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GEOSPATIAL TECHNOLOGY

ENRICH THE DECISION MAKING PROCESS
BY PROVIDING THE KNOWLEDGE OF

“WHERE”

THUS, PROVIDING AN UNSCRAMBLED VIEW
OF THE EARTH, ITS SYSTEMS & PROCESSES
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GEOSPATIAL TECHNOLOGY

HOLDS EVEN GREATER RELEVANCE IN

B WHERE SITE-SPECIFIC

" G ;L,,ﬂk.fﬁj#F INFORMATION IS
£ ’ o/ THE CRITICAL
-5 BACKBONE FOR

SUCCESSFUL

EXECUTION
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A technology / system thtitatdmef@faracy
across ttiee Project LiieeC ycle

CONCEPT PLA?>ASTER PLAN
From
site planning to

ENGINEERING aSbUIItS’

& MANAGEMENT pesieNs  SEOQINFORMATICS

W

& PLANS
allows you to manage

and integrate
CONSTRUCTION .
MANAGEMENT disparate data types.
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A technology / system thtitatdmef@faracy
across ttiee Project LiieeC ycle

With direct data

access,
transformation &
@ @ export capabilities,
ENGINEERING one can easily use &
& MANAGEMENT DESIGNS distribute your data in

& PLANS
many formats

thus serving

g

CONSTRUCTION MULTIPLE USER?L
USER NEEDS.

~
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3-D DESIGN & BIM : The value chain.

Integration with
Reporting &

Finance

Construction
Planning &
Monitoring

Rendering &
Visualization
(Walk-through,; 360° Turn-

table)
Site
selection

Volumetrics
&
Estimations
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ROAD BLOCKS

Jser ignorance..........
e User resistance.......
e User Iindifference

(intuitive / threat perception)

e Costfear........?77
IS STRONGEST IN
CONSTRUCTION INDUSTY I

And finally.....

Has this technology tried to reach out to the
Construction industry and demonstrate the benefits?

’
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CASE STUDY 1: KHED CITY
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KHED CITY is one of
India’s largest integrated
development projects
spread over 4500 hectares
in northern Pune District.

KHED CITY is being
developed by Khed
Economic Infrastructure
Pvt. Ltd. (KEIPL), a
Kalyani Group — MIDC
joint venture. The Project,
developed with a core
infrastructure investment
of about Rs. 12,500 crore
(for phase I) is expected
generate 120,000 new
employment
opportunities, host an
integrated township with a
population of more than

10 million. pu
<
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CASE STUDY 1: KHED CITY

The importance of geospatial technology
was appreciated from the time of site-
selection and all ‘best-practices’ were
deployed (/rom surveys though facilities &
town-planning) from Day 1.

#‘“
Propzed ininlAirzn

7o e Eressay_ g CHAKAN
f JNPT Port

Mg e (R

~_

Prepased intnd g
Convention Cent

One of the first lessons
In this was that the
entire Geospatial team
had to learn the
language of town-
planners, construction
industry and
contractors!!

’
Copyright © 2013 Kalyani GROUP. \Q

All rights reserved. All information is strictly confidential.

KALYANI




CASE STUDY 1: KHED CITY




CASE STUDY 1: KHED CITY




KHED CITY: Plot-wise grading plans
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KHED CITY : Spine Road in Phase |

DEM FROM CONTOURS . SATELLITE IMAGE

7Om —
B0 m
50

SIDE ELEVATION VIEW = SIDE ELEVATION VIEW




KHED CITY : Spine Road in Phase |

LAYOUT PLAN

-




KHED CITY : Spine

Tools used:
AUTODESK IDS

BENTLEY ROAD MX

PRIMAVERA
SAP
TRIMBLE ETS

+ MS PROJECTS / OFFICE

Chainage

oft S
ithiminols Conérefe’
BC),

pense gituminous
Macadam (DBM)
Bituminous
IConcrete (BC)

Pense Bituminous
acadam (DBM)

/et Mix Macadam
WMM)

Granular Sub Base
GSB)

iignment Re-veri

Excavation /
Embankment

Pipe Laying

Ppproval of
Plignment from
EIPL

Iiignment Marking

Location of CD Work

ch.1100

Drawing A

118,049

Road In

Phase |
LAYOUT PLAN

®n

®n

| Revise alignment approved by KEIPL on dt12.12.12
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Monthly Status Report for Construction — Sept. 2011

4 A Earth Work — One Side

4B Earth Work - Balance Side

5 Sub-Base / Base Course

Bituminous Work

26-Jul-11
01-Sep-11
15-Sep-11

i 1

31-Aug-11
25-Sep-11
25-Nov-11

e 1

Earth work — LHS 3.1 Km Completed
Earth work — RHS 2.1 Km Completed

GSB - LHS 2.5 Km Completed
GSB - RHS 2.1 Km Completed

7 Widening of Pipe Culvert - 7 Nos.

8 Drainage & Protection Work

9 Road Furniture

14-Jul-11

02-Sep-11

16-Nov-11

25-Oct-11

07-Dec-11

09-Jan-12

6 Culvert Pipe Culvert Completed.
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CASE STUDY 2: MUNDRA

BFL — ALSTOM JV is setting
up a manufacturing plant for
Power Plant Equipment at a
120 acres plot in Mundra
SEZ, Gujarat.

Plant and equipment of the
unit would be sensitive to
temperature, humidity and
salinity conditions and hence
appropriate protective
measures required.

Amongst other critical
requirements, a strut-
mounted crane with a
capacity of 5000 Tons had to
be installed within the plant.

Foundation and design
requirements were designed
on this basis.

<
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ENVIRONMENTAL FACTORS:
WIND

" E
..Plot

. Location
J'}tr""i".tm s

-Lecatlon of :
Thermal Power: Plants

Location of S
Coal Handlin-

West Port




ENVIRONMENTAL FACTORS:
SALINITY INCURSIONS

i v Plot
J»  Location/

B iy stabilised dune
. J - l = rivck | |
N v

Frontal dune ﬂ
Frontal dune
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GEOTECHNICAL INVESTIGATIONS:

TEST DRILLING : 12 initial bore-holes for sampling (45 m depth each)
+ 7 subsequent ‘foundation specific’ bore-holes (up to 78 m depth).

PLATE-LOAD TESTING : 2 Dynamic loading tests up to 300 T point load

RESISTIVITY SOUNDING: 2 mutually perpendicular soundings for
validation of the drilling results and extrapolation of the same.

West Distance in m (Typ.) britersaction East

point

§ § 5 8 8 8 ° 8 8 B %
_
E - W Profile
Legend Reslstlvity Value Range
0to5Q-m
Intersaction s Eenann -

by ~ "
» - ) B

&

No sol-id rock encuntered up to depth of 75 m BGL

A
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STRUCTURAL DESIGN:

BASIC PARAMETER:

Land grading (including fill of up to 7 m thickness) to remain
above HFL. All roads / drains / etc have to have reinforced
lining to ensure structural stability.

All structural foundations had to be located on “Piles”. A total
of 2400 piles (max depth =28 m, 600 mm / 750 mm dia).

All ground level plinths will rest on RCC slabs that in turn rest
on Pre-cast pile-caps (9m x 9 m).

ERECTION PLAN:

All superstructures to be PEB structures (to ensure speed of
erection = 24 months to commissioning)

THE CHALLENGE : PRECISION IN POSITIONING

In land fill and grading & from individual pile locations upwards.

Copyright © 2013 Kalyani GROUP.
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LAND GRADING

SATELLITE IMAGERY OF THE PLOT DEM Generated from topographic
when acquired contours

e G i)

ACCURATE
COMPUTATION
AND
EXECUTION
MONITORING
OF LAND
GRADING AND

ctaring;Plan

SATELLITE IMAGERY APRIL, 2011 DEM Generated after grading and FILLING
After land grading & filling filling of plot
I YIELDED A

SAVING OF
> Rs. 3.0 Million
in cost of filling

material alone
(est Rs. 54 M.

) i i
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LAND GRADING

ACCURATE
COMPUTATION
AND
EXECUTION
MONITORING
OF LAND
GRADING AND
FILLING
YIELDED A
SAVING OF

> Rs. 3.0 Million
in cost of filling
material alone
(est Rs. 42 M.

""'.‘l

On-site: TRIMBLE S3 for live data
Back-end: AUTODESK 3D Civil.
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PLOT PLAN & BUILDING DESIGNS :

BASIC LAYOUT

i

Wi

2D / TURN-TABLE RENDERING

3D ELEVATIONS

: : o
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S VB BLDG LOCAL COORDINATES

B - =
+ |
. _ - . P sn e = . | e o ety
3D MODEL & BOQ : |
For both the subsurface s & pile caps == || ||
as well as the superstructures. mE |'
The basic superstructure consists of - | | !'
pre-erected / pre-constructed o li |
columns, struts and walls for the = P E
entire plant, including the crane- BRI EEEE T AR
trolleys.
~
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BUILDING ERECTION

- Work
,;;\ Y started in
s\! N Sept, 2011
i‘ "4\ with the
L - T .

*' ; ‘ = fII’_S'[_pI|eT
N M drilling rig
e | installed.

!
\
i

- !Zi

] PN
o~

g Scaling up
to an
average of
20 piles
per day

(note each pile
takes a total of
72 hours from
start to finish.)

<>
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BUILDING ERECTION

Tolerance of positional error was +/- 32 mm

Copyright © 2013 Kalyani GROUP.
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At peak
time, 39
piles were
laid In
parallel on
a single
day!

* 1600 piles

(including
test-piles)
completed
In 100 days

~
<




BUILDING ERECTION
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Managing the
drilling slurry
was a major
operational
challenge as
well as an
environmental
issue




BUILDING ERECTION
I

N

Clusters of
9/6/4
piles were
clubbed
under
single

pile -caps.

Bolts
erected at
centres of
each
pile-cap

Tolerance of positional error for Pile-cap centre was +/- 20 mm
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BUILDING ERECTION

Bolts
ready for
erection
153 days
from 1 St

| drilled pile.

JV-B
building
occupying
an area of
I 610 m X
320 m

Q)
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BUILDING ERECTION

Day 154 from first
drill.

All
super-structure
elements are
pre-fabricated
outside the site.

Bolt positions had
to match
PRECISELY;

For each column
and each beam!!!

<>
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BUILDING ERECTION

Day 180.

BEFORE
THE FIRST
HEAVY
RAINS of
20121

Tolerance of positional error for BOLTS was +/- 10 mm

) i ’
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BUILDING ERECTION : FIRST TIME RIGHT

rried out using
]

UNE (HQ) for processing.

Available live on web-enabled communicators to all stake-holders.
Integrated with billing and MIS within 24 hours of validation.

’
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Success enablers :

Key functional aspects that were introduced in the system
(after extensive consultations with the stake-holders):

« Same data delivered to users (mgmt, accounts, billing,
site engineers, contractors, etc) in formats understood
by them.

» Live updates enabled.

e Central data repository and processing enabled
accuracy, interoperability and integrity.

Worked as Game changers, making the system a

MISSION CRITICAL DECISION SUPPORT SYSTEM

Copyrigh
All rights




WAY AHEAD .......

v INFORM

v DEMONSTRATE
v, COOPERATE
i SHNEREISE

v' STANDARDISE

Y INTEGRATE
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THANK YOU
FOR YOUR ATTENTION




