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[bookmark: _Toc216884943]Introduction

Digital surveying technologies are increasingly used within the construction and the built environment industry. One of the most important pieces of technologies used is the 3D laser scanner which allows the surveyor to capture extremely accurate data of a building in one of the most efficient ways as it’s extremely fast to do so. This project involves planning, carrying out and analysing a real world laser scanning survey of an existing building.


[bookmark: _Toc216884944]  Purpose of the survey 

The main purpose of this survey was to capture accurate and reliable dimensions and information on the existing building using the laser scanning tool. The survey focused on the internal layout of the building including all the room dimensions, wall positions as well as all the door and window sizes and the floor to ceiling heights.
This type of survey that we completed is commonly used for refurbishment projects, facility management, space planning or producing a well built drawing where in some instances the original plans may be inaccurate or could have just been lost if the building is an old one. Using the laser scanner tool allows us to create a full digital record of the building which can then be measured and analysed at a later stage. 
Another important aim of this survey was educational. It allowed us to have hands on experience with professional surveying equipment and demonstrate how modern digital surveying methods are used in real construction and property environments. This project also highlights the advantages and the limitations of the laser that was used in comparison to traditional measurement methods.


















[bookmark: _Toc216884945]Survey area 

the survey area covers the internal spaces of the Dylan Thomas building. The main focus was the surrounding corridor of the building that looped around so we could have to do multiple different scans as a limitation is that the scanner has to be moved and can only survey what it can see. We surveyed internal walls and partitions, floor area and the ceiling surface, doors and windows and fixed features such as columns.
The survey did not include any of the external works such as the façade or any of the roof area as the focus was to survey the internal measurement and layout.
The required level of detail is appropriate for producing the drawings of the building such as a floor plan as well as sections and elevations. The scanner had to capture all the major surfaces clearly so the accurate measurements can be taken from the can and transferred to the drawing. Decorative detail was not required for thit such as white boards or temporary details such as bins or fire extinguishers were left out of the survey. But all structural and architectural elements must be shown on the drawings. To 
To ensure the laser scans were accurate overlapping the scan was required to help the software align where the previous scan was and reduced the risk of us missing any data.
















[bookmark: _Toc216884946]Site assessment 
A detailed site assessment was carried out before hand where we received a brief on what to do in the task also whilst we were in the lecture hall.



























[bookmark: _Toc216884947]Access and movement
The building had a main entrance that allowed us easy access for the survey equipment. The internal corridor was large enough for us to carry the laser scanner through as well as the tripod between the scans and allowed us to move to its new position. A pre survey walkthrough was conducted so that we all understood the layout of the corridor and to identify the potential obstacles whilst also running through the task again. 
Permission to access the building was already obtained in advance as it is a UWTSD building and the survey was conducted during a quiet time of the day ensuring we didn’t disrupt any of the classes to reduce disruption and less people meant improved safety.























[bookmark: _Toc216884948]Scanning Positions

Careful planning of the scan positions was essential to minimise the number of scans we had to take as well as making it essential for a successful laser scanning survey as the scanner needs a clear line of site to all surfaces and needs to avoid shadowed areas.
The scanner has to be placed either in the centre of the room, near a corner of the room or close to doors and openings for the best line of site. This arrangement ensures that a good overlap is achieved between scans and allows hidden gaps or areas in the hallway that we could have missed to be captured.























[bookmark: _Toc216884949]Lighting conditions
Laser scanners do not rely on light to capture the data so lighting conditions don’t affect the accuracy of the scan too much to some extent. However having appropriate levels of lighting are important for safe cooking whilst we commenced with this survey with the laser scanner.
The Dylan Thomas Building has sufficient lighting for us to be able to take part as well as conduct and complete this survey. No additional lighting equipment was required for this task as the lighting was adequate and the levels of light were appropriate. 
























[bookmark: _Toc216884950]Safety considerations
Safety was a very important risk that was considered during the commencement for this task and during the planning stage. The main safety concern was the risk of tripping or falling over the tripod or any of the other scanning equipment. To reduce this risk the tripod was always placed in visible location, we were constantly supervised at all times whilst completing this survey and equipment was never left unattended.
The survey was conducted indoors so we didn’t have to take weather into account as this was not a factor. All equipment was checked before use to ensure that the laser was in working order and functioning correctly.























[bookmark: _Toc216884951]Risk assessment
 
I will plot a risk assessment below to give the risk and control measures of completing these tasks.
	Risk 
	Likelihood 
	Impact  
	Control measures 

	Trip hazard on the tri pod legs. 
	Medium
	Medium
	Careful placement is important 

	Damage to the equipment 
	low
	high
	Supervision and a stable set up to the equipment prevents anything from falling off 

	Obstruction by furniture 
	Medium
	low
	Adjust the scan position to avoid any furniture or temporary obstruction. Anything movable can also be moved so this isn’t an issue 

	Restricted access to the building 
	low
	Medium
	A pre survey inspection allowed us to walk through and check that all the doors we needed to be open were in fact open.

	Loss of data on the laser 
	low
	high
	The laser transferred the drawing to the iPad straight away so this was not an issue 




[bookmark: _Toc216884952]The risk assessment summary 
Overall the risks associated with this survey were low. By following good surveying techniques and good practise as well as basic health and safety procedures the survey could be carried out safely and effectively.



[bookmark: _Toc216884953]Evidence of the on site survey
We have evidence of having completed the on site survey as we have the laser drawing. This photo of the laser scanned drawing confirms that the survey was correctly done and evidence that this was complete.

[image: A drawing of a floor plan
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[bookmark: _Toc216884954]Survey summary
The laser scanner survey was complete and was successful. The plan was followed closely and was followed correctly and it was followed step by step as was discussed in the lecture hall beforehand. The scanner was set up in the correct location to begin with a scan was taken from the iPad whilst we all stayed out the way ensuring we didn’t effect or mess up the scan and so that the scan got a full coverage of the room. 
The scanner captures a lot of data in a small amount of time taking thousands and thousands of photos. This shows the efficiency of the laser scanner comparing to a older traditional method where the measurements would have taken a lot longer and in a shorter period of time. 
Some minor changes were made during the survey such as moving of the bins if they were obstructing to ensure that the results of the scanner were as accurate as possible. We repositioned the laser to cover all the blind spots and additional scans were taken to make sue nothing had been missed. 
Overall the survey work correctly and ran smoothly and the data quality was suitable for the drawing 



















[bookmark: _Toc216884955]Survey problems 
One if the Maine issue s encountered was obstruction from objects such as bins or any objects that were creating shadows. Another issue were the people and closed doors, a bag of doorstops was taken out with us when we took the laser photos to prop the different door4s open. To ensure we didn’t get in the way of the scans. the scans were all taken remotely from the iPad so we made sure we were all out the way behind a corner before a photo was taken. 
There was limited space in some of the corridors so the tripod legs were adjusted to suite the space so that the laser fitted and positioned to fit safely.
Luckily no technical problems occurred during this task with the scanner and all the date took during the scan was successfully saved.






















[bookmark: _Toc216884956]Scan data 
The scans were later processed and given to us in a paper drawing format. These drawings were given to us to label and to draw ourselves in a pencil and paper format (I have attached above under 10-Evidence of the on site survey)
.
The data that we took was as followed: the overall corridor dimension, the door measurement and window measurement width and height and floor to ceiling height 
The scanned data we took shows all surfaces making it easy to identify measuring points. The laser gave us accurate measurements that are easy to identify.























[bookmark: _Toc216884957]Comparison with traditional measurements
Laser scanning offers several advantages  over traditional   methods such as tape measuring or a handheld laser  distance meter 
[bookmark: _Toc216884958]Efficiency
Laser scanning captures all measurements at once. While set up takes a bit of time sometimes the total time spent scanning the site is significantly less than any traditional method and this works in complex spaces to.
[bookmark: _Toc216884959]Accuracy 
Laser scanning provides high levels of accuracy and reduces human error. Traditional methods rely heavily on the skills of the surveyor and how good there eye is
[bookmark: _Toc216884960]Completeness
With later scanning all the data that we received is stored digitally on the iPad. If any additional measurements are required later then these can be retrieved from the iPad at any point as long as the date has been saved and this is beneficial in that a return to site is not required. Traditional methods often require return visits for any missing information or any miss information if anything is missing or incorrect.
[bookmark: _Toc216884961]Limitations
Laser scanning requires specialist equipment and software and comes at a very high cost. It also takes some getting used to and the time taken to process data can take a while. However these disadvantages are massive outweighed by the many positives of this laser survey.


[bookmark: _Toc216884962]Conclusion

This project demonstrated how 3D laser scanning can be used effectively for building surveys. By ensuring we use careful planning and proper execution as well as detailed analysis and accurate measurements. This project which involved mapping around a corridor of the Dylan Thomas building highlighted the advantages of digital surveying technologies and their massive importance within the construction industry.

Page | 2



Page 2 of 2

image1.png
ﬁ ‘ ﬂ N
nM_ WJ_LE fus M
Y e )J!m.rfzu 12/44 u
H :

W) )




