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CIVE 353 - Geotechnical Engineering I
ASSIGNMENT 4

Posted Date: Monday February 6, 2006
Due Date: Wednesday February 15, 2006 @ 4pm in soil lab

1. A soil sample was taken from the site of a proposed borrow pit and sent to the laboratory for a standard Proctor test using a 4 inch diameter mold (volume=1/30 cu. ft). The following test results were obtained:

	Determination No.
	1
	2
	3
	4
	5

	Dry unit weight (lbs/ft3)
	107.0
	109.8
	112.0
	111.6
	107.3

	Water content (%)
	9.1
	11.8
	14.0
	16.5
	18.9


a) Plot dry unit weight versus water content and determine the soil maximum dry density and optimum water content. 

b) On the same plot the zero air void curve assuming Gs = 2.62, 2.65 and 2.72. What is the soil Gs?

c) Assuming a Gs of 2.65 g/cm3, what is the degree of water saturation in the five test samples? 

d) Determine the range of field water contents required to achieve 99, 98 and 95 percent compaction.

2. A soil sample was taken from a test pit excavation for a proposed landfill project. The sample was sent to a laboratory for a Modified Proctor test. Test results indicate a maximum dry density of 1.768 Mg/m3 and optimum moisture content of 15.5%. During construction the contractor achieved the following Nuclear moisture-density results at two test locations: 


Dry unit weight = 15.73 kN/m3 
water content = 12.2%


Dry unit weight = 16.97 kN/m3 
water content = 15.0%

Determine the percent compaction achieved by the contractor at the two test sites.

4. For the test setup shown below a) calculate the pressure head, elevation head and total head and the head loss at points A, B, C, D, E, in centimeters of water. b) Plot the total and elevation head versus depth above the base of the column.






5. In a falling head permeability test, the initial head of 2.50 m dropped to 0.85 m in 5.5 hours. If the diameter of the standpipe is 7.5 mm and the specimen is 225mm long and has a diameter of 225 mm determine the hydraulic conductivity of the soil.

6. A constant head permeability test was performed on a soil sample 300 mm in length with a cross sectional area of 32 mm2, and a hydraulic conductivity of 0.0244 cm/s.  During testing the total head between the upper and lower reservoir was slowly changed in steps to 800, 700, 600, 500, and 400mm. Calculate and plot the distribution of rate of flow (q) through the soil sample in cm3/s vs the change in total head.
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