e
‘-,/‘ ¢ l

.

S
o | 1
2
|

TO u; ~.

Green Large Developments
Pilot project for ‘Large Scale Sustainable Developmentd

GRIHA inistry of New and
Renewable Energy, Gol
Central Projects Organization [j 3rd Regional Green Building Conference & Exhibition
TR [TC Limited @ SPACE MATRIX Innovations in Green Buildings - The GRIHA Approach

1TC Limited



ACENTRAL PROJECTS ORGANISATION, ITC LTD
FSPACE MATRIX DESIGN CONSULTANTS PVT LTD
ANTEGRATED DESIGN (INDE)

AER} BANGALORE



O a7 ey

Captures natural air flow

3 s = \

Internal temperature The equivalent of a 2km
varies by only 1 degree high building
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Site & Context
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The proposedsite is locatedin Sarapakka
Village, KhammamDist, Andhra Pradesh,
4 kmsfromthetownof Bhadrachalam

The completeMill Unit at Bhadrachalans
spread over 500 acres of land National

Highway221 buffersthe proposedsite from
thelTCPapeMillfactory

Nearest Railway Station:
KottagudartB0kms)

Nearest Airport:
Hyderabad (8hrs drive);
Vijaywadé&hrs drive)

+ % JEXISTING HOUSING
W%, DEVELOPMENT

X

EXISTING RESIDENTIAL

DEVELOPMENT
'

Y /PACTORY,

PSPD FACTORY

PROPOSED SITE FOR
THE RESIDENTIAL
DEVELOPMENT




176 6 6 /8 880
AverageElevation 63 mts

0-45
8
315-360 6 45-90
4
Temperature and RH analysis for Bhadrachalam ,
270-315 0 90-135
Parameter{Jan (Feb (Mar  |Apr May [Jun [Jul [|Aug [Sep jOct  |Nov Dec Mean
([;?_L 336 (384 Mle 435 l49 k5o Bs8 71 Bee 7o s4 324 388 N N
RH 547 |22 [92  les  Was  [574 [29 [763 o4 13 |528  [59.6  [60.6 i
MaxTemperature= 46 deg Predominant wirdirection =SW to NE
MaxHumidity(RH)= 83% Maximunwind speed = 3.6 m/s
Py ot w
Mean monthly Mean Monthly g%?;:ﬁfgﬁg%%@%mm
Sl. No. Climatic Zone Maximum Relative Humidity &l{fwsmcﬁ’msum 10136 kPa
Temperature (OC) Percentage (%) SELECTED DESIGN TECHNIQUES: 2
1 Hot & Dry Above 30 Below 55 nsaivenion T T
, Warm and Above 30 Above 55 -
Eunid Above 25 Above 75
3 Temperate 25-30 Below 75 . ‘* ) N
4 Cold Below 25 All Values ﬁl‘
See. clause 3.2.2* Part 8 Building Services E »
5 Composite — Section | Lighting And Ventilation ,
National Building Code of India 2005
As perthe climatezonemap of India,providedn NationaBuilding
Code2005andtheEnergyConservatioBode2007, Bhadrachalaim conto
categorizeds - Warm& HumidClimate
DBT(T) 5 10 15 20 -3 30 35 40 45 50

Thermal comfort band and extended adaptive
comfort bands after integrating passive strategies

Blue dots show outdoor

climate of Bhadrachalam

Climatic Study and Analysis providdERD Bangalore
Preliminary Energy & Water Reposject Code2011BG04




Program

EXISTING SINGLE STOREY
RESIDENTIAL DEVELOPMENT

]
4

PROPOSED MULTI STOREYED
RESIDENTIAL DEVELOPMENT

1510 245,000 LARGE SCALE

FAMILES sou DEVELOPMEN
BUILT UP AREA




METHODS & PROCEDUR



Thedevelopmemianenvisionyarioudunitstypesandmoduledor differentvorkforcesectionsaswellas necessaramenitiesplayareasjnfrastructurand
openspacesTheprojecdemonstrateghighstandardsustainablejualityof life amongstvarioussectionof users

Thislargedevelopmerft- 1500dwellingunits approx245000sqgm builtarea)is focusedon themodelof andntegratedTownship - a placemarkeifor a
costeffectiveyetsustainableesidentialevelopmerin India

LAND ECOLOGY PEOPLE AFFORDABILITY




STAKEHOLDER PARTICIPAT



Participation

Dedicatediserworkshopnvolvingparticipatioirom Stakeholderg- 120 people)coveringmanagersemployeainion,ladiesand youngempopulationn
differensessions

Integratediesignapproachd activeparticipationdesignworkshopsfrom differentpartiesincludingend users, masterplannersarchitects Jandscape
architectsenvironmentaligieologistengineers;ostconsultantandwaterconsultant
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Land

900

FAMILIES

110

ACRES

11%

GROUND
COVER

LOW DENSITY

1/6™ ACRE PER DWELLING UNIT

1510

FAMILIES

43

ACRES

19%

GROUND
COVER

A =t

HIGH DENSITY

1/20™" ACRE PER DWELLING UNIT

EXISTING LOW RISE
RESIDENTIAL
DEVELOPMENT

<

AP
IS
Sustainable Sites

SRIHA

AMandate Greercover= 9 m2 /capita= 67,950sqm
Projectachieves greencoverof 1,25,000 sqm whichis
16.5m2/ capita

Alntent: Encouragsiteswithinexistingcommunities

Alntent: Protectand preservesensitiveareasof site and
reduceheimpactof a developmermntheenvironment




Methods & Procedures Land

Master Plan

BACHELORS' COMMUNITY

|_GuEsT oust AMPHITHEATRE| | MAYURCLUD | |  MANAGERS' HOUSING 2BHK | | MANAGERS' HOUSING 2BHK | | HOSTEL 1IALL

CMPLOYLE HHOUSING 20HIK EMPMLOYEE HOUSING 204K |

MANEGERS’
HOUSING - 3.5BHK
|

............................................................... /\I
\
PART-1 p
DUPLEX VILLA, MAYTIRIB, MANAGERBOUSING MANAGERBOUSING HOSTEICOMMERCIAL EMPLOYEE HOUSING
GUESHOUSEAMPHITHEATER, 2BHK 2BHK & 3BHK COMMUNITHALL, 2BHK
MANAGERS HOUSING 3.5BHK FOOTBALL FIELD,

SANGAMCLUB



ITC BHADRACHALAM TOWNSHIP
Methods & Procedures Land

Topography
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LOW RISE HIGH RISE 9/10 FLOORS
° (VILLAS, GUEST HOUSE, CLUB) ° (RESIDENTIAL APARTMENTS)

Earth Balance

Reuse the excavated earth for foundations tolmeeatms a noise buffer

towards the highway LH Site Assessment & Planning

Alntent: Preserv& protecttherareanduniquegeological
andgeamorphologicdéature®f thesite

Alntent: Minimizesoildisturbance design& construction

Toewall(ht<1m)

2

Alntent : Measuresshouldbe takento store & preserve

Walkway topsoil

Alntent: Naturahndseminaturaplantgroupingshouldoe
conservedwhereverpossibleand disturbedas little as
o o - possible
SECTION 01 : Section of earth berm along highway edge




Land
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SECTION 01 : Section through block & central green R ~
LM AE ) 2@ SO s
KEY PLAN

A Eliminationof basementparking
systemtoretaimaturaterrain

. P,
: = ] : ﬁ. : A ModulatednternalLevelsof stilt
,,,,, ——— = =S = _‘f_ﬁ! parkingminimisingutandfill.
SECTION 02 : Longitudinal Section across block
A Porous built form, allowing
= pedestrian access and green
| 3 connect
T T -
g L | g
g
-— T o
5 CENTRAL -
- e e g |¢; _ '
L UH iC——— 2. || Site Assessment & Planning
5 e s UL il
~~~~~ PR . :
L MUJ»* A e o ) Aintent : Developdesign & engineering
;ﬂ e “H“H L strategie$o minimizeut & fill of slopes
— - . l - | ' ] i Alntent : Roads & lot layouts should
| dmar mmem g : complemerthesitetopography

SECTION 03 : Detail of Green Connect between parking levels
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Passive Right Intent

VIEWQUALITY LIGHTQUALITY

) t . |t ; ‘

ARy = A
gl = = r
] 1 | - - =
A=t l .‘
| [ m—p & il

60% units face outwards o N L _
looking towards an external | | All units face outwards
space (outside site) ) - towards an outdoor spac Q
CROSYENTILATION THERMACOMFORT

100% units have at least two safes
the unit being open edge.

Spacing between units to enhance the
cross ventilation.

nnnnn

60% units facing north
40% units facing south




Vethods & Procedures Solar Passive Design

22nd June

22nd December

A Buildingsareclusteredsuchthattheyaremutually
shaded

A Reducetheheatgainto buildings

A ResidentidUnitd Deepshadesandbalconiesare
providedo shadethefenestratian

A Windowto Wall ratio is 60% (lower than the
maximunpermittedy ECBC)

A Appropriate external shading has been
recommendei meettheeffectiveSHGC

ugLH Solar Passive Design

Alntent : Integrate solar passive design
strategiesit varioudevelsandshallbeclimate
responsive

Alntent : The built form shall reflect climate
responsiveness thebuilding

Alntent : Spaceplanningof buildingshall be
workedout in orderto createthermalbuffer
zones




Daylight

Living& Dining

Ground Floor

Fifth Floor

Ninth Floor

Average DF  :1.14

Average DF  :1.2

Average DF  :1.28

Kitchen

Ground Floor

Fifth Floor

Ninth Floor

Average DF  :2.8

sk s

Average DF  :2.95

e 2

Average DF 3.2

Bedroom

Ground Floor

Fifth Floor

Ninth Floor

Average DF  :1.8

Shading Factor: 1

~~~~~

Average DF  :2.0

Shading Factor: 0.83

Average DF  :3.8

Shading Factor :0.56

ShadingAngles:
_Orientation Shading Design Time Vertical Shading Angle
North East 09:00hrs , 15% April 56

North West 16:00hrs, 15t April 423

South East 10:00hrs, 15th Feb 43.7

South West 15:00hrs, 15t Feb 40.3

Allroomswouldrequire/LTgreatethan50%andSHGdessthan0.41

All Roomsfacingthe smallcourtyardsvouldrequireVLTgreaterthan
70%andSHGdessthan0.41

Bedroomsvouldneedexternashadingas persolargeometry8®, 9th &
10" Floors)Minimakhadings requiredor thelowerfloors

AllKitcherwouldrequire/LTgreatethan70%

Singleglazedwindow not availablewith VLT 70% and SHGCO0.41.
Additionatolarshadings providedn accordanceo GRIHA

Thetotaldaylightireais estimatedo be morethan75%of thetotalliving
area

EEEEEEEEESEE——

ShadingDevicefor typicalwindow
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Electrical

DesignGoals

A Increase occupant comfort & improved productivit

A Optimize building system performance

60 10 A Reduce building #égcle costs
KW

A Energy efficient design
A Sustain property values

A Maintenance friendly design

2 10 A Optimizing of distribution losses
KW

36

KW

114
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Water

Terrace Runoff
Collection Tank

Fresh water OHT on Solar water heaters on Flushing water OHT
each Tower the roof on each Tower
A 2
Recycled water for
Iirigation e

Central Water

Central Sewage

Extemal Source - {  Treatment Plant Treatment Plant
CarryingCapacityof Site
Quantity
litre/person/day
Fresh water source 832000
Available treated waste water 112000
Total 944000
Note :
Average water demand per person 110 Source quanitity as per EIA standards
Source of fresh water is the mill unit
Carrying Capacity of site = 899000 / 130 No tapping of water from ground
8582 Average water demand per person as per UDPFI 70to 130 Iped
ProposedNaterEfficiency
Litres/day/person Litres per Annum
Baseline- Baseline- % of
GRIHA Actual GRIHA Actual Reduction
Flushing demand 54 14 13,79,70,000 | 3,57,70,000 741%
Domestic demand 165 63 42,15,75,000 | 17,24,62,500 59.1%
Total 219 81.5 55.95,45,000 | 20,82,32.500 62.8%
Irrigation requirement per Sq. 6 2.4 60

A Centralize€ollectiorsumpof the watersource
(External)

A IndividuaDverHeadtanksfor Freshwaterand
Flushingvaterseparately

A SolaHotwaterof 200L capacityfor eachfamily

A Approx15000kWhr of energyis savedby Solar
waterheatersijn termsof electricityrequiredor
waterheatingisingGeysers

|
\&J“ Water Management

Alntent: Thecarryingcapacityof the site is 8500
residents
Proposedo. of residentss 7550Q

Alntent: Develomndintegratea waterstrategyat
the communitylevelto ensurethatthe landscape
water requirementat the community level is
reduced

Alntent: Provisiorfor adequateualityof waterfor
potableandnorpotableapplicationsvith stringent
monitoringplan



Methods & Procedures Water

Site Storm Water Management Plan

Monthly stormwater potential from site

20,000

15,000 -

Aky-_,l_,--,l - '-r¥

10,000

0

Volume of water (cubic-metres)
v
]
S

at ITC Bhadrachalam

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

W 5-Year Average M 102-Year Average

Storm Water Management

f

Storm water R WIS
Month runoff in harvestedrgm Total
months (13) rooftops in (m3)
months(m3)
Jan 259 145 404
Feb 591 330 921
Mar 1,305 728 2,034
Apr 932 520 1,452
May 2,310 1,289 3,599
Jun 6,554 3,658 10,212
Jul 14,170 7,908 22,078
Aug 13,976 7,800 21,776
Sep 9,320 5,201 14,521
Oct 3,750 2,093 5,843
Nov 1,227 685 1,912
Dec 395 221 616
Total 54,790 30,577 85,367

16,000

Rooftop Rainwater Potential at ITC
Bhadrachalam

14,000
12,000

10,000

8,000
6,000 -
4,000 +
2,000

Jen keb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec

B 5-Year Average W 102-Year Average

G Storm Water Management &

Climate Change Adaptation

GRIHA

Alntent: Reductiomf hardpavingon siteto reduce
runoff,increasanfiltratiorand reduceUrbanHeat
Islandeffect

Alntent: Ensurethatthe entirerainwaterfallingon
thesiteis rechargethroughadequateneasures

AAdaptationMeasure: Preparefor urbanimpact
droughtandwatershortageiy extensiveainwater
harvesting




Methods & Procedures Water

Storm Water Management
PERVIOUS SURFACES

Increasgroundvatemrechargdy maximizingerviousurfaces Vegetated Swales
Alternateptiondo traditionadtreet& parkingareapavingsystems direct and collect storm water.
Planting | External Parking with Shading ) Road ) Swale Lo Building [ Planting | Parking Percolaﬂon Pl ts

harvest incident rain & reinforce passive drainage

Permeable Surfaces
maximized to allow infiltration and recharge.

Grading of Land
manage water and control erosion
Typical cross section of road and parking area Use of wheel stop to increase strips of parking space

- ! 2500 mm !

E Water flow Wter flow

&

2 — Gravel filing

§ 20 mm
Indigenous grasses fo be planted Pl (S Aggregates
dlong the slopes of the swale

[~ 40 mm

g ol :
Side slope 1V:3H TRIRT LTI LTI LT LTS i
Stone aggregate/ boulders 100-200

g mm size along the bed of the swale & s
3 Stone wedges 80-100 mm sze fo be I
laid on the lower part of the swale
bed § Large boulders
———— Width of swale varies as per design ———
Longitudinal
Cross section of a recharge pit

The width of the detention pond varies as per the
volume calculated

SWALES & DETENTION PONDS

Stormwaterrunofffrom swalesis collectedn shallowDetentiorPonds, N : : $7 S8 ke
allowinggroundvaterrecharge ; . - Compacted earth




Methods & Procedures Road Section

STREET LIGHT POLE

BUFFER PLANTING

SHADING THE
DRIVEWAY

E E

BUILDING LINE

CONCRETE/ASPHALT

WBM

COMPACTED EARTH
STREET LUGHT CABLE
DIRECTLY BURIED

SEWER MANHOLE
15000

TERRACOTTA PAVING
(2.25 M WIDE)
CONCRETE/ASPHALT
DRIVEWAY(4.5 M WIDE)
- TERRACOTTA PAVING
(1.25 M WIDE)
SWALE(2 TO 3M WIDE)
EDGE PLANTING
BUFFER PLANTING SHADED PEDESTRIAN
'SHADING THE DRIVEWAY WALKWAY(3M WIDE )
CYCLE TRACK SHADED PEDESTRIAN
SITE BOUNDARY
WATER SUPPLY
LINE (DOMESTIC)

Section 01: High Traffic Loop Roads (Concrete Roads) with swale

LANDSCAPING WATER
SUPPLY LINE (MAIN LINE)
FIRE HYDRANT

RING MAIN 1500

300M WIDE KERB WITH WATER
PIPE AND ELECTRICAL CABLES
MOUNTED ON IT

HT CABLE DIRECTLY BURIED
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Vetheds & Procedures-Mobility

1
1
_________ 1 -
I T e PR e fais e e 'r
1 5 1 . I
1 : 1 - I
: = : an W 1
1 H 1 = H :
1 emssEEsEEEEEEE sawwn e by Sesswssguannnnn
1 H 1 . . 1
i . 1 LT I
----------- 1 - 1 H !
1 . 1 = 1
1 3 I . !
b o e o B o o s - . ———— - | P e S— —L

SITE CIRCULATION PLAN

Integration of tandscape Elements
Streetscape designed to facilitate pedestrian movement

=
.
.
L

Plan showing the treatment of circulation highlighting the

Integrated planting and swale along the ramp edge
pedestrian entrance to the building.

Viewof landscape courtformed alongthe circulation Viewof pergolaspace todefine the entrance.

T _

——————————————— 1 ST —— — - - - - - .
: s : B G
: bixnrnnsasd | : | ; ]
----F---: : : *------:---1' :IIII‘E E :--lf-: :
| A - i NES ! AEF .
. :--_-..-L_I : ananapEEEEd PECEERY EEEEEE S :..---..T
: i . . ! . :
t : : E : ----:i‘ : ----:-' :
¥ - 1 - 1 2 1 : -
. H 1 = 1 = 1
S ¥ A —— it = e R B =S TR TR
----- reripheral Loop Vehicular Road N
. W25
-------- Internal Pedestrian Walkways / Emergency Read
A Internatirivewaysreclassifiechs HighTrafficandLowTrafficRoads
A Internagreercourtsarepedestriaonlyzones
A Blockdinkedthrougtinternapedestrianetwork
L | Mobility
ROAD WIDTH CALCULATION o
s [oownemien Aintent : Developa hierarchicaroad
MANAGERS 573 329 network
TOTAL PCU
avPeaktour | 902 PCU Alntent: Followroadclassificationand
EMPLOVEES | 388 151 design standardsfor urban roads -
JJotaLpcu s30 PCU IndiarRoad<Congres$IRC)codes
WITHOUT KERB OF M WIOTH. Alntent : Promote safety, efficiency,
HOWEVER, AS PER GO 168, MIN ROAD communityliving, environmentaand
WIDTH IN GROUP DEVELOPMENTS IS 9M . . . .
TOTAL ROAD WIDTH —om aesthetigjualityandcycling& walking
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Vethods & Procedures Social Well Being

™l
Tpt™m &= L.

EXISTING COLONY CLUSTER PROPOSED BLOCK CLUSTER

20 HOUSES ALONG A STREET 2 CORES OF 10 UNITS AT EVERY FLOOR, CONNECTED THROUGH BRIDGES

» —J. i .
Image : View of Existing Colony Image : View of Proposed Development

Create equitgnd social well being
Recreatesimilarsocialfabricsandenhancinghesenseof identityamongusers



Vethods & Procedures Social Well Being

Highway

‘IIII‘I.IIII.IIIIIIIIIII."

I~

: i \‘.7\ @ &

Typical section showing extension of road to

create a hawker’s zone with semi-permanent inthe hawker’s zone.
shaded space for shops.

View of semi-permanent shaded structure

Promote social cohesion and harmony

Intermediateublicroadthrougtsite,connectsheadjacentillageto theHighway
Porousstreetedgewithcommerciactivities
Dedicatettawkerzone

CommunitidallandPlayareasabuttingheroad

|

M Social Wetbeing

Alntent: Measureso beundertakeaon siteandwithinsitedesign
to bringin equityandsocialwellbeing

Alntent: Createublicandrecreationdhcilitieshathelpbuildan
egalitariasociety

Alntent: Providéhousingdor all sectionsof society

Alntent: Roomforinformamarketikevegetablgendors




Social Well Being

THREAD & BEAD ' : |



Social Well Being

KEY PLAN | A o

nm
R

Easeof connectiomeducedlependencgnverticatransportatioor mechanicaheansof transportation
Landscapdesignedo emphasizblockentrancendretaingreerconnecto highedevels



Social Well Being

KEY PLAN | 11| L]

Alternating landscaped terraces act communitpbtepaces
Create varied experiences and promote social interactions and community activities



Social Well Being

KEY PLAN ] ]

Extendinthestreetscapbeyondhegroundolaneto highetevelsof building
Bringinghestreetcharacteintothebuilding




Social Well Being

Corridors extend as Transitional sgaagrmssage from the public realm to private.
Allow for personalisation, bringing quality and identity to spaces.
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Locally Available Materials

*100% of the building blocks shall have at least 40% fly ash (by volume).

*Minimum 30% of OPC, used for masonry and plaster mortar, shall be replaced by fly ash.

Fly Ash Bricks

To be produced locally.
Fly Ash to be sourced from the adjacent paper mill
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Viethods & Procedures Solid Waste Management

FARE WATER
TANK

ROOF
SLAB

=

VENT WITH BIRD NETTING

ISOLATION GATE VALVE

EXHAUST

T

1/2'BIB COCK

N

EXHAUST
CONTROL
PANEL

14
Yo" FIRE A HORIZON

0R]
SPRINKLER CARRALE
chiTe
d
DOOR
FRAME
DIA} OF
4 CHUTE
1" DOWN
COMMER

SN

Garbage Chutes

NSRRI
PES D) s

g

AUTO CLOSING
INTAKE HOPPER

_PVCPIPE
L~ SCHEDULE.40

FLAT
STRUCTURAL
| BRACKET

PIECE

B
INTERMEDIATE —_ | O\\J .
T —

BOTTOM PIVOTED

Fire protection system

Cleaning system

L TYPE
BRACKET

ANCHOR
FASTENER

DISCHARGE
END FIRE
DOOR

~— GARBAGE TROLLEY

(MAX. TEMP. RISE
121°C IN 30MIN.)

Collection system

GULLY TRAP

Collection system

Drainage system

M Solid Waste Management

Alntent : Ensurethat organicwaste and recyclablesnust be
collectecandstoredseparatelin multicolouredccontainers/bins
atbothdecentralizeghdcentralizetével

Alntent : Ensurea facility/systemfor effectiveand efficient
managemermtf waste

Alntent: Arrangement®r secondaryollectiorand communal
storagefor recyclableshouldbe madeto be takenup on a
frequenbasis




Sewage Waste Management

=

 Settler Tank$lll Vortex Ponds

Pre-treatment First-treatment Second-treatment Third-treatment Post-treatment

Settler > Baffled Tank Anaerobic Filter * Planted Gravel Polishing Ponds

i1 5 3
Vortex Treat ) FOOT PRINT REDUCTION
ortex lIreatmen From ~1m2/user
To ~0.15m2/user

Elimination of odours and colours

Natural self purification process

Low energy consumption (1 to 3Hp)

Reduced footprint

No chemicals or additives required

Scalability for different types and quantities of waste water
Easy maintenance and operation

Aesthetic integration within landscape

Low running cost

) ] ) ) » : A S Gy Citadyne vor‘t_ek, 10 m37‘
Study and Analysis providedAwrovilleCentre for Scientific Research : . Batieeoiciitient
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Summary

Sustainable Site

16.5%

GREEN COVER PER CAPITA

Water Management

62.8%

REDUCTION FROM BASELINE

Social Wellbeing

EQUITY

SOCIAL CONNEL

Mobility

OdcRg

400M RADIUS

PASSIVE
RIGHT

Waste Management

vortex
de-wats
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b I n the coming decades, the surv
our ecological literacy - our ability to understand the basic

princi ples of ecol ogy and o

(Fritjof Capra u Founder - Centre for Ecolitracy, Berkeley, California)

THANK YOU

Central Projects Organization @g .
A‘m§ ITC Limited SPACE MATRIX Presented : 11 -Dec -2012

1TC



