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[bookmark: _Toc235528222]Introduction 
This report evaluates the planning and execution of a measured building survey conducted at the IQ Building, University of Wales Trinity Saint David (UWTSD), Swansea. The survey was originally scheduled to take place at the Dylan Thomas Centre; however, due to exceptionally high temperatures during the UK heatwave, the location changed to the IQ Building. The survey involved the collection of dimensional data using traditional measuring tapes and laser distance measuring equipment. A laser scanning exercise was also undertaken, although the analysis of the scan data will be completed once the processed results become available. 

This report discusses the planning process, the execution of the survey, and the advantages and limitations of both traditional and digital surveying methods. 

[bookmark: _Toc235528223]Survey Planning

[bookmark: _Toc235528224]2.1 Purpose of the Survey
The purpose of the survey was to obtain accurate measurements of the first floor of the IQ Building. The collected information will be used to create accurate building drawings and develop an understanding of measured building survey techniques used within the construction industry. 

Building surveys are essential for refurbishment, facilities management, building information modelling (BIM), and future development projects. Accurate dimensional information helps reduce design errors and improves decision-making throughout a project’s lifecycle. 

[bookmark: _Toc235528225]2.2 Survey Area Definition
The survey focused on the first floor of the IQ Building. Measurements were taken of: 
· Internal room dimensions
· Corridor widths
· Door openings 
· Structural features where accessible
The required level of detail was sufficient to allow the preparation of scaled floor plans and comparison with laser-generated survey outputs once available. 
The survey concentrated on internal spaces only, as the objective was to understand the process of measured building surveys rather than undertake a complete building survey. 
[bookmark: _Toc235528226] 2.3 Equipment Used 
The following equipment was used: 
· Laser distance measuring device
· Traditional tape measures
· Survey recording sheets.
· Pencils and paper
The laser measuring equipment provided rapid distance measurements and reduced the likelihood of reading errors, while traditional tape measures functioned as a secondary verification method.
[bookmark: _Toc235528227]2.4 Site Assessment 
Prior to commencing the survey, a site assessment was undertaken to identify any factors that could affect the accuracy, efficiency, and safety of the survey process. Site assessments are an important stage of any surveying exercise as they allow surveyors to understand the building layout, identify potential hazards and determine the most appropriate survey methodology. 







Figure 1: General Survey Area within the First Floor of the IQ Building
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[bookmark: _Toc235528228]2.4.1 Access Arrangements
Access to the first floor of the IQ Building was achieved through the main entrance and internal staircase. The building was occupied during the survey; therefore, consideration was given to maintaining clear routes for staff and students. The survey area was generally accessible; however, furniture and occupied spaces occasionally restricted access to certain measurement locations. 
Figure 2: Corridor Access Route within the Survey Area
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[bookmark: _Toc235528229]2.4.2 Survey Positioning 
Before any measurements were taken, the survey team reviewed the area and identified suitable positions from which measurements could be obtained efficiently. Particular attention was given to achieving clear lines of sight for the laser distance meter as obstructions can affect the accuracy of measurements. Corners, wall junctions, and corridor centres were used as reference points throughout the exercise. 
[bookmark: _Toc235528230]2.4.3 Environmental Conditions
Environmental conditions can have a significant impact on surveying activities. During the week of the practical exercise, a period of exceptionally high temperatures affected much of the UK. This resulted in the relocation of the practical session from the Dylan Thomas Centre to the IQ Building. The IQ Building provided a more controlled indoor environment, helping to reduce potential issues associated with heat stress, dehydration, and equipment performance. Although indoor conditions were generally uncomfortable, temperatures varied between areas of the building depending on the availability of air conditioning.

[bookmark: _Toc235528231]2.4.4 Lighting Conditions
Adequate lighting is essential when undertaking measured surveys as measurements and sketches must be recorded accurately. The IQ Building provided good artificial lighting throughout the survey area, allowing dimensions to be recorded clearly and reducing the likelihood of transcription errors. 

[bookmark: _Toc235528232]2.4.5 Safety Considerations
A number of health and safety considerations were identified before the survey commenced. These included trip hazards from measuring tapes, potential collisions with building occupants and the safe use of surveying equipment within circulation areas. Control measures were implemented to minimise these risks, including maintaining tidy work areas, remaining aware of surrounding building users, and conducting measurements. 


[bookmark: _Toc235528233]2.5 Risk Assessment
	Hazard
	Risk
	Control Measures

	Trailing tape measures
	Trips and falls
	Keep work area organised

	Stair access
	Slips and falls
	Use handrails and maintain awareness

	Building occupants
	Collisions 
	Communicate and remain visible 

	Heatwave conditions
	Fatigue and dehydration
	Relocation of survey site and regular hydration

	Manual handling equipment
	Minor injury
	Correct lifting techniques



Risk Assessment Summary
The risk assessment identified only low-level hazards that could be effectively managed through good housekeeping, safe working practices, and awareness of the surrounding environment. No significant risks were identified that prevented the survey from being completed successfully.

[bookmark: _Toc235528234]Survey Limitations 
Several limitations were identified during the survey. Time constraints restricted the amount of detail that could be captured during the practical exercise, whilst survey accuracy remained dependent upon the skill and experience of the surveyors. In addition, occupied areas, and furniture occasionally restricted access to measurement locations, requiring alternative measurement approaches to be considered. The relocation from the Dylan Thomas Centre to the IQ Building also required amendments to the original survey plan. Despite these limitations, the survey was completed successfully and achieved its intended learning outcomes. 

[bookmark: _Toc235528235]Practical Survey 
[bookmark: _Toc235528236]3.1 Survey Execution Summary
The survey was conducted successfully within the IQ Building. Students worked collaboratively to capture dimensions of the first-floor layout using both manual tape and laser measurement equipment.
The first stage involved establishing reference measurements and identifying the most efficient sequence for data collection. Measurements of rooms, corridors, doorways, and key architectural features were then recorded. 
The laser measuring equipment significantly increased the speed of data collection when compared with traditional tape measuring methods. During the practical exercise, the laser distance measuring device completed the required measurements in approximately 3.4 minutes, whereas the equivalent measurements undertaken using a traditional tape measure required approximately 15-20 minutes and two surveyors. This demonstrates the potential efficiency benefits of digital surveying equipment in comparison to traditional measurements methods. 
Communication between team members was essential to ensure measurements were recorded correctly and checked before moving onto subsequent areas. 
[bookmark: _Toc235528237]3.2 Changes to the Original Plan 
The most significant change was the relocation of the survey from the Dylan Thomas Centre to the IQ Building due to the extreme weather conditions.
Although the overall survey objectives remained unchanged, the alteration required the survey team to familiarise themselves with a different building layout and revise their measurement strategy accordingly. 
The change demonstrated the importance of the flexibility within the surveying practice and highlighted how external factors can affect project planning. 

[bookmark: _Toc235528238]3.3 Problems Encountered
Several practical challenges were experienced during the survey:
[bookmark: _Toc235528239]3.3.1 Access Restrictions
Some areas contained furniture and other obstructions that affected measurements routes and required alternative measurement methods. 
Figure 3: Furniture and Circulation Areas Affecting Measurement Routes
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[bookmark: _Toc235528240]3.3.2 Recording Accuracy
As measurements were collected rapidly, there was a risk of recording incorrect figures. This was mitigated by cross-checking measurements among the team members. 
[bookmark: _Toc235528241]3.3.3 Building Occupancy 
The building remained operational during the survey, creating occasional interruptions and requiring awareness of other users. 
[bookmark: _Toc235528242]3.3.4 Environmental Conditions
Although the survey was relocated indoors, high extreme temperatures still affected comfort levels and reinforced the importance of planning for adverse weather conditions. Parts of the IQ building were airconditioned, so some areas were a lot cooler than others. 
[bookmark: _Toc235528243]3.4 Reflection
The exercise also improved my understanding of the relationships between traditional and digital surveying techniques. Whilst traditional methods remain useful for verification purposes, the practical demonstrated the efficiency and accuracy offered by modern surveying technology. The experience highlighted the importance of selecting appropriate surveying methods based on project requirements and provided valuable insight into how digital technologies are increasingly being used within the construction industry. 

[bookmark: _Toc235528244]Measurement and Analysis
[bookmark: _Toc235528245]4.1 Comparison with Traditional Measurement Methods
Traditional measurements methods using tape measures have been widely used within the construction industry due to their simplicity and low cost. However, these methods are often time-consuming when surveying large or complex spaces. 
During the practical exercise, manual tape measurements required at least two people to achieve accurate results and often involved physically accessing both ends of a measurement line. 
By comparison, laser measurement technology enabled measurements to be collected more quickly and efficiently. Single operators could obtain accurate dimensions from a distance, reducing both survey time and physical effort. 
[bookmark: _Toc235528246]4.2 Accuracy
Traditional tape measurements are susceptible to human error, including:
· Incorrect tape positioning 
· Reading mistakes
· Recording errors
Laser measurements devices reduce many of these risks by providing digital readings directly from the equipment.
[bookmark: _Toc235528247]4.3 Time Efficiency  
The practical exercise demonstrated that laser measurement tools significantly improve productivity. Measurements that would take several minutes using traditional methods could be completed within seconds using laser technology. 
[bookmark: _Toc235528248]4.4 Completeness of Data
Traditional methods rely on surveyors selecting which dimensions to record. If information is overlooked, a return visit may be required. 
Laser scanning technology offers a significant advantage because it captures a large amount of spatial information in a single survey session. Once the point cloud data becomes available, measurements can be extracted without revisiting the site.
[bookmark: _Toc235528249]Laser Scanning Survey Analysis 
[bookmark: _Toc235528250]5.1 Overview of Laser Scanning Technology
Laser scanning is an advanced surveying technique that captures large amounts of spatial data within a relatively short period of time. The scanner records millions of points which create a digital representation of the surveyed environments, commonly known as a point cloud. This information can then be processed into drawings and models from which measurements can be extracted. Compared with traditional surveying methods, laser scanning enables more comprehensive data collection and reduces the likelihood of omitted measurements. 

[bookmark: _Toc235528251]5.2 Results and Findings
Following processing of the laser scan data, a scaled floor plan of the first floor of the IQ Building was produced. Measurements were extracted from the drawing using a scale ruler. The drawing provided dimensions for a range of building elements, including corridor lengths, room dimensions, and circulation spaces. Key dimensions obtained from the processed survey included measurements of approximately 27.02m, 21.76m, 15.33m, 10.49m and 7.82m. These dimensions demonstrated the level of detail captured during the scanning process and highlighted the ability to obtain measurements after leaving site. 

Figure 4: Processed Laser Scan Floor Plan with Extracted Dimensions
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Figure 4 illustrates the processed survey output and demonstrates how measurements can be obtained from the scanned floor plan following completion of the site survey. 


[bookmark: _Toc235528252]5.3 Evaluation of Laser Scanning
The laser scanning process demonstrated several advantages over traditional surveying methods. A large amount of information was captured during a single survey, allowing measurements to be extracted after the site visit has been completed. The technology also produced a permanent digital record of the surveyed area, reducing the likelihood of missing measurements and the need for return visits. 

However, laser scanning also has limitations. The equipment and software are more expensive than traditional surveying tools and require specialist knowledge to process the collected data. Despite these limitations, the benefits of improved efficiency, accuracy and data completeness make laser scanning a valuable tool for modern surveying projects. 


[bookmark: _Toc235528253]6 Conclusion
The survey demonstrated the benefits of combining traditional and digital surveying methods. Traditional techniques remain useful for verification and small-scale surveys, while laser-based technologies provide greater efficiency, accuracy, and data completeness. As digital surveying technologies continue to develop, they are likely to become increasingly important within modern construction and quantity surveying practice. 
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Appendix A- Risk Assessment Table
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