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Why Digital Construction?

Digital technologies provide answers to some key industry challenges
surrounding complexity, labor, productivity, sustainability and profitability
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Complexity
Complex projects;
fragmented workflows
& supply chain

gs%  63%

Projects
exceed budget

Projects
have
quality
issues

92% 40%

Projects
exceed schedule

Sources: McKinsey, Dodge Analytics, US Chamber of Commerce Commercial Construction Index, Construction Financial Management Association, IBISWorld, Byggeindustrien Norway. ‘Projects’ refers to construction projects.

of jobsite work
unproductive

People
I

Skilled labor is a
top priority

90% 30%
Face Talérit Decrease in Workers
Shortages Less than 24 Years
old

Productivity: Measure of output vs. resources
employed
(People, Processes, Technology)

Manufacturing

PRODUCTIVITY

Conétruction

Profit Fade
Maintaining profitabilty

4-5%
Average project
margins

Top reasons construction
firms invest in new
technology

To improve
efficiencies

The Norwegian Public Roads
Administration and Skanska are
opening a new E16 six months
ahead of schedule

Published 08.12.2021 08:29

The Norwegian Public Roads Administration and Skanska are speeding up the opening
of the new E16 in Jevnaker by six months.
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Collaboration and

Physical to Digital igi i . .
y g Digital to Physical Connectivity
Digitization of Existing Consistent model use N T
Conditions through a use of supporting field stakeout, [" Trimble Connect
rich survey data. inspection, analysis with Common data environment
Efficient feasibility planning, connection back to the to streamline data sharing,
conceptual and detailed design constructible model collaboration and decision

making

Integrated Vertical Workflows
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Update project status to

help track progress

Store completion status per
construction object, based on
field data / deliverables report

Plan work ahead
Construction activities
and field survey tasks

Share deliverables digitally Send from office to field

& Win more business e Prepare and send design
Stay “at the table” and continue

T ri m b I e e data from the office to the
creating value by providing field
additional data and services as
they are required by the client Wo rkfl ow

Collect survey data in
the field
Create preliminary report

Process & prepare
final deliverables

in the office
éfl% o Securely store field

data in the cloud
s
tgz’



Existing condition data for feasibility and design

e High speed data capture increasing productivity i . (3 Trimble Connect
. N . Feasibility |
without compromising on accuracy or quality and Design

Physical to Digital
o g Contractors
. l

e Supporting multiple data types (e.g. images,
survey data, scan data)

e Reducing traffic management costs and I
increasing field crew safety

e Efficient and traceable results that deliver

confidence you can trust

Interoperability with CAD and

GIS systems for additional data use

Survey Manager,
Data Manager,
Office Technician
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Contractors

Digital to Physical .
&

Streamlining design to field workflows l
v Build and
As-built inspection R \‘IOPerate
e Verify construction conformance and enable
direct action (e.g. additional shotcrete) I@ /@

,
-’
-
-

e Direct comparison of design, or prior scans, to Survey Manager,
standards-based designs (IFC, DXF, LandXML,...) AL % < (& )rewoe

e 3D design visualization (incl. AR) increases
project understanding and productivity
e Inspection workflows '
integrated with the role of
office technicians
(i.e. TBC, TRW)
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SUPERIMPOSED MODELLING

Pier misplaced on existing Pier misplaced on ramp Road clearance doesn’t
road meet the requirement



Scan Inspections

e Scan-scan + Scan-model analysis (IFC, TRB,
Meshes and surfaces)
e Reporting deviations/deltas




Automatic Classification

Buildings

Ground

High/Medium Vegetation
Poles and signs

Power lines

Dividers

Steps

eospatial t




Feature Extraction

Line Features

Overhead Line

Curb and Gutter
Lane Lines

Point Features

Tree

Pole

Sign
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Feature Extraction
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Connecting the field-office-
stakeholders

Stakeholder

Data Transfer @ @ Data Transfer
+ ]

Trimble Connect®

b - I

hal A\ .i
Trimble Business Center , : f Trimble Access
Field & design data
N
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=  Projects '* el South Devon TED
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Layer manager

Point files | Map files | Scans | Inspections »

Scan Station
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©Trimble

Connected Construction:

Data driven Digital Construction



Transforming the construction industry again!

FROM TO
Conventional Construction Data Driven Digital Construction
ﬂ >

Optimize & Automate Process

Elimination of Stakes & Strings,
® + Eliminate human safety hazards
« Eliminate daylight constraint




SINGLE DIGITAL MODEL FORALL
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3D Machine Control Technology on Grading
Machine

1 OO%+ e Accurate to Tolerance

e Easy execution of complex design
FASTER



Night Operation: With high speed and high quality

= Machine Control allows 24x7
operation (day or night)

=  With same speed, quality and
ease

= No manual guidance required

27



3D Technology on Compaction and Paving

20%

Ll SAVINGS

Assured QUALITY 3D Paving
*  Ensures right number of passes * Ensures smoothness and rideability
* Avoid over or under compaction * Eliminate time consuming manual setup and human
* Realtime Compaction map and measurable records errors

* Faster paving with better product



Grader Systems

Increase Productlon > 100 % +

1 \ ﬂi

Diesel Savings
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Productivity Comparison and cost analysis

oG CoIEERS Conventional Trimble Grade Control
Method Method
Average Productivity Volume / Hour - (in M°) 107 200
Trimble Grade Control System-Approx. ( Cost /hr) 313
Grader-Hire Charges (Cost /hr) 1042 1042
Time in hrs 1 1
Labor Charges (Cost /hr) 625 292
Diesel consumed in liters 14 11
Diesel cost (with rate of INR95/Litre) 1330 1045
Total Cost for Fine grading (Cost /hr) 2997 2691
Total Cost for Fine grading/M? 328.01 313.45

Savings = INR 14.55/ m?

 Percentage of saving in M? grading 51.96 % |




Saving through Machine control
across stages

PRODUCTION
[ INCREASED BY

Earthwork Dozing Compaction Grading
Paving



Faster and on-time execution

Reduced Project Cost

Collaborative Execution of Design

Higher Quality - smoothness, rideability, compaction
Digital records for Audit, future planning and expansion

Faster production with high accuracy — Early completion
Lower Cost of production

Day/Night all weather operation, higher utilization of
machines/assets, higher ROI

Less rework — First time right
Less wastage



GNSS Positioning
Services
& Trimble. . :
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Survey & Mapping S Ruggedized & Spedalized
GNSS Systems = el Handhelds, Controllers, & Tablets

_ TRMBLE



Thank You

For Queries:
Amit_Saxena@trimble.com



