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Surveying, Sketching and Construction Blueprint Reading is a class designed to introduce   students to the fundamentals of construction planning and management.  Construction Sketching will include the fundamentals of freehand drawing and the use of mechanical drafting tools.  Students will learn to sketch basic geometric shapes, while apply the methodology to draw site plans, floor plans and multiple view elevations.  Surveying will encompass the use of GPS units for establishing benchmarks and other specific locations.  Prior to any hands-on field Surveying students will be understand how to set up Surveying Instruments, use various measuring tapes and elevation rods.  In addition, multiple types of hands-on Surveys to be completed to include: property surveys, boundary surveys, topographical surveys and construction surveys.   

	Major Instruction Units
	Student Competencies/Outcomes

	Unit 1:  Sketching
	Enabling Competencies:

1.1 Students will develop sketching skills so that their sketches will persuade those who make decisions about a project that their idea is good.

1.2 Students will be able to develop a refined sketch of a proposed solution to a problem so that a client can respond to it.

1.3 Students will show complicated detail of a multi-view (more than one view drawing enlarged or in a simple pictorial (picture like sketch).

1.4 Students will be able to give design ideas to drafters so that they can detail drawings.

1.5 Students will develop a series of ideas for refining a new product or machine part.

Integration Skills:
1.1a Students will sketch a layout of a space and rearrange it showing why the new arrangement is better than its original configuration.

1.2a Students will come up with a design      idea and use their sketches to show how an item currently works and to show how their new design will improve the product.

1.3a Students will have to sketch objects using multi-view and pictorial drawing techniques.

1.4a Students will take their own sketches and eventually have themselves and others draw and detail their ideas using mechanical drafting.

1.5a Students will sketch ideas of to change a product or machined part.



	Unit 2: Mechanical Drafting Techniques
	Enabling Competencies:

1.1 Students will identify basic mechanical drafting equipment.

1.2 Students will learn to use mechanical drafting tools.

1.3 Students will interpret sketches and detail them using mechanical drafting techniques

Integration Skills:
  1.1a Students will be asked to use and identify equipment to construct mechanical drawings.

1.2a Students will construct lines angularly, parallel to each other and also learn to construct circles, arcs and curves using mechanical drafting tools.

1.3a Students will construct mechanical drawing of sketches of ideas and designs constructed by other students and themselves 



	Unit 3: Multi-view Drawings
	Enabling Competencies:

  1.1 Student will construct multi-view drawings using orthographic projection of mechanical drawing to express their Ideas and designs

1.2 Students will be able to translate a pictorial view of a drawing and make a Multi-view drawing to give an exact visual description of an object.

Integration Skills:
  1.1a Students will copy multi-view drawings given to them to copy mechanically.

1.2a Students will be given a pictorial drawing and translate it into a mult-iview drawing.



	Unit 4: Interpretation of data and drawing development of cross sections views and map drawings
	Enabling Competencies:

1.1 Students will be able to construct cross section drawing.

1.2 Students will able to construct a plot plan using Surveying data.

1.3 Students will be able to construct a topographic map using surveying data.

1.4 Students will be able to use surveying data to construct an as-built drawing

Integration Skills:
  1.1a Students will be given survey data and examples to follow to complete a cross section drawing.

1.2a Students will be given bearings and distance in the form of survey data to interpret and construct a plot plan.  The plot plan will show property lines / setbacks and various important landmarks.

1.3a Students will be given elevation data from a level loop and elevation data will be interpreted into a grid where a topographic map could be constructed.

1.4a Students will be given survey information to construct an as built drawing. 



	Unit 5: Identify Surveying Equipment. Develop the skills necessary to identify the different types of Surveying equipment to include: Tapes, Plumb bobs, Hand Levels Rods, Tripods and Transit levels. 
	Enabling Competencies:

1.1 Students will identify different types of Surveyors tapes used in the industry.

1.2 Students will identify a Plumb Bob as a pear-shaped globular weight that is used to establish vertical lines.

1.3 Students will identify Hand levels and understand their uses for taping and rough determination of elevations.

1.4 Students will identify the purpose of a Surveyors rod and the different types available today.

1.5 Students will identify the parts of a tripod and understand where the Transit Level attaches.

1.6 Students will identify the many parts of a Transit and understand how to level the instrument and rotate it to find given directions.

Integration Skills:
1.1 Students will demonstrate how to use woven tapes & steel tapes varying from 20 ft to 300 ft.  In addition, students will use Surveyors tapes that are broken into feet, tenths of feet and use tapes called cut or add tapes.

1.2 Working in groups of two, students will demonstrate how to attach a brass Plumb Bob to a tripod and line up a vertical line to a bench mark.

1.3  Working in the field, students will demonstrate how to use a Hand Level to establish rough elevations and aid in holding a steel tape horizontally.

1.4 Students will demonstrate how to extend various types of Surveyors Rods and take multiple readings at different points called rod intersept.

1.5  Students will set up a tripod as close to level as possible then correctly attach the Transit level to the top.

1.6  Students having already attached the Transit to the top of a tripod will demonstrate what parts are used to measure angles and how the telescope is used for determining survey heights. 

	Unit 6: Parts of the Transit Level.  Students will develop the skills necessary to understand how the level works and select the proper leveling devise for a given job.
	Enabling Competencies:

1.1 Students will learn the different parts of a Transit Level and identify their function.

1.2  Students will research the purpose of all Transit Level parts and develop an understanding for their function.

1.3 Students will understand the differences between modern electronic instruments and basic Transit Levels used for many applications.   

Integration Skills:
1.1 Students will demonstrate in groups of two the parts/functions of a Transit Level and the proper care when setting up or moving the instrument.

1.2  Students will provide a report on all the parts of the Transit Level to include labeled drawings of given parts and demonstrate their functions.

1.3  Students will be provided with an opportunity to use an electronic distance meter then compare it to a basic Transit Level used in industry.



	Unit 7: Leveling the instrument to rough settings and accurate settings.  Students will develop skills to determine if the rod is within limits of the level.  Next students will set up accurate settings using a level bubble. 
	Enabling Competencies:

1.1 Students will develop an understanding for establishing rough settings of a level by setting up the instrument and determining if the rod is within the limits of the level.

1.2  Having secured the three legs of the tripod, students will identify the screws used for adjusting the fine leveling bubbles. 

Integration Skills:
1.1 Students will demonstrate how to set to legs of the tripod legs close to level then extend the third to a rough leveling position.  Lastly, students will demonstrate if the rod is within limits of the level in order to continue fine adjustments.

1.2  Students will demonstrate how to use the leveling screws and bubbles to firmly establish a level position for the instrument.



	Unit 8: Successful operation of the Transit Level.   Students will develop new skills for establishing Bench Marks.  In addition, they will use the instrument for taking Backsights and how to move the rod to new locations.  Then successfully moving the Tripod to a new location. 


	Enabling Competencies:

1.1 Students will develop an understanding for the purpose of a bench mark.

1.2 Students will understand where to set up the instrument in reference to the Bench Mark and the given Survey.

1.3 Students will understand the purpose of a Backsite elevation from a known elevation.

1.4 Students will understand how to determine the Height of the Instrument.

1.5 Students will understand the hand signals given by the person operating the instrument to move the rod to a new position.

1.6 Students will understand how to find a new elevation using a new Foresight position. In addition, students will identify this position as Turn Point 1.

1.7 Students will develop an understanding for moving the Instrument to a new location.

Integration Skills:
1.1 Students will identify good bench marks a surveyor would use.  For example: A concrete curb, road culvert or any permanent fixture.

1.2 Students will set up the instrument not more than 150 feet from the bench mark and face it in the direction of the survey.

1.3  Students will record a Backsite elevation from the Bench Mark then record it in BS column of their field notebooks.

1.4  Using the field notebook, students will record the Instrument Height by adding the BS elevation to the BM elevation.

1.5  Using the Surveyors Rod, students will move along the point the survey to a new position.

1.6 Students will record the elevation of Turn Point 1 in their field notebook.  Then students will subtract that Foresight elevation (TP1) from the Height of the instrument to determine a new elevation.

1.7 While keeping the rodman at the last location, students will move the instrument to a new survey point and level it.  Next, students will take a new backsight elevation from TP1and record it in the field notes in the BS column.  Finally students will determine the new elevation of the instrument by adding the BS to the elevation


	Unit 9: Mapping Contour Lines.  Students will understand the importance of contour lines for developing an as-built plan and mapping.  In addition, students will understand the importance of contour lines for developing drainage systems on properties.
	Enabling Competencies:

1.1 Students will discuss the importance of contour lines on maps and identify where they would be important.

1.2 Students will research the best grid system for laying out a Contour Line Survey.

1.3 Students will identify the best position to locate the Instrument then discuss where to establish their Bench Mark
Integration Skills:
1.1 Having identified the purpose of contour lines on as-built surveys.  Students will identify pieces of land with drainage problems and identify possible solutions to maximize drainage.

1.2 Students will establish baselines north-south and east-west of the property to be Surveyed for Contour Lines.  Next students will drive tall stakes into the ground at 100 foot intervals to complete the grid layout.

1.3 First of all students will set up the Leveling Instrument somewhere on the property where all grid points can be seen.  Next students will take a Back Site on the Bench Mark and some other known elevation.  The second elevation will be given an arbitrary elevation of 100.0 feet.  Now students will determine the heights of each point on the grid that was established  Lastly, students will transfer the given information to graph paper and from there draw the contour lines



