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Introduction

geosphere4d

- set up in January 2012

- UK based, south coast

- Why 4d?
Time dimension

-    Provision of laser scanning & associated services

- Experience in a wide range of market sectors and applications

• Architectural
• Heritage
• Engineering
• Deformation monitoring
• Geotechnical



Project area

Liverpool waste water treatment works

- Inlet & processing buildings

Liverpool
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Project area

Main inlet chamber 
room

- Containing 2 main inlet chambers 
(confined spaces)

- 20m deep with linking tunnels



Project area

Processing launder room

- Ground and first floor level

- Extensive pipework, girder work and machinery



Project area

Grit room

- Ground and first floor level

- Extensive pipework, girder work and machinery

- Cramped working conditions at ground level



Project area

Screens room

Ventilation room



Project area

Pump Station

- Large building

- Three levels plus cable & pipe galleries

- Extensive pipework and machinery at lower 
level



Project area

Interconnecting pipe and 
cable galleries



Survey Requirements

- Installation and observation of primary, secondary and tertiary 
control network

- 3D CAD models of survey areas, to include pipework, cable runs, 
building extents and machinery

- Survey reports

- ‘Methodology for data capture to be recommended by consultant’

- Consideration given to site constraints and health & safety 
implications

- Critical delivery path



Site constraints and Health & Safety

- Waste water treatment works processing
‘dirty water and effluent’

- Water and airborne pollutants
& bacteria

- Dust & dirt

- Machinery noise

- Confined spaces 

- Cramped and small work spaces

- Low light levels

- Complex pipework, girder work 
& machinery



Site constraint & Health & Safety considerations

- Use of full PPE for site personnel (overalls, gloves, safety glasses, 
hard hat, face mask)

- Hygiene procedures for site personnel and equipment

- Staff welfare considerations – weight and size of equipment in 
cramped spaces

- Rapid, non-contact survey method

- Potential wireless operation

- Cramped and small work spaces



Data Capture Methodology

- Use of laser scanning
• Faro Focus for all internal areas
• Riegl VZ400 for Pump station internal extents and building 

exteriors

- ‘Methodical approach’
• Install and observe primary and secondary control
• Site divided into ‘manageable’ areas
• ‘Week on/Week off’ workflow



Data Capture Methodology

- Focus scanner
• Levelled tripod setups
• Tribrach only for cramped areas
• Large and standard targeted spheres
(ATS Scan Reference System)

• Spheres co-ordinated wherever possible
• Build up control network with redundancy

- Riegl scanner
• Setup over known survey stations



Survey Methodology



Survey Methodology

- Utilised up to 10 
tripod setups

- 2 large spheres

- 3 standard spheres

- Checkerboard targets

- ‘Efficient workflow’



Data Processing

- Areas initially registered locally

- Registered to reference co-ordinates

- Typically sub-millimetre to 3mm registration results

- Exported coloured image files (report + modelling)

- Webshare (deliverable + modelling)

- Create Pointools POD files for each fls file

- Rhino and Pointools 4Rhino used for modelling



Example Areas
- Main inlet chamber building



Example Areas
- Main inlet chamber building

• Inlet chambers
• Confined space entry
• Drained & cleaned for survey



Example Areas
- Main inlet chamber building



Example Areas
- Main inlet chamber building



Example Areas

- Grit room
• Cramped working conditions
• Dust, dirt and airborne bacteria
• Complex pipework



Example Areas

- Grit room



Example Areas
- Grit room



Deliverables

- 3D CAD models

- Webshare (added value)

- Survey report (geosphere4d tasked with developing laser scanning 
reporting format)

- To include quality management review, checking and traceability



End user requirements

- 3D CAD models sent to a model building company who will construct 
a 1/7th scale plastic/perspex model of the works

- Used for hydraulic testing of the ‘as built’ design of the works, to 
provide for design improvements

- Webshare (added value deliverable)

• condition record
• virtual site tour
• site induction 



Conclusions

- Laser scanning provided most efficient method of data capture 
whilst providing health and safety benefits for the particular working 
environment

- H&S benefits
• Speed of data capture
• Scanner size and weight
• Remote operation
• Non contact measurement
• Operation in low light environment
• Comprehensive 3D data coverage

- Efficient workflow with 10 tripod setups

- Consistent, accurate registration results
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