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	Time Kits:

Tools for Integrating Math and Engineering



Student Information Guide

Introduction:

You will be serving on the civil engineering team to determine the estimated cost and time for constructing athletic facilities on the new Ultimate High School site.  The Whereverville-based company Soil-Be-Gone Excavating was awarded the site preparation contract and they anticipate the completion of site prep work by the end the summer.  Soil-Be-Gone Excavating proposed a bid of $650,000 for the site preparation of the athletic facilities.  By the end of this project, students will decide if this bid is reasonable.

You are the head engineer for Soil-Be-Gone Excavating.  Your group has been assigned a particular athletic facility to construct.  The goal of this activity is to determine how much it will cost to build your chosen athletic facility and how long the construction will take.  

Procedure:
1) You will be completing all activities for your particular facility. We need to know how much land should be cleared and leveled out for the construction, so we need to find the dimensions of the athletic facility that you are going to build.  Use the Dimensions Worksheet and the Internet to look up the dimensions of your athletic facility. 

2) Use proportions to scale the actual dimension of your facility to dimensions that will fit on the site map from Topozone.  Cut out a rectangle to that scaled size and trace it in the desired location on the paper site map. If your region is not rectangular, fit a rectangle around the region for the leveling task. See the Athletic Facilities Location Map for facility locations. If you need help with unit conversion, try this. Using a digital camera, take a picture of your facility plan to use in your final presentation.

3) Construct profiles of the elevation for your athletic facility using the Elevation Profile Guide.
4) 
In order to level out the construction site, you must now calculate the volume of soil to be moved. Follow the Volume Worksheet for finding the volume of soil to be moved. Negotiate with the other groups to conserve as much soil as possible.

5) After determining the volume of soil removal or fill required, use the Construction Costs worksheets to calculate costs of the project. You will need to add the appropriate formulas in the worksheet to complete your task. Each group will calculate their specific costs; each group will then enter their data on a class spreadsheet to find the total cost. You will be including your portion of the spreadsheet in your final presentation; make sure it is saved. 
The Pricing Guide page of the worksheet gives you estimated costs and time involved for your project. Record your findings for the time required and the pricing per hour on the Cost Estimate sheet.

a) Determine the prices for Bulk Earth Moving site preparation or backhoe soil removal with dump truck.  Record your answers under Site Prep.

b) Now that you have removed the top soil and leveled out the construction site you will need to remove the extra soil.  If your construction site has excess soil you should use the backhoe and a dump truck for soil removal.  Determine the hours and money the soil removal will cost.  Record your answers under Soil Removal.  If you used fill dirt you can leave this row blank.

c) The site preparation is now complete and you can now begin the construction of your athletic field.  Depending on which field or court you are building the construction requirements will be different. See the Construction Guide for help in completing the rest of the spreadsheet entries. 


6.) Congratulations, you have successfully found an estimate for each step of the excavation.  Using the information you have on Sheet 2 tally up the total cost and time involved for the project.  As a final summary find the total cost for your project including machine rental, manual labor, and materials.  Also find the total machine hours and manual labor hours necessary.  Now that you have found a price and time estimate for your project share your information with the class by uploading your Excel Sheet 2 to the class overhead projector.  Record your classmates’ information for each of the eight different construction projects.  Now that the site preparation and excavation is complete you are ready to move onto the final construction.


































