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Building Survey Plan on The Shard
Introduction
Surveying is an extremely important part of building planning when it comes to almost any type of building, especially large-scale structures. Surveying has been around for years, dating back to roman empire where a device named the groma was used to create right angles and straight line, mostly used for building roads. Surveying is essential when it comes to building accuracy, planning and costs. In term of building accuracy and planning, it can be used to create digital models of a building that can be used to examine the building area, and help with the building measurements to ensure they are as accurate as possible, the building is level etc. This also helps the quantity surveyor, where they can then save costs on materials by using the modelled imaging to finalise a more accurate conclusion on what and how many materials are used.
Furthermore, technology plays a crucial role in modern surveying. Areas can be marked using technology and satellites, and thermal cameras can be used to uncover issues such as threatening water leaks and even uncover badly insulated areas by showing heat leaks, which can cause long term problems. 
The purpose of this assignment is to convey how modern surveying technology is extremely beneficial in building surveying and applying them to an already completed structure to show how they can be used effectively in both the planning, and the discovery of potential problems that could arise in structures.
Survey Objectives and cope
The objectives of this survey are to use modern surveying equipment on the Shard and show how effective the equipment can be to the planning and to the damage control when surveying, pre and post construction of the Shard. On the other hand, some disadvantages of different types of equipment will be discussed and how this can affect the process, along with possible solutions to the issues that can arise.
The Shard is a large building of height located in London, as proven by ArchitectureLab who state that the Shard is a skyscraper in London and is the tallest building in the United Kingdom. Some key areas of focus will be the height of the Shard and how that can cause problems in some aspects of surveying, as well as the location being it is built in the very busy central London.
Selection of Digital Tools and Technologies 
One of the tools that can be used to carry out a survey on the Shard could be a Building Information Modelling (BIM) device. This device is used to create a digital replica of a site, that can then be used to digitally plan construction from a computer. As well as this, it can scan and create a 3D model of any building, and can then be collaborated with virtual reality, to give surveyors a firsthand experience of the building without having to leave their seat for maximum efficiency and an opportunity to pre plan a survey beforehand. Using this technology on the Shard is vital, as considering the size of the structure it would save a large amount of time as surveyors can analyse the building before a visit. As stated by Pinnacle iit, highly accurate models produced by BIM can capture areas of concern in the project’s early lifecycle. This is extremely useful for buildings like the Shard as, due to their size, a full survey of a large-scale structure would be very time consuming. However, if BIM technology is used a surveyor can analyse and detect areas of concern before visiting.
Another device, that also goes hand in hand with the previously mentioned BIM device, is the Laser scanner. A laser scanner can be used in unison with a BIM device to create a 3D model of the inside of a structure, and then combined with the BIM devices scan to create the full building on digital software. Fosse Surveying mention that laser scanners offer a very high level of accuracy and precision, that can be used for plans like renovations and additions. Having a very accurate digital copy of the Shard is extremely important	 for discovering faulty areas in the building, hazardous areas in the building and even for simple experiments to visualise them on the structure.
The final piece of technology that could be used is thermal imaging. Thermal imaging can be exceptionally useful for uncovering numerous issues such as heat leaks from bad insulation, and water damage within the walls of which both can cause serious problems in the future if not discovered early in the project. Property Surveying Services mention that thermal imaging can be used to inspect areas that can be difficult to inspect visually or that are hard to access. Having a piece of equipment of this versatility is intensely necessary when covering every area of a structure of the Shards size, especially with areas out of reach or hard to access. 
Survey Planning
Firstly, three types of scans and mappings of the building would take place. Starting with GPS, certain points would be mapped using a GPS device and satellites that would then send the coordinates to a tablet, as proven by Civil Stuff who mention that GPS uses satellite signals regardless of weather conditions to establish an accurate location. The points recorded are important as they must be easily identifiable points, such as the corner of a manhole cover, or lampposts. The device will be placed at the desired point, and one personnel would hold the device still, and another will begin the mapping using the tablet. This would help to scale the building and surrounding area.
Secondly, a BIM scan would be carried out on the external parts of the building to create a 3d image. The BIM scanner would be placed at several points around the building to ensure all exterior parts are covered. After the device is placed in the correct area, a surveyor would then activate a detailed scan in which the device will scan and rotate, collecting extremely Large, but detailed amounts of data that can be used to create a 3D image of the exterior, as proven by One Key who state that it is capable of creating a virtual environment that can be explored from any angle.
Thirdly, using a laser scanner on the interior of the building would work like the BIM, but would create a 3D image of the interior. The device would be used by a professional to slowly walk through the Shard and would use many lasers to record data of the interior where a professional would then use that data to create a 3D model, as proven by Platinum 3D Consultants who state that laser scanners emit millions of beams at the building and capture them as they return. Combining this with the BMI and GPS would create a full 3D model of the Shard for inspection, and even can be used to find hazards.




Furthermore, thermal imagery would be a must for the survey of the Shard as the structure is made up of thousands of pieces of glass, as proven by Structure Insider who mention that the Shard contains 11,000 panes of glass. This can cause numerous issues when it comes to both water leaks and heat leaks, both of which can be uncovered with the help of the thermal imagery device.  The seal around glass can sometimes fail and therefore cause heat loss, causing problems as the room wouldn’t be well insulated. As well as this, the Shard is slightly sloped making rain run down the glass panes, which could cause it to leak through the failed seal around the glass and causing water damage, a very serious issue to have in any structure especial one of the Shards scale.
Challenges and Solutions
Even with all the building surveying technology at surveyor’s disposal, there are still issues that can arise with each piece of equipment. It’s important to identify these challenges that could occur so they can be countered in a timely manner. As for the laser scanner, it may have difficulty scanning certain hard to reach areas that require a scan, which could cause problems in the digital plan that would therefore be missing some possible key parts of the building. With the Shard being such a large building, having the information of every section of the building is essential to ensure a variety of things, like identifying any hazards in the room and even making sure the right quantity of materials is ordered. AS stated by igne, efficient management of data is required to get useful information from laser scanners. Scanning many areas could create an overload of data that, without highly educated personnel, can be very difficult to get proper information from the laser scanner. There are a few solutions to these problems, as stated before a highly educated operator could make the large information useful. But, although time consuming, an easier solution could be to take scans of small areas at a time to lower the amount of data produced to make it easier to handle when converting it to useful models.
Using a drone would be an extremely useful piece of technology for scanning the exterior of the building, they can be used to map the building and create 3D models, detect heat loss and any water damage and is also a very efficient and safer way to examine a building’s exterior. In relation to the Shard, it would be very useful in scanning a building of that height. However, at that height the drone would be subject to high wind speeds that can really affect the drone itself. Not only that, but if the drone fell out of its flight it could become a danger to those on the ground below. As Hubvela states, drones are very sensitive to strong winds and other weather conditions. Weather conditions are crucial when it comes to using drones for surveying, as well as the cost of the drones, they are near impossible to use for large structures like the Shard.
Building Information Modelling (BIM) is an extremely useful technology tool for numerous areas like planning and tracking costs. On the other hand, it also comes with numerous disadvantages. Firstly, the BIM is an expensive piece of equipment on its own, but not only that as the software required along with it is just as, if not more, costly. Using a BIM device on a structure as large as the Shard would create a very large amount of data that would require high end computer equipment to handle data of that quantity. As mentioned by urcadservices, BIM technology is a new piece of technology hence there are very few experts in that field. This results in experts possibly being expensive to get a hold of, along with the initial costs for the device and the software. To counteract these problems, as expensive as the package is, it could be useful to research and possibly get a quote from an expert prior to purchasing the equipment, so that costs can be evaluated before purchasing any equipment as BIM technology is an extremely useful tool in building surveying, especially a structure of the Shards size.
Conclusion
To summarize, digital tools and equipment are massively important for conducting a well-done building survey, as proven by GoReport who state that digital tools almost mitigate human error and collects reliable and precise information.  The key points of this survey plan were to correctly plan a walkthrough of the building, ensuring all key areas are covered in detail. Another key point was to ensure that the right personnel were hired to operate different types of building surveying technology, such as an expert to make use of the data produced by the BIM device and the laser scanner to create a digital 3D image of the Shard, that can also be used to move around in with virtual reality. Furthermore, another key point was to ensure all windows were scanned with a thermal scanner to check if any heat loss was detected. In the case of the Shard, thermally scanning the windows was very important to detect heat loss through the window seals, and this could be very possible with the number of windows present in the Shard.
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