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in ABET Format (Format provided below) 



COURSE DESCRIPTION IN ABET FORMAT 
 

CIVIL AND ENVIRONMENTAL ENGINEERING DEPARTMENT 
             CVEG 3303 GEOTECHNICAL ENGINEERING 

        
             

1. Course number and name: CVEG 3300 Geotechnical Engineering 
 

2. Credits and contact hours: 3 credit hours 
 

3. Instructor’s or course  
coordinator’s name: 

 
Dr. Md Jobair Bin Alam 
 

4. Textbook: Title: Principles of Geotechnical Engineering (8th Edition)   

                   Author: Braja M. Das and Khaled Sobhan 

                   Publisher, Year & Edition: Cengage 

  a. Other Supplemental material Handouts from US Army Core of Engineers, NAVFAC 
Manual. 

5. Specific course information  
 a. Brief description of the content of the 

course (catalog description) 
CVEG 3300. Fundamental understanding of the 
engineering properties and mechanical behavior of soil, 
including soil classification, compaction, permeability, 
compressibility (consolidation), and shear strength. 

 b. Prerequisites or  
     Co-requisites 

CVEG 2332, CVEG 2102   
Co-Requisite (None) 

 c. *Indicate whether a required, elective, or 
selected elective (as per definition 
provided) course in the program 

*****Highly Required***** 

6. a. Specific goals for the course specific 
outcomes of instruction (e.g., The 
student will be able to explain the 
significance of current research about a 
particular topic.)   

 
Students will be able to: 
 

b. Explicitly indicate which of the student outcomes 
listed in Criterion 3 or any other outcomes are 
addressed by the course.  
 

The specific goals for the course specific outcomes listed 
on the left column will address the following student 
learning outcomes: 

 1.Analyze the wet volume relationship of soil  



 2.Analyze particle size distribution  
 
 

N/A 

 3.Undestand the soil consistency 
 4.Compaction characteristics of soil 
 5.Analyze hydraulic behavior of soil 
 6.Stresses in soil mass 
 7.Soil compressibility analysis 
 8.Shear strength properties of soil 
7 Brief list of topics to be covered 

 
1.Wet volume relationship 
2.Sieve analysis 
3.Soil consistency 
4.Compaction characteristics of soil 
5.Hydraulic behavior of soil 
6.Stresses in soil mass 
7.Soil compressibility 
8.Shear strength of soil  

 
 
 
 
 
 



GEOTECHNICVAL ENGINEERING 
SPRING 2022 

Title of Assignment:  Test 1 

TOPICS COVERED IN LAB 1: Physical Behavior of Soil 

1. Wet-Volume Relationship
2. Sieve Analysis
3. Atterberg Limit

4. Soil Classification

NOTE: Pages T1 through T7 should be repeated for each Test and 
Similarly for all the other assignments in the course binder 

Page T1 
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SAMPLE ASSIGNMENT QUESTIONS, SOLUTION,  
AND GRADING SCHEME FOR TEST 1 
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NAME: ………………………………………………………………………………………..…..…...…. Student ID: …………….…..…..……….…… 

 

POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS) 

Cheating is unprofessional, unethical and is antithetical to our core value of "Excellence in Civil Engineering 
Education,” and WILL NOT BE TOLERATED at any level. To combat this serious problem, the Civil & Environmental 
Engineering (CEE) Department has adopted the following rules to eradicate cheating. 
• If a student cheats on a test/assignment, the student shall receive an automatic zero for the test/assignment.  
• A student who has been determined to have cheated in a course will IMMEDIATELY relinquish his/her 
leadership position in any of the department’s professional organizations. 
• If a student cheats multiple times in a course, the student will receive a grade of “F” for the course. 
• The calculators allowed for use in exams is restricted to the latest FE-approved calculators. For the latest 
NCEES FE approved calculators visit ncees.org or https://ncees.org/exams/calculator/   
[This NCEES policy protects the integrity of NCEES exams and has been adopted to do likewise for department’s 
exams.] 
 

EXAM GUIDELINES  

1) All cellphones/smartwatches MUST be placed in a book bags during exams and turned off. Book bags MUST 
be placed in front of the classroom and away from students. Students without a book bag must place 
cellphone/smartwatch (turned off) on Instructor’s desk – no exceptions 
2) Any student possessing a cellphone/smart-watch or any other unauthorized device WILL receive an 
automatic zero for the test/assignment.  This is cheating. 
3) Calculator covers are DISALLOWED during tests and must be placed in students' book bags during exams. 
4) There shall be NO SHARING of resources during the exam 
5) Restroom Visit: if you need to use the restroom, do so before opening the exam. Once the exam begins, you 
must submit your work to the instructor if you leave the classroom to visit the rest room (your exam terminates). 
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Mark the correct answer in all the questions. You need to show the solution/schematic graph of the numerical 
problems in the space provided. Without solution, only the marked correct answers would be provided 50% 
credit. 

1) For a granular soil, effective size (D10) = 0.09 mm, and coefficient of uniformity (Cu) = 4.56. D60=? 
(a) 0.02 mm 
(b) 0.41 mm 
(c) 50.67 mm 
(d) None of the above 
 
 
 
 
2) A soil in which the particle sizes are distributed over a wide range is termed 
(a) Poorly graded soil. 
(b) Well graded soil. 
(c) Gap graded soil. 
(d) Granular soil. 

 
 
3)  Which of the following is not a volume relationship? 
(a) Void ratio 
(b) Porosity 
(c) Degree of saturation 
(d) Water content 
 
 
 
4) Select the incorrect statement. 
(a) Void ratio can be greater than unity. 
(b) Porosity lies between 0 and 100%. 
(c) Degree of saturation lies between 0 and 100%. 
(d) Water content is always less than 100%. 
 
 
 
5) If the specific gravity of soil solids is 2.67, and water content is 32% for a given soil at the saturated 
condition, its void ratio will be 
(a) 0.12. 
(b) 0.85. 
(c) 1.00. 
(d) None of the above. 
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6) In its natural state, a moist soil has a volume of 0.33 ft3 and weighs 39.93 lb. The oven dried weight of the 
soil is 34.54 lb. If Gs = 2.67, what will be the volume of soil solids? 
(a) 207.0 ft3 
(b) 20.7 ft3 
(c) 2.07 ft3 
(d) 0.207 ft3 
 
 
 
 
7) The moisture content of soil at the point of transition from semisolid to plastic state is 
(a) Shrinkage limit. 
(b) Plastic limit. 
(c) Liquid limit. 
(d) Atterberg limit. 
 
 
 
8) Plasticity index equal to zero refers to 
(a) Non-plastic soil. 
(b) Low plastic soil. 
(c) Medium plastic soil. 
(d) High plastic soil. 
 
 
 
9) The soil classification systems are mainly based on 
(a) Grain-size distribution and plasticity of soils. 
(b) Grain-size distribution and strength characteristics of soils. 
(c) Plasticity of soils and strength characteristics of soils. 
(d) Permeability, compressibility and strength characteristics of soil. 

 
 
10) If the particle size distribution of a soil shows 30% sand, 40% silt and 30% clay-size particles, its textural 
classification is 
(a) Clay loam. 
(b) Loam. 
(c) Silty clay loam. 
(d) Silty clay. 
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11) Flow Index of the soil based on the flow curve below is most nearly 
(a) 19 
(b) 29 
(c) 39 
(d) 49 

 

 

 

 
 
 
 
 
 
 
 
12) The soil passing #200 sieve are   
(a) Silt 
(b) Clay 
(c) Sand 
(d) None of the above is correct 
 
 
 
 
13) A soil has more than 80% finer and LL=60 and PL=30, the soil is  
(a) SP 
(b) MH 
(c) CH 
(d) SC 
 
 
 
 
14) Liquidity index LI is a measure to describe the soil’s plasticity behavior 
 
(a) True 
(b) False 
(c) Partially true 
(d) Both and (a) and (c) 
 
 
 



CVEG 3023 – Geotechnical Engineering                                                                           
Test-1, Spring 2022 
(1.00 pm – 2.00 pm)                                                    

5 
 

15) Hydrometer test is required to classify soil    
(a) False 
(b) True 
 
16) If the LL and the PL of a soil is identical, the soil is:     
(a) Silt 
(b) Clay 
(c) Sand 
(d) Fine grained soil 
 
 
 
 
17) The LL of a soil is 60% and the Gs is 2.75. The void ratio at the liquid state of the soil is: 
(a) 1.61 
(b) 1.63 
(c) 1.65 
(d) 1.67 
 

 

 

 

 

18) A soil has w = 14.6%, Gs = 2.81, γ = 18.2 kN/m3. The void ratio of the soil is: 
(a) 0.74 
(b) 0.78 
(c) 0.82 
(d) 0.86 

 

 
 
 
 
 
19) At the plastic state of the soil, which of the following is true: 
(a) Degree of saturation (S)=50%, water content (w)=0%, Volume of water (Vw)=0 
(b) Degree of saturation (S)=0%, water content (w)>0%, Volume of water (Vw)=0 
(c) Degree of saturation (S)=100%, water content (w)>0%, Volume of water (Vw)>0 
(d) Degree of saturation (S)=100%, water content (w)>0%, Volume of water (Vw)=0 
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20) The percent Gravel, sand, silt and clay of Soil B is: 
(a) G=0%, S=45%, M=30%, C=25% 
(b) G=10%, S=50%, M=40%, C=10% 
(c) G=1%, S=61%, M=31%, C=7% 
(d) G=0%, S=30%, M=60%, C=10% 
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GEOTECHNICVAL ENGINEERING 
SPRING 2022 

Title of Assignment:  Test 2 

TOPICS COVERED IN TEST 2:  

Measuring Moisture Content of Soil 

NOTE: Pages L1 through L7 should be repeated for each Report 
and Similarly for all the other assignments in the course binder 

Page  L1 

1. Permeability
2. Compaction
3. Atterberg Limit
4. Soil Classification
5.      Wet-Volume Relationship
6.       Grain Size Distribution
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SAMPLE ASSIGNMENT QUESTIONS, SOLUTION,  
AND GRADING SCHEME FOR TEST 1 
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NAME: ………………………………………………………………………………………..…..…...…. Student ID: …………….…..…..……….…… 

 

POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS) 

Cheating is unprofessional, unethical and is antithetical to our core value of "Excellence in Civil Engineering 
Education,” and WILL NOT BE TOLERATED at any level. To combat this serious problem, the Civil & Environmental 
Engineering (CEE) Department has adopted the following rules to eradicate cheating. 
• If a student cheats on a test/assignment, the student shall receive an automatic zero for the test/assignment.  
• A student who has been determined to have cheated in a course will IMMEDIATELY relinquish his/her 
leadership position in any of the department’s professional organizations. 
• If a student cheats multiple times in a course, the student will receive a grade of “F” for the course. 
• The calculators allowed for use in exams is restricted to the latest FE-approved calculators. For the latest 
NCEES FE approved calculators visit ncees.org or https://ncees.org/exams/calculator/   
[This NCEES policy protects the integrity of NCEES exams and has been adopted to do likewise for department’s 
exams.] 
 

EXAM GUIDELINES  

1) All cellphones/smartwatches MUST be placed in a book bags during exams and turned off. Book bags MUST 
be placed in front of the classroom and away from students. Students without a book bag must place 
cellphone/smartwatch (turned off) on Instructor’s desk – no exceptions 
2) Any student possessing a cellphone/smart-watch or any other unauthorized device WILL receive an 
automatic zero for the test/assignment.  This is cheating. 
3) Calculator covers are DISALLOWED during tests and must be placed in students' book bags during exams. 
4) There shall be NO SHARING of resources during the exam 
5) Restroom Visit: if you need to use the restroom, do so before opening the exam. Once the exam begins, you 
must submit your work to the instructor if you leave the classroom to visit the rest room (your exam terminates). 
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Problem 1 (10 pts) 

During a hydrometer analysis a soil with Gs = 2.6 is immersed in a water suspension with a temperature of 24oC. 
R=43 (R = Actual hydrometer reading) was obtained after 3600 seconds of sedimentation. What is the particle 
diameter of the smallest size particles that have settled during that time? Based on the calculated value of the particle 
diameter, mention what type of fine particle is that clay or silt. 
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Problem 2 (20 pts) 

The data obtained from Liquid Limit Test and Plastic Limit Test is provided in the Tables 1 and 2 respectively. 
However, the tables are not completed. Some data need to be calculated.  

 a)  Complete the tables (1 & 2)         
             b)  Determine the Liquid Limit (LL) of the soil using the graph (next page) 
             c)  Find the Plastic Limit (PL) value  
             d)  Find the plasticity Index of the soil.  
             e)  Find the flow index of the soil 

(Detail sketch in the flow curve is required, graph given next page) 

Table 1: LL Test  

Sample 
Weight 
of can 

(g) 

Weight of 
can +moist 

soil (g) 

Weight of 
can +dry 
soil (g) 

Weight of 
water (g) 

Weight 
of dry 
soil (g) 

Moisture 
Content 

% 
Number of 

Blows 

A 
17.1 25.9 23.3    38 
18.3 30.3 26.4    20 
18.5 26.9 23.9    9 

 

Table 2: PL Test 

Weight of can 
(g) 

Weight of can 
+moist soil (g) 

Weight of can 
+dry soil (g) 

Weight of 
water (g) 

Weight of dry 
soil (g) 

Moisture 
Content % 

18.6 19.7 19.5    
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(Write down the specific axis title in the graph, Label X and Y axis properly) 
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Problem 3 (20 pts) 

Given the following test results: 
Volume of Soil: 0.5 ft3, Wet Mass: 52.73 lb, Dry Mass: 45.53 lb, and Gs = 2.7 
 
Find the following. 
 
a) Wet unit weight 
b) Dry unit weight 
c) Void ratio (e) of the sample 
d) Porosity, n 
e) Degree of Saturation, S 
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Problem 4 (30 pts) 

The following table shows the Standard Proctor Test Results (moisture content and bulk unit weight). The specific 
gravity of the soil is 2.71.  
Find the following.  
(a) Plot the Compaction Curve in the graph provided.  
(b) Find maximum dry density and optimum moisture content from the graph.  
(c) If the relative compaction is 95%, find the required dry unit weight that is to achieve in the field.  
(d) Determine the degree of saturation of the soil at maximum dry unit weight. 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Write down the specific axis title in the graph, Label X and Y axis properly) 
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Problem 5 (20 pts) 
The results of a constant-head permeability test for a fine sand sample having a diameter of 150 mm and a length of 
300 mm. The constant-head difference was 500 mm. Total 350 cm3 water was collected in 5 minutes. The void ration 
of the sand sample was 0.61. Determine the following: 
(1) Hydraulic conductivity 
(2) Discharge velocity 
(3) Seepage velocity. 
 Determine all the parameters in cm/sec unit.   
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GEOTECHNICVAL ENGINEERING SPRING 
2022 

Title of Assignment:  Test 3 

TOPICS COVERED IN TEST 3: 

Page  L1 

1. Stresses in Soil
2. Consolidation



GEOTECHNICVAL ENGINEERING 
SPRING 2022 

SAMPLE ASSIGNMENT QUESTIONS, SOLUTION, 
AND GRADING SCHEME FOR TEST 3 
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NAME: ………………………………………………………………………………………..…..…...…. Student ID: …………….…..…..……….…… 

 

POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS) 

Cheating is unprofessional, unethical, and is antithetical to our core value of "Excellence in Civil Engineering 
Education,” and WILL NOT BE TOLERATED at any level. To combat this serious problem, the Civil & Environmental 
Engineering (CEE) Department has adopted the following rules to eradicate cheating. 
• If a student cheats on a test/assignment, the student shall receive an automatic zero for the test/assignment.  
• A student who has been determined to have cheated in a course will IMMEDIATELY relinquish his/her 
leadership position in any of the department’s professional organizations. 
• If a student cheats multiple times in a course, the student will receive a grade of “F” for the course. 
• The calculators allowed for use in exams are restricted to the latest FE-approved calculators. For the latest, 
NCEES FE approved calculators visit ncees.org or https://ncees.org/exams/calculator/   
[This NCEES policy protects the integrity of NCEES exams and has been adopted to do likewise for the department’s 
exams.] 
 

EXAM GUIDELINES  

1) All cellphones/smartwatches MUST be placed in book bags during exams and turned off. Book bags MUST 
be placed in front of the classroom and away from students. Students without a book bag must play ace 
cellphone/smartwatch (turned off) on Instructor’s desk – no exceptions 
2) Any student possessing a cellphone/smart-watch or any other unauthorized device WILL receive an 
automatic zero for the test/assignment.  This is cheating. 
3) Calculator covers are DISALLOWED during tests and must be placed in students' book bags during exams. 
4) There shall be NO SHARING of resources during the exam 
5) Restroom Visit: if you need to use the restroom, do so before opening the exam. Once the exam begins, you 
must submit your work to the instructor if you leave the classroom to visit the restroom (your exam terminates). 
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Problem 1:  
 
Determine the pore water pressure at a depth of 5 ft. below the ground surface. (10) 
Also, determine the effective stress at a depth of 7 ft. on the below ground surface. (10) 
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Problem 2:  
 
If the groundwater table coincides with the ground level and the saturated unit weight of soil is 19 kN/m3, find the 
effective stress at a depth of 3 m below the ground level. (20) 
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Problem 3:  
 
Consider the soil profile below. If the effective stress at point C is 111 kPa, find the value of h. (30)  
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Problem 4:  
 
A clay sample was obtained in the field with an existing vertical effective stress σ'o = 80 kPa. The clay sample had an 
initial void ratio eo = 1.2. The e-log p curve is plotted as below. Calculate the following parameters: Pre-consolidation 
pressure σ'c: compression index, Cc: swelling index, Cs; over-consolidation ratio, OCR. (Show sketches in the graph 
to determine the parameters) (30) 
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Title of Assignment:  Final Exam

TOPICS COVERED IN Final: 

Page  L1 

1. Stresses in Soil
2. Consolidation
3. Shear Strength of Soil



GEOTECHNICVAL ENGINEERING 
SPRING 2022 

SAMPLE ASSIGNMENT QUESTIONS, SOLUTION, 
AND GRADING SCHEME FOR FINAL
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NAME: ………………………………………………………………………………………..…..…...…. Student ID: …………….…..…..……….…… 

 

POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS) 

Cheating is unprofessional, unethical and is antithetical to our core value of "Excellence in Civil Engineering 
Education,” and WILL NOT BE TOLERATED at any level. To combat this serious problem, the Civil & Environmental 
Engineering (CEE) Department has adopted the following rules to eradicate cheating. 
• If a student cheats on a test/assignment, the student shall receive an automatic zero for the test/assignment.  
• A student who has been determined to have cheated in a course will IMMEDIATELY relinquish his/her 
leadership position in any of the department’s professional organizations. 
• If a student cheats multiple times in a course, the student will receive a grade of “F” for the course. 
• The calculators allowed for use in exams is restricted to the latest FE-approved calculators. For the latest 
NCEES FE approved calculators visit ncees.org or https://ncees.org/exams/calculator/   
[This NCEES policy protects the integrity of NCEES exams and has been adopted to do likewise for department’s 
exams.] 
 

EXAM GUIDELINES  

1) All cellphones/smartwatches MUST be placed in a book bags during exams and turned off. Book bags MUST 
be placed in front of the classroom and away from students. Students without a book bag must place 
cellphone/smartwatch (turned off) on Instructor’s desk – no exceptions 
2) Any student possessing a cellphone/smart-watch or any other unauthorized device WILL receive an 
automatic zero for the test/assignment.  This is cheating. 
3) Calculator covers are DISALLOWED during tests and must be placed in students' book bags during exams. 
4) There shall be NO SHARING of resources during the exam 
5) Restroom Visit: if you need to use the restroom, do so before opening the exam. Once the exam begins, you 
must submit your work to the instructor if you leave the classroom to visit the rest room (your exam terminates). 
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Problem 1 (15 pts) 

A 15-ft saturated clay layer (2-way drainage) is subjected to surcharge loading and underwent 90% consolidation in 
180 days.  

a) Find Cv. 
b) How long it will take for a 0.75-inch sample to undergo 65% consolidation in the lab (two-way drainage lab test) 
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Problem 2 (20 pts) 

Following are the direct shear test results of the 2-inch diameter and 1-inch height sample. Find the strength 
parameters of the soil. You must show detail calculation and graph.  

test No. Normal Force Shear Force 
  lb lb 
1 15 13.54 
2 30 18.95 
3 48 26.14 
4 83 39.45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





CVEG 3300 – Geotechnical Engineering                                                                           
Final Exam - Spring 2022 
Exam Duration: 2 hours 
 

4 
 

Problem 3 (10 pts) 

Find the shear strength of the soil based on the UU test results below. Detail calculation is required.  
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Problem 4 (20 pts) 

The results of two drained triaxial tests on a saturated clay follow: 

Test 1: 
Confining Pressure = 78.95 kPa 
Deviator stress at failure = 141.12 kPa 
Test 2: 
Confining Pressure = 171.51 kPa 
Deviator stress at failure = 233.54 kPa 
 
Find the strength parameters of the soil using the Mohr Circle.  
 
The Mohr circle must be drawn to the scale. Answers from an analytical approach will not be accepted. 
Show Calculation to find necessary parameters 
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Problem 5 (20 pts) 

Consider the soil profile shown in Figure 11.44 subjected to the uniformly distributed load, s, on the ground surface. 
Given: ∆σ= 26 kN/m2; H1 = 1.83 m; H2 = 3.66 m; and H3 = 5.5 m. Soil characteristics are as follows:  
 
Sand Layer: γd= 17.9 kN/m3; γsat = 18.5 kN/m3,  
Clay Layer: γsat = 18.3 kN/m3; LL = 38; e = 0.73. 
Estimate the primary consolidation settlement in the clay if 
                          a. The clay is normally consolidated 
                          b. The preconsolidation pressure is 105 kPa 
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Problem 6 (15 pts) 

A sample was obtained from point A in the submerged clay as shown in the figure. It was determined 
that it had w=54%, and Gs = 2.78. What is the effective stress at A? (hw is height of water, hs is depth of 
clay layer) 
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Abstract 
~e purp_ose of this lab is to detennine the moisture content of a soil as a percentage of its oven-
dned weight. The method may be applied to fine, medium and coarse grained soils for particle 
sizes from 2 mm to > 10 mm 

Introduction 

The moisture content test is performed to determine the amount of moisture in a given soil 
sample. Moisture content has a ratio of the mass of water contained in the pore spaces of soil to 
the solid mass of particles in that given material. Almost all soil tests help to determine the 
natural moisture content of soil, and it is essential to understand for all studies of soil mechanics. 
The natural moisture content provides an idea of the state and behavior of the soil in the field . 

Qbjectiye / 
The objective of trus experiment ;, to detenn;ne the moisture content of soil lll g;ven c~ tions. 

Apparatus 

Non-corrodible container J 
Electric oven, with a maintained temperature between 105 degrees Celsius and 115 

degrees Celsius 
Balance, with sufficient sensitivity 

balance and non- corrodible container example displayed above 1 
Experimental Safety 



The rul~s in place in the lab to ensure safety is to wear the 
appropnate clothing hi h · 
dan lin . w c is pants, closed toe shoes, and no 

g g Jewellery. Other rules were, no food or drink 
horse 1 d s, no 

p ay' an there was also a professor or lab technician in 
the lab to assist with the experiment. 

Test Procedure 

1. Clean the container, dry it and weigh (WI) to find weight of container alone 
2. Take a specimen and put the sample of soil in the container and weigh it (W2) 
3. Allow the container with the sample to stay in the oven for one full day (16-24 hours / 

minimum). Dry the specimen to constant weight, while maintaining temperature be~ 
105°C to 110°C. 

4. Record the final constant weight (W3) of the container with the oven- dried soil sample. 
Data 

SNo. Sample Number Weight Calculations 

1 Weight of Can (wl) 0.0215 kg= 21.5 g 

2 Weight of Can+ Wet 0.0305 kg= 30.5 g 
Soil (w2) 

3 Weight of Can + Dry 0.0300 kg= 30.0 g 
Soil (w3) 

Water/Moisture W(%) 
content [(30.5g-30.0g)/ (30.0-
W(%)= 21.5)]* I 00 = 

[(W2-W3)/(W3-W 5.88% 

l)]XlOO 

Calculations- Water Content, represented by w, in % = ((W2 - W3) / (W3 - Wl)) X 100 

((30.5g-30.0g)/ (30.0-21.5)]*100 / 

The Natural Moisture Content is = 5.88% 

f 

r-



g•,, • •~ iHUI~ 
I 7 I t O Cl 112 I!: 

Weighing of Can + Wet Soil (w2) Weighing of Can + Dry Soil (w3) 

Conclusion 

The moisture content, also referred to as water content, is the main indicator of water present in 
soil. Our group found that the given soil sample had a moisture content of 5.88%. Meaning the 
ratio of the mass of water contained in the porous spaces of the soil to its solid mass of particles 
in that given soil was only 5.88% of the soil. 

In Civil Engineering, the determination of moisture content is a major index used for 
understanding the relationship between the way a soil behaves and its properties. It is ke~_,/n 
it comes to construction, finding soil optimum for plant growth, and groundwater recharJ 

Using the oven drying method, we were able to find the moisture content of the soil successfully. 

V 
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Abstqct 
The test perfonned in this lab is the Atterberg Limit Test. Even though this test is simple to 
perform, errors can "Still occur wblle-performing this tesl If neither the liqui~ nor the plastic 

( 
limits can be determin~ the plasticity index cannot be measured and should be Slated as 

_ ~onplamc (NP). If the plastic limit is greater than or equal to the liquid limit, the plasticity index 
should be stated as "NP." 

Iptrpdgctjop 

ln this experiment, the Liquid Limit and Plastic Limit was calculated. This lab allows students to 
understand the meaning of the Liquid Limit when working with fine aggregates and learning 
bow different 10ils act with various amounts of water. Students measured soil and mixed it with 
ama.lJ amounts of water and calculated its characteristics after a certain amount of blows. After 
placing it in the oven and calculating the moisture content, it allows students to classify the soil 
provi.ded and understand its liquid and plastic limit as a result. 

ObJttUYc 

To detennino lhe liquid llmlt, pJaslic Iimi( U::.. ~ f and plasticity index of the given soil 
samp.lc. \ "---/ 

3 



I 
( 

Apparatus 

-r,o:tCe 
• Liquid limit device and grooving tool 
• Glass plate 
• Half cylindrical linear shrinkage mold 
• Distilled Water 
• Balance 
• Drying oven 
• Drying containers with lids 
• Mixing dish 
• Spatula 

Experimental Safety 

To ensure the safety of each student during the experiment, necessary precautions were taken 
\ 

such as the use of gloves and a mask. 

4 



/ Iest Procedure 

Step 1- Students used a provided grooving tool to measure and calibrate the height of the bowl 
on Liquid Limit Testing device to ensure it was only dropping 10mm. 
Step 2- Students weighted all three cans and labeled them accordingly. 
Step 3- Students mixed dry soil in an evaporating dish and added a small amount of water until 
the soil and water formed a slightly thick paste. 
Step 4- Students used a spatula to evenly spread the paste in the bowl of the Liquid Limit Testing 

device. 
Step 5- Students then used the provided grooving tool to carve a straight line down the center of 

the paste. 
Step 6- Students cranked the drive while keeping count until the grove closed about 10mm. 
Step 7- Students recorded the number of blows it took and then collected approximately 50 g of 

sample and placed it into a can. 
Step 8- Students placed the can into the oven and repeated steps 1-7 two addition 

accuracy 

Jest Results 

Test# 1 2 3 

Can# 1 2 3 

Mass of Can (Wl)(g) 18.3 17.2 19.9 

Mass of Can+moist 25.4 25 27.1 

soil (W2)(g) 

Mass of Can+dry soil 23 22.2 24.7 

(W3}(g) 

#of Blows 29 16 38 

5 



/ 

I 

L 

Conclusion 
This report summarizes the results obtained from the Atterberg Limits test. We averaged our 
Plastic Limit from three tests to be 52.35 %. We also calculated the Flow Index which equated to 
19.13 %. It is observed that the Plastic Index (PI), Liquid Limit (LL), and the Plastic Limit (PL) 
serve a very important cause in the field of engineering, especially when designing footing~ 
determining strength, compaction, and swelling characteristics. 

6 
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Problem 1 

 
Problem 2 

 
Problem 3 

 
Problem 4 
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Use the following format for all your homework: Hard copy of your assignment is required in the class.   

1. Your homework should be complete, neat, and professionally presented. 
2. Use only engineering paper (no graph paper) for submitting your homework.  
3. Your homework should have the following on top of the first sheet 
4. Your name and Roster Number 
5. Course prefix, number, section, and title 
6. Homework number 
7. Date Given 
8. Date Due 
9. Five (5) points will be deducted for improper cover pages. 
10. Drawing of free body diagram is must for the questions which need Free body Diagram. 
11. Show all steps for arriving to the final answer clearly. Include all appropriate sketches. 
12. Reference all figures, tables, constant values, equations, and conversions used to complete the 

problem. 
13. Include all the appropriate units throughout the solution. Points will be deducted for answers presented 

without the appropriate units. 
14. Start a new page for every new problem. 
15. Problems should be in the order assigned. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problem 1 
 
During a hydrometer analysis a soil with a Gs = 2.60 is immersed in a water suspension with a temperature of 24°C. 
An R = 43 cm is obtained after 60 minutes of sedimentation. What is the diameter D of the smallest-size particles that 
have settled during that time? Is it silt or clay? 
 
Problem 2 
 
The following are the results of a sieve analysis: 

 
 

Determine the following:  
a. Prepare the Table to determine the percent finer of each sieve and plot a grain-size distribution curve (using MS 
Excel). 
b. Determine D10, D30, and D60 from the grain-size distribution curve. 
c. Calculate the uniformity coefficient, Cu. 
d. Calculate the coefficient of gradation, Cc. 
 
Problem 3 
 
The grain-size characteristics of a soil are given in the following table. 

 
a. Draw the grain-size distribution curve. 
b. Determine the percentages of gravel, sand, silt, and clay according to the AASHTO/USCS system. 
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Use the following format for all your homework: Hard copy of your assignment is required in the class.   

1. Your homework should be complete, neat, and professionally presented. 
2. Use engineering paper for submitting your homework. If graph is required for the home work, use 

appropriate graph (e.g., arithmetic graph, log or semi-log graph etc.)ss 
3. Your homework should have the following on top of the first sheet 
4. Your name and Roster Number 
5. Course prefix, number, section, and title 
6. Homework number 
7. Date Given 
8. Date Due 
9. Five (5) points will be deducted for improper cover pages. 
10. Drawing of free body diagram is must for the questions which need Free body Diagram. 
11. Show all steps for arriving to the final answer clearly. Include all appropriate sketches. 
12. Reference all figures, tables, constant values, equations, and conversions used to complete the 

problem. 
13. Include all the appropriate units throughout the solution. Points will be deducted for answers presented 

without the appropriate units. 
14. Start a new page for every new problem. 
15. Problems should be in the order assigned. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problem 1 
 
The LL, PL and SL of a clay is 38%, 27% and 24% respectively. Its natural water content is 30%. In what state the 
clay exists in now. Answer this question using both CI and LI, and also show the state of the soil in Volume vs water 
content graph.  
 
Problem 2 
 
Comment on the validity of the results of Atterberg Limits on soils G and H. 
 

 
 
Problem 3 
 
The following data were obtained from a liquid limit test on a silty clay. 
 

 
 

Two plastic limit determinations had water contents of 23.1 and 23.6 percent. Plot the flow curve based on the given 
data. Determine the LL, PI, the flow index, liquidity index, consistency index and the toughness index. The natural 
water content of the soil was found 30%.  
 
Problem 4 
 
A saturated soil used to determine the shrinkage limit has an initial volume of 20.2 cm3 and final volume was obtained 
14.3 cm3. Mass of wet soil was 34 gram, and the mass of dry soil was obtained 24 gram. Determine the shrinkage limit 
and shrinkage ratio.  
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Problem 1 
 
The following grain size distribution test results were obtained from sieve analysis test. 

U.S. Sieve Number Percent Passing 
4 100 

10 90 
20 64 
40 38 
80 18 

200 13 
 
Also, the Atterberg test results revealed the following results 
 
LL = 23 and PL = 19 
 
Classify the soil by using 

a) AASHTO soil classification system 
b) USCS soil classification system 

 
Give group names and group symbols. Show the GSDC and sketch of finding necessary information from GSDC. 
 
Problem 2 
 
Classify the soil using USCS system. Give the group symbols and group names.  
 

Soil Sieve Analysis- 
Percent Finer 

LL PL Cu Cc 

#4 #200 
a 70 30 33 12 - - 
b 48 20 41 19 - - 
c 95 70 52 24 - - 
d 100 82 30 11 - - 
e 71 11 32 16 4.8 2.9 
f 90 8 39 8 3.9 2.1 

 
Problem 3 
 
Classify the soil based on USDA textural classification 
 

 
Soil 

Particle Size Distribution (%) 

Sand Silt Clay 
B 55 5 40 
C 45 35 20 
D 50 15 35 
E 70 15 15 



Problem 4 
 
Classify the following soils by AASHTO classification system. Give group index for each soil.  
 

 
 

Soil 

Sieve Analysis- 
Percent Finer 

 
LL 

 
PL 

#10 #40 #200 

a 98 80 72 52 31 

b 90 74 58 38 26 
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Use the following format for all your homework: Hard copy of your assignment is required in the class.   

1. Your homework should be complete, neat, and professionally presented. 
2. Use engineering paper for submitting your homework. If graph is required for the home work, use 

appropriate graph (e.g., arithmetic graph, log or semi-log graph etc.)ss 
3. Your homework should have the following on top of the first sheet 
4. Your name and Roster Number 
5. Course prefix, number, section, and title 
6. Homework number 
7. Date Given 
8. Date Due 
9. Five (5) points will be deducted for improper cover pages. 
10. Drawing of free body diagram is must for the questions which need Free body Diagram. 
11. Show all steps for arriving to the final answer clearly. Include all appropriate sketches. 
12. Reference all figures, tables, constant values, equations, and conversions used to complete the 

problem. 
13. Include all the appropriate units throughout the solution. Points will be deducted for answers presented 

without the appropriate units. 
14. Start a new page for every new problem. 
15. Problems should be in the order assigned. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Problem 1 
 
Consider the soil profile below. What is the change in effective stress at point C if: 
a. the water table drops by 2 m? 
b. the water table rises to the surface up to point A? 
c. water level rises 3 m above point A due to flooding? 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
Problem 2 
Plot the stress profile for total stress, effective stress and pore water pressure. Show all calculation. 
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