a) Type Moderate
(b) Minimum Grade of RCC M35
() Minimum Grade of PCC M13
10 Fire Resistance Rating in Hours
(&) Building heipht up to 15 m 1 Hour
(b) Building height more thanl5 m 2 Hour
11 Nominal Cover (Clear cover) in mm (Lo main reinforcement considering exposure
condition & [ire resistance)
{a) Footing 50 mm
() Columm 40 mm
() Beam below Ground level 30 mm
(chy Beam above Ground level 30 mm
(e) Slab | 25 mm 5
12 Bread Loads ; )
(a) Earth | 18.0 KN/m?
(b) Water J 10.0 kN/m?
B Brick masoary with plaster/inish on both faces
(c) 115 mm thk

DESIGNS(RER) CIRULE, GANDIHINAGAT

Pape 2 05
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(d) 230 mm thk N.A.
(€) 350 mm thk N.A.
(F) PCC 2400 kN/m?
(g) RCC 25.0 kN{m?
13 Imposed Load ( As per 18:875:1987)
() Ocoupancy Imposed load { kN/m?)
Residentiul Area 2
I Residential Corridors/Staircase 3
Rasement Area 5
MEP Services 5
Iire Fighter 12
Club House and Gym 4
(b) Roof load: accessible 1.5 kN/m?
(c) Rool'load : not accessible.Slope angle. N.A.
(d) | Weater Tank ;
(1) Tvpe RCC
(2) Capacily in Litres 28000
(3) Height in m 2.05
{4) Diameter in m N.A.
{3) Nos. & pﬂsﬁit}n 2 nes @ 21% Floor
14 Earthquake IL.oad Data
n (4) Earthquake Zone I
(b) Zone Factor 'Z' 0.16
(2] Importance Factor'I! 1
(d) Response Reduction Factor R 5
{e) Natural period : Tx (sec) 1.444
I: (f) Natural period : T7 (sec) | 444

DESHINSRAL) CIRCLE, GANDHINAG AR

Page Jof 5
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(&) Live Load Reduction Factor 25 % (for LL < 3 kKN/m®)
50 % (for LL>3 kN/m®)
(g) | Duetility Detailing as per IS: Yes
1392(-19493
15 Soil Data :
(a) Soil Report No. & Date ME/30/12-13,DEC 2013
(b) Depth of foundation below GL 1285 m
B () SBC _ 500 kN/m®
(d) Type of soil St Clay
(e) N-Value 34

DESIGNS(R&R) CIRCLE, GANDHINAGAR

Pugie & of 5
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CERTIFICATE

It is hereby certified that the building Strueture ol Project

SEUENTY owabosod Kesidestial has been designed For following:

%ﬂﬁ :‘:f%ﬁfm i ;f!" #7, S THI0E] TFS 4 &1 tog)E : afal pul, T (ks ety
(A) Lalest revision/amendments of following IS Codes considared in

the design:
(1) IS:456:2000 L. Yés 1~
(2) I8:1893:2002 .. Yes «
(3) IS:13920:1993 . Yes
(4) 1S:4326:1993 e Yes 7
(53 15:875:1987 i Ybg &

(B) SBC, N-Value and foundation depth are taken as per the Soil
Report NO.MK/50/12-13D1. DEC,2013 Prepared by
M.K.SOIL TESTING LABORATORY.

(C) The design is. based on he sound engineering practice and
undersigned are solely responsitle for he correciness of design
and soundness, durability & strength of the structure.

Cansulant peer-Review Signed in my prescnce
Consultam (Executive Enginecr)
o Sanlech ferarive.

Name: i i N Name:

Sign: on: Sign :

Dr. Santosh Kumar
i IEL:',_ FIE, Flstr £, MIRC
. 1:*’|:.I}.. M Techistr), B:Techi(ITT6
i w2 Consuliing Engineers & Arciifiacty (Fy'Lad
2L [B), Swaropp Magar, }EJn_nu:-i'l:j-'-f--'

Holam

I

DESIGNS{EAD) CIRCLE. GANDHINAGAR Puge Sof s
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Check List for the Main Structural Consultant

The main structural consultant is required 1o submit following information.
1) Provide Design Basis Report as. per the document Annexure-1,

* Design basis report attuched as per the description given in Annexure-I,

2) Trovide deseription of  Sub-structure and Supsr-structure as per the format given in the
Annexure-II & 11T enclosed.

®  Description given in structural concept report,

3) Provide brief Deseription of Struetural System with sketches, images of drg. ete, with specific
focus on Lateral load resisting system.

®*  Deseription given in structuial concepl report.

4) Provide brief note on modelling, software used cte. Clearly mention whether infill / partition wall
is idealized as part of lateral load system?

e  Deseription given in structural concept report.

5) Provide the height of building in mt,

*  Deseription given in siructural concept report,
5A) Provide plun dimensions of the building (mt x mrt).
®  Deseription given in structural concept report.

6) Provide [ollowing EQ loading details.

{a) Zone Factor =(.16
(b} Importance factor =1
(¢) Response Reduction factor =5
(d} Soil Type =1 (Medium)
(e) % LL considered in séismic = Big LL 50 % (LL>3)
" & small LL 25 % (LL<3)
= . (1) Time Period in the horizontal X-direction (se¢) = 1,444 See

Dr. Santosh-Kumar Sy
IES, FIE. ﬂsﬁi&lﬂr@hﬂm in code)

Fa.D., M.Tech (s, B Tech(ITT-76)

MU Vam Conulling EnggefitmePeriod in'the horizontal Z-direction (sec) = 1.444 Sec
121 (8), Swaroop N P BEA n co de)
(h) Total Seismic weight (Sw) of huilding (V) =761426 kN
(1) Static Base-shear in X-direction {as % of Sw) = 7627 kN
(7} Static Base-shear in Z-direction (as % of Sw) E =d4235 kN
(k) Table of distribution for static base s 1 . = Aftached
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Dr Santosh Kumar

IES, FIE, FlLE.

MIRG

(1) Max. deflection at roof level. (mm) =126.36
(m) Max. inter storey drift./ Height =0.0042
7)  Provide following Wind loading details.
a) Category of buildin = Category 3
: Jr;Asgpér NE-C{%’E—{EEI :cb-d-ﬂ'f-'z?’ =T
Cné - ;&%ﬁf‘g Bl fl el 4d=.26) =Clasa €
(c) Basic wind speed in m/sec. =39
(d) Maximum wind pressure (kN/m?) =1.03
(¢) Force cocfiicient = 1.8 (windward)
=10.5 (Leeward)
(f) Wind Base-shear in the horizantal X-direction(leN) = 3050 kN
(g) Wind Base-shear in the horizontal Z-direction(kN) = 2256 kN
(h) Gust factor caleulations (if Gust-wind applicd) =N.A.
(i) Details of wind-tunnel force data (if applicable) =N.A
(j) Estimated magnitude of wind induced vibrations =N.A.
(k) Max, deflection at roof level (mm) =69
(1) Max. Inter storey drili =0.0014
8)  Provide following data from Dynamic Analysis,
Modes Frequency Time Period X-partici pation Y-participation
in Hz in sec
Mode | 0.19 5.11 (.44 3.34
Mode 2 021 4.64 (.001 .82
Mode 3 0.23 428 0.045 28.66
Maode 4 0.24 4.07 0.126 22.93
Mode 5 0.35 2.83 29.48 0.193
Mode 6 0.37 2.68 25.62 0.14
Mode 7 (.76 1.32 0.0134 0.88 |
Made § 0.9 [.26 (L0065 (.49
-Mode 8—~_ 093 1.07 0.0376 ?.ﬁﬁ
‘LESM{\({E 10 | V694 1.03 0.0135 149 |

_F"r.'.ilj,".. M.Tech(str), B TechIreyi
0 Vism Cansulting cngincers & Architoehy (73 144
121 (B, Swamop Nagmr, Hanpur24s

’)
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9)  Provide Table for lateral deflections (mm) at Terrace level in the following formal.

| Load Case Dx-max| H/Dx| Drifi-x | Dz-max H/Dz Drift-z
|PL 11.6 | 6597 | NA. 143 5490 N.A.
DL+ LL 276 | 2844 | NA 24.5 3204 N.A.
EQx 63.66 | 1233 | 0.00098 | 12.66 6200 | 0.00059
EQz 319 | 2460 | 0.00091 | 126.36 621 0.00223
Wx 18.92 | 4149 | 0.00033 | 047 167021 | 0,000109
Wz 7.74 | 10142 | 0.00081 [ 68.35 1148 0.00056

10)  Provide Corner displacements (mm) for Torsional leregularity (along x- direction)
the following formal.

Load Corner-1 | Corner-2 | Comer-3 | Corner-4 | Avgx | % Max./
Case Avg,
Egx 90 RS 83 90 87.5 1.02 %
Wi-x 40 11 11 40 25.5 1.57%

11) Provide Corner displacements (mm) for Torsional Irregularity (along z- direction) in the

fallowing formal,

Load Case | Corner-1 | Comer-2 | Corner-3 | Commner-4 ﬁvg-z % Max./
Eq-z 155 170 205 145 168.75 | 121% |
Wl-z 53 48 88 13 63.5 1.34 %
12)  Provide aéeeleration {meg) values in the following format
Eg-x Lg-y Wl-x | Wiy
| NUA. N.A. NLAL N.A.
13) Provide following data regarding Verticad] Flements
(#) Size of maximum loaded column =800 x 1000
(b) Gravity load on max. loaded column = 11957 kN
(c) Axial stress in max. loaded column (Gravity Load ) =14.95 N/mm*
(d) Grade of max. loaded column = M50
() Axial settlement in max loaded column =2.16 mm
(f) Axial settlement in miin loaded collimn = .49 mm
(g) % Base-shear resisted by all columns along X (static) ={0.71 %
g-shear resisted by all columns alonz Y (static) =0.07 %

e a5 F

L santosh Eumagr

IES, FIE, FlstE, MIRC

Pl o Taek tsir) H TechITT0)
it Costlting Enplomiirs & Architsets () 1id

V), Swaroop Maar, :'-."‘.'.'.|.|_:'~_7r|. L] v
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14)

Provide following dati regurding Vertical Elements

(8) Total gravity load on floating column (provide table if there are

multiple floating columns) = As shown in Table

{b) Size and span of girders supporting floating columns = As shown in Table

(c) Number of floors supperted by floating columns = As shown in Table
(d) Deflection of girder under column (from model) = As shown in Tabie

(c) Deflection of girder under column (from s/s action) = As shown in Table

(f)} Specific details about floating columns on cantilever girders
(Refer Table belaw)

Column Supporting Girder Deflection Values | Floors Total
Size Span Miodel S/5
Above | Load in
450x830 B30x 5000 2.67 - 22 Floors| 3703 KN
450x1100 1200x 6000 1.33 - 23 Floors| 5946 KN
- 5[8 denotes the simply supported.
15) Provide, if applicable. following data regarding soft story effect. .
(a) Stiffness of lower floor (in deflection/KN) = Attached
(b) Stiffness of upper floor (in deflection/KN) = Attached
(¢) Relative stiffness ratio (upper/ fower) = Attached
{c) Level of soft story = Attached
(¢) Number of floors ahove soft story = Aftached
16) l‘mvi-.‘)ic. if applicable, following data for each cantilever,
—= y%amilwer span =18m
_ 1?,“\5_?1“5;51 @Ft;gemﬂl system =P.T.Slab
PhD., M. Techists), B o

':‘.5":'; Voum Consulti g Er[ .r{g} Naturf: mf ‘usage

= Swimming Pool

21 (&, Svwn nQ |1| BN

17)
18)

19

(ad) Mzu:_imum elastic deflection under gravity load = 1% mm

Provide stability caleulations for uplift and overtuming {model exiract in case of model} = N.A.
Typical design culculations for footings = Attached
Typical design calculations for RCC columns (Or Compoesite Columms) = Attached
Typical design caleulations for RCC walls = Afttached

Twpical design calculations for RC beams (Or Steel BeamXF
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21) Typical design caleulations for RCC Girders (Or Steel Girders/ Trusses) = Attached

253) Typical design calculations for Steel Bracings =N.A.

24) It is desirable lo conduct Wind tunnel studies for any HRB with total height beyond normal
ground level exceeding 250 mt. However, such buildings above 250 nit. height can also be
designed as per the 1.5.Code as well =N.A.

25) Provide a note on Special provisions supgested for (he building (like dampers ete.)
Connecting Bridge shall be Dept. on M.8.M Special bearings with pin-joint on one end &
roller going on another end.

26) Solt copy of model including input and output = Attached

27) Soft copy of Power point presentation including all above points. 28) Items | through 27 on
€D S

Note : Provide appropriate unit against each quantity.

Dr. Santosh Kumar

- IE:\.I?iL-'.'. FistzE, Migc
=0 .n D ru'E Ilmf‘h (il E.']'crhm'I'-Tﬁ}
e 0 LONSBIting Engineers & AlChifnots 9 114

131 (B), 5w 300D Nagar, Kaiiniea1
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APPENDIX -T1

DESCRIPTION OF SUB-STRUCTURE

No. of hasements

Three Nos of Basements

Minimum clearance between
outermost basement retaining wall
andd compound wall

MNorth side—=3 m
South Side — 7.164 m
Fast Side—3.43 m

West Side=3m

Has a Shoring system been
installed 7

Submniit sectional detail of the
shoring system

Coutigeous piles & diaphragm
wall has been used

(rive detals of ' methodology used
to resist uplift pressure due to
ground water for tower portion as
well as the portion eutside the

Br. Santosh Kumar
.F:.I—' Fistr E. MIRC

B Rt

Bottom Level of Raft wat
Ground level in mis

Total downward load of sell’
weight of raft + Counterweight
over raft “Rock Anchors if any

(for taft spanning Ground water table was nat

- ﬂe&:‘mpﬁbﬁ'ﬂfﬂi&{@uﬂﬁaﬁﬁﬂ for

I e, Wanpur- 205
the tower block

between “columns) encountered.
Whether pressure release pipes
have been used?
Water level assumed for uplifi
N caleulation
Raft founduation

Nature ol Foundation

Piles,Spread footings,Combined | Spread footings , Combined
Raft.Piled Rafietc raft,

SBC assumed 1/sq.mt

50 T/m? for raft foundation &
2.25 T/m* for isolated foofings

Sub-grade elastic modulus

5000 kN/m* has been
considered

Retaining wall types & Sequence
of backlilling

Whether Propped
cantilever, Cantilever

i Propped Gantilevered
Supported between Az FP atilevere
Buitresses/Counter forts, ELI; "F E
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Intended U'se of basements Car parking
If rock snchors are used. are they

grouted after installation and N.A
stressing ?

Is structural steel used in the NA
canstruction of the sub-structure ? =

1f ves. what are the measures taken

for its fire proofing and corrosion N.A.

resistanece ?

Whether Expansion/Separation
joints provided?

Whether expansion joint/
separation joint continues N.A.
through basement?

If yes,detail at basement level &
retaining wall junction

Dr. Santosh Kumnr
ES FIE. FliE BT

Fh.D., M.Tech(zin, B Tech{HT:7a)
|

Wl Vam Cinstilting Enpinears
g

Ji-il
o
L), Swaiivop Nagar iannuy-20
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Appendix- Il

DESCRIPTION OF SUPER STRUCTURE

No. of Flours & height of building in mt 3 Basement + Ground +22 Upper Floors &
78.5 m heights

Shape of Building, Plan. Elevation, Reetangle

Whether Symmetric in Elevation

Meaximum plan dimension in either direetion in mt 37.4 mt in X-dir 31.4 Mt in y-dir
Ratio of plin dimension 1.336
Typical Floor to MNoor height in mt. 33mt

Maximum floor to floor height in entire height of | 5.9 mt in G.R.level

building in mt

Aspecl ratio 2.5

( Height of Building till Terrace /

Minimum Dimension of Building)

Type of floor slab P.T. Flat slub & connecting R.C.C. slab
Average thickness of Noor slab in mm 175 mm

Whether column are RCC, Compasite or Tn structural | R.C.C. column

steel
Lateral System | Duciile Shear wall
Whethet the Geometry of Building is Symmetric Na

Whether (he lateral load resisting  system s | No
symmetrically placed in Geometry

Use of [loor at diffsrent levels (Residential T| Residential
Commercial 1 industrial)

Use of floor at different levels (Residential || Residential

Commercial T industrial)
| z D)
| &=

Is there any Transfer level? At G.F. Level i
. Dr. Santosh E {umar
ey i A S [ES, FIE, Fl )
Il ves, depth of transfer girder /o) N\ 1800 mm Bty a?Tth(::*._.— L MG

.”..'| f—-_‘—--._\__,_._—'—?'ﬁ'lm.l‘-..l..._

HIE Rk e YT -\J

TI2Y (B, ‘-.1.1..“':0_[|r\.'1*'>r Kan
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Whether expansion joint is provided?

If yes,what is the maximum plan dimension m mt

Yes

‘Whether separation gap at the joinl is

Seismic gap require as per IS 1893:2002
=R/2(5um of ec¢al, Storey displacement)
=5/2(65+115)

=450 mm

Max eantilever projection in mt

3.8

Dr. Santosh Kumar
IES, FE, FistcE, MIRDC
PiD, M Techiitr), B Tech{lIT-Te
vam Consalting Englnsors & Architeets (7)1 14
i1 (B}, Swarcop Magar, I"fill'ti.‘u!’-:':'ilr:l'
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Annexure-1

DESIGN BASIS REPORT
Iollowing data should be part of Design Basis Report.

o Brief Deseription of the Project - Number of basements, commercial floors, residential floors, Service
floors, refuge floors, projection above terrace level and number of additional T provisional floors
considered in design.

o List of Codes - Codes which are considered in desion. If any spécific relerence is taken from foreizgn codes.
same should be clearly mentioned. Any specific assumption in the design should be supported by refercnce
papers.

* Loading Parameters - All the loading assumptions shall be ¢learly mentioned in A3 size GA drawings
with sumken loading, live load. Typical sections mdicating the elavational/ facade features shall be shown.
Assumptions and the basis of the same [or the elavational features above terrace slab shall be mentioned.
Caleulation of Time Period for the structure, Importance factor. performance factor shall be specified.
Wind terrain category, Gust wind caleulations shall be mentioned.

e  Clear cover to Reinforcement - These shall be mentioned for all structural members with minimum fire
rating of 2 hours for columns, shear walls and beams and 1.5 hours for slabs.

o Grade of concrete - Grade of concrete for various elements viz, beams, slabs, colunms, shear walls.
¢ Exposure condition - Exposure condition assigned (0 site should be specified.

e  Wind Tunncl Testing - Wind tunnel analyvsis should be carried out for all struetures with height above 250
m Irom the normal ground level, keeping in mind the present condition as well as the likely development in
the vicinity arca after the completion of the project.

e Construction Sequence and leading parametérs for the same - Tl due to any site constraints the loading
on the floor slabs is to be enhanced, the mention ol the same and calculations for the same shall be
provided.

e  Proposed Approach to Structural Analysis - Various flooring systems considered in the structure, the
software used for analysis and design approach adopted. Release in - moments of link beams, eracked
moment of Inertias for structural members along with the assumptiens for the same shall be specified.

e Load Combinations - Various load combinations used in the desien of individual members, Additional
combinations from the Wind tunnel tests considered. if any.

e Soil Profile in Brief - In brief the soil prolile ol the project along with the Sale bearing capacity and the
type of foundations adopted.

¢ Soil Retention system - A briel description of the soil retention system adopled for the project along with
the construction sequence.

e Key Plan - showing Expansion | Scparation joints (if any).

Added Features - I£any additional features are considered in design such mipers, oul rigger heams, elc

ing the se of the same. 7294
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