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Digital technologies provide answers to some key industry challenges 
surrounding complexity, labor, productivity, sustainability and profitability

Why Digital Construction?

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



Challenges in Construction

• Survey Data Acceptance across 
the lifecycle of Project-
Preliminary survey & Detailed 
Survey

• Survey Data Integrity Issues
• Design facing challenges with 

accuracy of data
• Using Design data in the field with 

confidence
• Using data while construction
• Updating Desgin based on changes 

in the field

• Quality Challenges with 
Machines at construction 
site

• Productivity challenges
• Update of design after 

actual construction
• Safety of resources on the 

field
• Positioning data integrity 

No Common Data Environment

• Effective Resource planning
• Scheduling
• Resource management, 
• Rising cost, 
• Maintenance and operations, 

Unreliable Predictive indicators

Survey & 
Design Construction

O&M

• Federated Sites
• Remote Sites



Trimble Business Center Trimble Access

Connecting the field-office-
stakeholders

Data Transfer Trimble Connect® Data Transfer

Field & design data

Stakeholder

Design / 
Backoffice Team

Survey Field 
crew
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Send design from the office to the field 



6

Download design data to Trimble Access



7

Open an IFC model in TA from Connect



Common data environment
to streamline data sharing, 
collaboration and decision 

making

Digital Construction

Digital to PhysicalPhysical to Digital

Consistent model use 
supporting field stakeout, 
inspection, analysis with 
connection back to the 

constructible model

Collaboration and 
Connectivity

Digitization of Existing 
Conditions through a use of 

rich survey data.
Efficient feasibility planning, 

conceptual and detailed design

Integrated Vertical Workflows



Physical to Digital

● High speed data capture increasing productivity 
without compromising on accuracy or quality

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

● Reducing traffic management costs and 
increasing field crew safety 

● Efficient and traceable results that deliver 
confidence you can trust

● Interoperability with CAD and 
GIS systems for additional data use

Existing condition data for feasibility and design

Feasibility 
and Design

Field Crew

Design / Build
Contractors

Trimble Connect

Survey Manager, 
Data Manager, 

Office Technician



Digital to Physical

As-built inspection

● Verify construction conformance and enable 
direct action (e.g. additional shotcrete)

● Direct comparison of design, or prior scans, to 
standards-based designs (IFC, DXF, LandXML,...) 

● 3D design visualization (incl. AR) increases 
project understanding and productivity 

● Inspection workflows 
integrated with the role of
office technicians 

(i.e. TBC, TRW)

Streamlining design to field workflows
Build and 
Operate

Field Crew

Design / Build
Contractors

Trimble Connect

Survey Manager, 
Data Manager, 

Office Technician



Technology Evolution – Snapshot of 
Today



SUPERIMPOSED MODELLING

Pier misplaced on existing 
road

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

4.5 m



geospatial.trimble.com

Automatic Classification
● Buildings
● Ground
● High/Medium Vegetation
● Poles and signs
● Power lines
● Dividers
● Steps



geospatial.trimble.com

Feature Extraction

Line Features
● Overhead Line
● Curb and Gutter 
● Lane Lines

Point Features
● Tree
● Pole
● Sign
● Manholes
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Create heatmap in the field by comparing scan & model
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Processing field data in office to produce report



Real Time Monitoring of Geotechnical / Geodetic &
Vibration sensors 

Experience of Tapi Bridge, Surat Gujarat



What is Monitoring & Areas of measurement 

Monitoring is the process of taking

Measurements onto a Structure, over Time,

to detect changes in its size, shape or

behaviour, to compare those changes to

reference values, and to raise an alarm if the

measured change exceeds the permissible

change.

 Stress Sensor: Vibrating Wire strain 
Gauge.

 EM Sensors & Strand meters

 Extensometer - Displacement

 Crack & Convergence monitoring

 Strong Motion Accelerographs – Blast 
vibrations 

 Seismographs – Seismic 
Measurements 

 Weather Data –Rainfall/Wind/Humidity/ 
Temperature 

 GPS system

 Automatic Total Stations

 Long Term Online Monitoring Software 
& applications using GSM/GPRS 
Technology.

The instrumentation system can be set up in

accordance with the needs of monitored structure.



Geodetic Monitoring – S7 Trimble Automatic Total Station for Deflection & relative movements 

PROPER TOTAL STATION
HOUSING



TOTAL STATION VIEW 

Geodetic Monitoring – S7 Trimble Automatic Total Station for Deflection & relative movements 



Control Room

Confidential to Recordtek



Control Room

TRAFFIC & BRIDGE CCTV VIEWS 

REAL TIME MONITORING 

REAL TIME MONITORING SOFTWARE
DASHBOARD 



T4D Online Monitoring Software 

SENSOR
INFORMATION



T4D Custom View – Vibrating Wire Strain gauge  



Automatic Total Station

AUTOMATIC TOTAL STATION



Custom View – Targets location for Automatic Total Station
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Connected Construction:

Data driven Digital Construction



Transforming the construction industry again!

Data Driven Digital ConstructionConventional Construction

Optimize & Automate Process

FROM TO 

• Elimination of Stakes & Strings, 
• Eliminate human safety hazards
• Eliminate daylight constraint



SINGLE DIGITAL MODEL FOR ALL



3D Machine Control Technology on Grading 
Machine

● Accurate to Tolerance
● Easy execution of complex design

100%+ 
FASTER



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

▪ With same speed, quality and 
ease

▪ No manual guidance required

Night Operation:  With high speed and high quality
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3D Technology on Compaction and Paving

Assured QUALITY
• Ensures right number of passes
• Avoid over or under compaction
• Realtime Compaction map and measurable records

20%
SAVINGS

3D Paving 
• Ensures smoothness and rideability
• Eliminate time consuming manual setup and human 

errors
• Faster paving with better product





Productivity Comparison and cost analysis

INR 14.55/ m3Savings =  INR 14.55/ m3

51.96 % Percentage of saving in M3 grading  51.96 % 

Trimble Grade Control 
Method

Conventional 
Method Cost Components 

200107Average Productivity Volume / Hour - (in M3) 

313Trimble Grade Control System-Approx. ( Cost /hr)

10421042Grader-Hire Charges  (Cost /hr)
11Time in hrs

292625Labor Charges  (Cost /hr)

1114Diesel consumed in liters
10451330Diesel cost (with rate of INR95/Litre)
26912997Total Cost for Fine grading  (Cost /hr)

₹ 13.45₹ 28.01Total Cost for Fine grading/M3



Saving through Machine control 
across stages

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

Owner

Contractor
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Trimble Geospatial  

High Precision
Mixed Reality

Ruggedized & Specialized
Handhelds, Controllers, & Tablets

GNSS Positioning
Services

TRMBLETRMBLE

Mobile Mapping

Survey  & Mapping
GNSS Systems

High Precision Optical
Positioning & Reality Capture

Mobile & Cloud  
“Asset First” Software



For Queries:
Amit_Saxena@trimble.com

Thank You


