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CIVE 353 - Geotechnical Engineering I
ASSIGNMENT 2


Posted Date: Monday January 16, 2006
Due Date: Wednesday January 25, 2006 @ 4pm in soil lab

1. Explain why cohesive and cohesionless soils have different engineering behavior with respect to compressibility, strength and permeability. 
2. You have two saturated samples of clay. One sample is Kaolinite and the other is Bentonite. Both clays have the same void ratio. Which clay will have a lower permeability?  Explain your answer.

3. Four soil particle size analyses are presented in the following Table. 

	Metric

Sieve Size
	US

 Sieve Size
	Soil A

(g)
	Soil B

(g)
	Soil C

(g)
	Soil D

(g)

	25mm
	1 in
	0
	0
	0
	0

	19 mm
	3/4 in
	0
	62.14
	0
	0

	9.5 mm
	3/8 in
	0
	118.25
	0
	0

	4.76 mm
	No.4
	41.01
	28.2
	20
	0

	2.38 mm
	No.8
	55.25
	62
	120
	0

	0.84 mm
	No.20
	60.32
	74.52
	130
	0

	420 (m
	No.40
	141.66
	100.63
	130
	241.4

	250 (m
	No.60
	234
	68.98
	90
	171.8

	150 (m
	No.100
	98.97
	110.1
	80
	14.7

	75 (m
	No.200
	53.24
	102.82
	100
	7.5

	Pan
	Pan
	37.32
	53.25
	20
	15.5


a) On a single semi-logarithmic plot the particle distribution curves for each of the four soils. The assignment should include a copy of the particle distribution curves and the spreadsheet.
b) Determine the Uniformity Coefficient (Cu) and Coefficient of Gradation (Cc) for each soil.

c) Comment on the shape (type) of the grain size distribution for each soil.

4. Given the following test data: 

	
	Trial No.1
	Trial No.2
	Trial No.3
	Trial No.4

	Liquid Limit
	
	
	
	

	Blows (N)
	34
	27
	22
	17

	Moisture content (%)
	71.5
	73.1
	74.2
	76.5

	Plastic Limit
	
	
	
	

	Moisture content (%)
	23.7
	23.1
	22.7
	NA

	Shrinkage Limit
	
	
	
	

	Mass wet soil & tare (gms)
	61.3
	NA
	NA
	NA

	Mass dry soil tare (gms)
	19.9
	NA
	NA
	NA

	Mass container (gms)
	12.6
	NA
	NA
	NA


NA - Not Applicable
a) Determine the Atterberg limits.

b) Determine the Plasticity Index and Activity if the sample clay content is 55 percent by weight. 
c) Using the Atterberg limits estimate the type of clay mineral.
5. Classify the following soils according to the Unified Soil Classification System.
	Metric

Sieve Size
	US

 Sieve Size
	Soil 1

(% passing)
	Soil 2

(% passing)
	Soil 3

(% passing)

	25mm
	1 in
	100
	100
	100

	19 mm
	3/4 in
	100
	100
	100

	9.5 mm
	3/8 in
	100
	100
	100

	4.76 mm
	No.4
	100
	100
	100

	2.38 mm
	No.8
	96
	100
	100

	0.84 mm
	No.20
	91
	100
	100

	420 (m
	No.40
	82
	98
	100

	150 (m
	No.100
	62
	92
	100

	75 (m
	No.200
	44
	77
	100

	.03
	
	27
	55
	92

	.01
	
	15
	30
	79

	.006
	
	10
	22
	72

	.002
	
	3
	13
	57


Atterberg Limit test data:

Soil 1 – non plastic 
Soil 2 - WL = 98, WP = 25, WS = 12.2 

Soil 3

Liquid Limit test data:

Water Content

71.5
73.1
74.2
76.5


No. of Blows

34
27
22
17

  Plastic limit
23.7
23.1
  Shrinkage limit
16.1
Knight: Winter 2006

Page 2 of 2

