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CIVE 353 - Geotechnical Engineering I
ASSIGNMENT 8

Posted: March 22, 2006 (DO NOT SUBMIT for Marking)
1. Time rate parts of questions 4 and 5 in Assignment 7.

2. Explain why apparent cohesion and internal angle friction are not intrinsic soil properties? 

3. Why is the c’ term called apparent cohesion?

4. What is the basis for the development of the soil general shear failure equation max=Smax = c’+N tan’

5. Why is it important to use effective stress soil parameters the shear failure equation?

6. How is the factor of safety against sliding defined?

7. You need to determine the shear strength of a soil sample? What you information do you need to know to determine how to test the soil using the direct shear or triaxial test method? 

8. Show with a sketch peak and ultimate strength for dense and loose sand and critical void ratio.
9. The readings given below were recorded during shear box tests on samples of a sand compacted to the same density. The shear surface measures 60 by 60mm. Determine a) Peak internal angle of friction and b) ultimate internal angle of friction.

	Normal Load (N)
	Recorded Shear Load (N)

	
	Peak
	Ultimate

	110
	97
	61

	230
	198
	128

	350
	301
	198


10. The readings given below were taken during two shear box tests on samples of the same sand. In both cases, the constant normal stress was 160 kN/m2. In Test 1, the sand was in loose state; in Test 2 it was in a dense state.  Draw the shear stress/displacement graphs for the two tests and determine the peak and ulitmate internal angles of friction. 

TEST 1

	Horz. Displacement

(10-2 mm)
	0
	50
	100
	150
	250
	350
	450
	550

	Vert.  Displacement

(10-2 mm)
	0
	-11
	-17
	-21
	-26
	-28
	-29
	-29

	Shear stress

(kPa)
	0
	34
	53
	64
	78
	86
	89
	90


TEST 2

	Horz. Displacement

(10-2 mm)
	0
	50
	100
	150
	250
	350
	450
	550

	Vert.  Displacement

(10-2 mm)
	0
	-5
	-4
	1
	29
	47
	53
	56

	Shear stress

(kPa)
	0
	59
	90
	110
	121
	111
	97
	93


11. In a series of  consolidated-undrained (CU) triaxial tests on specimens of fully saturated clay the following results were obtained at failure. 

All round pressure (kN/m2)

200

400

600

Principal stress difference (kN/m2)
222

218

220

Using Mohr circle construction,method, determine the soil undrained shear (Su) strength.

12. The following results were obtained at failure in a series of consolidated-undrained (Su) triaxial tests, with porewater pressure measurements, on specimens of fully saturated clay

	1
(kN/m2)
	1 - 3

(kN/m2)
	

(kN/m2)

	150
	103
	82

	300
	202
	169

	450
	305
	252

	600
	410
	331


a) What was the cell pressure used in each test?

b) Plot the test results on a  vs n diagram and determine the effective stress strength parameters (c' and ').

13. Data from a consolidated undrained (CU) triaxial test on fully saturated over-consolidated till are presented below:

	Vertical dial

gage reading

(mm)
	1 - 3

(kPa)
	1

(kPa)
	
(kPa)

	0
	0
	138
	15

	2.5
	106
	244
	22

	5.0
	174
	312
	34

	7.5
	207
	345
	41

	10.0
	223
	361
	43

	12.5
	233
	371
	43

	15.0
	236
	374
	42

	17.5
	236
	374
	41


Height of initial sample = 142.3 mm

a) Plot the stress-strain curve (1-3vs ) 

b) Determine the peak and ultimate strength of the sample.

c) Determine the porewater pressure parameter (A) at 80% of the failure stress.
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