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Skills
Setting out the works using batter rails and profiles, alongside, designed gradients for both earthworks and drainage systems. 

Developing the skills
All skills were demonstrated within a working environment, allowing me to visualise the skills and see the work being carried out effectively. I then practiced these new skills by, computing both earthworks and deep surface and foul water gradients. Enabling the setting out of earthworks profiles such as batter rails and providing the workforce with the requisite distances to formation level. The calculated drainage gradients were input into a pipe laying laser and the alignment set out using either DGPS or robotic surveying equipment. Reference was made to both Irvine and Maclennan 2005 and the guidance notes provided with the Xpad surveying programme (Xpad Geomax 2020). Horizontal and vertical control for the proposed carriageways was achieved using profiles set at 500mm above finished road level and a 950mm long traveller (depth of carriageway construction 450mm). Formation level was checked using a DGPS and earthworks volumes calculated using a standard surveying programme (LSS). Figure 8 shows programme outputs for soil strip volumes. 

	[image: C:\Users\iantogriffiths.GDH\Documents\Uni work\Uni work\Work Based Project\IMG_20190704_152438_resized_20200123_083708373.jpg]Figure 1: showing the carriageway excavation using profiles. 
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Figure 2: deep drainage with stepped trench to enable safer working environment.

	[image: C:\Users\iantogriffiths.GDH\Documents\Uni work\Uni work\Work Based Project\IMG_20190626_153833_resized_20200123_083706036.jpg]Figure 3: showing the batter rails for the attenuation pond.
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Figure 4: typical foul water manhole with pipe laser sitting in pipe. 




	[image: C:\Users\iantogriffiths.GDH\Documents\Uni work\Uni work\Work Based Project\IMG_20190722_125235_resized_20200123_083708199.jpg]
Figure 5: drag boxes being set in place during drainage excavation. 
	[image: C:\Users\iantogriffiths.GDH\Documents\Uni work\Uni work\Work Based Project\IMG_20190703_152306_resized_20200123_083707736.jpg]Figure 6: showing the attenuation pond near completion. 
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Figure 7: excavation for attenuation outlet using a pipe laser sat inside a 500mm pipe. 
	


[image: C:\Users\iantogriffiths.GDH\Documents\Uni work\Uni work\Work Based Project\LSS Volumes.JPG]Figure 8: soil strip volumes produced by LSS programme. 

Highlights 
Setting out an attention pond using batter rails and calculating distances and programming the works with regards to labour and plant requirements for the particular operation. Also, with regard to deep drainage operations I realised how important the temporary works were (in this case digging and drag boxes alongside manhole shutters). One of the most important elements was the programming of material deliveries in order to maintain progress in accordance to the originally submitted programme. Also the importance of keeping suitable legible records whenever changes occur, such as, excavation of rock within drainage trenches affected the progress and therefore programme of works.

Challenges
Calculating the foul and surface water gradient was challenging as I had to take into account a dual gradient. The drainage gradient and the field gradient, with the field sloping from north to south and the drainage sloping west to east and south to north. The aim was to ensure that the manhole depths were not excessively deep, therefore to avoid this, I used back drop manholes resulting in less complex temporary works. Also, complying with the minimum and maximum gradients set out by the sewers for adoption agreement 2013. 

Drawings given by the client were very basic with constant variations, meaning several interruptions in the original programmed works resulting in increased forecast cost overturn. 

The use of modern day surveying equipment such as a pipe laying laser, significantly reduced the requirement for profiles at 10m intervals when excavating drainage lines. 

Review
I personally feel that I am progressing well when looking back at my objectives. The wide variety of learning is enabling me to enhance my knowledge within the construction industry. Despite the inconvenience of variations, this allows me to improve my project awareness and ways of dealing with the client and workforce to ensure high standards continue at all times.
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AREA AND VOLUME CALCULATION

Volume between current survey :

PRE START LDUM - PRE START LDUM
and other survey

SOTL STRIP EAST FIELD NORTH SIDE - SOIL STRIP EAST FIELD NORTH STDE
volumes by surface feature in the current survey :

surface Dpescription cut area cut volume

Fill area Fi11 volume Total area Net volume
(m*) (m*) (m=) (m*) (m=) (m*)
None 1716.452 -472.896 0.000 0.000 1716.452 -472.896
(undetermined : 67843881 n/a)
Grand total 1716.452 -472.896 0.000 0.000 1716.452 -472.896
Cundetermined : 67843. 881 n/a)
Note : "FILL" when the OTHER survey is above the CURRENT. Al areas are plan areas.

*#% WARNING *** no volume determined for the following areas
current survey valid, outside other : 67843.881

other survey outside current : 109.510
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