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COURSE DESCRIPTION IN ABET FORMAT

CIVIL AND ENVIRONMENTAL ENGINEERING DEPARTMENT
CVEG 3303 GEOTECHNICAL ENGINEERING

Course number and name:

CVEG 3300 Geotechnical Engineering

Credits and contact hours:

3 credit hours

Instructor’s or course
coordinator’s name:

Dr. Md Jobair Bin Alam

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.

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

***k**Highly Required*****

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

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

N/A

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.S0il 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
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GEOTECHNICVAL ENGINEERING
SPRING 2022

SAMPLE ASSIGNMENT QUESTIONS, SOLUTION,
AND GRADING SCHEME FOR TEST 1
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CVEG 3023 — Geotechnical Engineering
Test-1, Spring 2022
(1.00 pm — 2.00 pm)

NAME: ... i e — s Student ID: .....ooviiiii i,

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).



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

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. Dgo=?
(@) 0.02 mm

)
(b) 0.
(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)

d) None of the above.



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

6) In its natural state, a moist soil has a volume of 0.33 ft3 and weighs 39.93 Ib. The oven dried weight of the
soil is 34.54 Ib. 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.



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

11) Flow Index of the soil based on the flow curve below is most nearly

(a) 19
(b) 29 N
(c) 39 0 X e
(d) 49 \\
& %0 NI
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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

(a)

(b)

(c) Partially true

(d) Both and (a) and (c)



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

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

18) A soil has w = 14.6%, Gs = 2.81, y = 18.2 kN/m3. The void ratio of the soil is:
(@) 0.74

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 (V)=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 (V)=0



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

20) The percent Gravel, sand, silt and clay of Soil B is:
(@) 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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CVEG 3023 — Geotechnical Engineering @ =

Test-1, Spring 2022 &)~

(1.00 pm — 2.00 pm) -~
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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 foliowing rules to eradicate cheating.

. If a student cheats on a testfassignment, 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 hisfher
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 calcutators 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.orglexams/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 cellphonefsmart-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).



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

Mark the correct answer in all the questions. You need to show the soliition/schenatic graph of the numerical
problems in the space provided. Without solution, only the marked correct answers would be provided 50%

credit.
¥
/:I) For a granular soil, effective size (D1o) = 0.09 mm, and coefficient of uniformity (Cu) = 4.56. Dso="7
/ (8) 0.02 mm B

80.41mm bu = fié's-
(c) 50.67 mm
(d) None of the above s, Do = CnX Dio

T Y4 CEXD O

= 0+<Ulmyn
RS

*]L 2) A soil in which the particle sizes are distributed over a wide range is termed
(a) Poorly graded soil.
(b) Well graded soil.
Gap graded soil.
(d) Granular soil,

,-/3) Which of the following is not a volume relationship?
V' (a) Void ratio

(b) Porosity 0s We PR XITO
(c) Degree of saturation W&
(© Water content

_;ﬁ) 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%.
Nater 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

4 caonodi1t;on, its void ratio will be 45= 267 , 402 32.). s 032
Coss 0= wos
(c) 1.00. = 032%2 6%
(d) None of the above. e= 085



CVEG 3023 - Geotechnical Engineering
Test-1, Spring 2022

(1.00 pm - 2.00 pm) .
NA E
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: ,’é) In its natural state, a moist soil has a volume of 0.33 ft and weighs 39.93 Ib. The oven dried weight of the
" soil is 34.54 Ib. If Gs = 2.67, what will be the volume of soil solids?

(3)5877%? Nz0330 W=ge-93W  Rd= 34eSY (Gs-263 .
. e=
gc)) 207 ft3 (NSERES T V=013 Ve
@oarte g5+ WS/s - 8w

Vv= 04123 Vge V-\v

At da Vg¢=0-23- 042
/ Vg 021

\/ 7) The moisture content of soil at the point of transition from semisolid to plastic state is
a) Shrinkage limit. i
Plastic limit. /
(c) Liquid limit.
(d) Atterberg limit.

8) Pasticity index equal to zero refers to
Non-plastic sail.
VvV {b) Low plastic soil. D=
(c) Medium plastic soil. LL-0L=0
(d) High plastic soil

2 )rain-size distribution and plasticity of soils.

1) 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.

i The soil classification systems are mainly based on

10Ut the particle size distribution of a seil shows 30% sand, 40% silt and 30% clay-size particles, its textural
assification is
Clay ioam.
(b) Loam.
(c) Silty clay loam.
(d) Siity clay.



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

) Flow Index of the soil based on the flow curve below is most nearly

V§: _

(c) 39 . Nl _'_ Tp= miwz
(d) 49 LN L ] ugrdi/rd!

5 80— \\ B

LT = J0-44

. | -

2 g A

o L DR log 3/5
e e L

7( 12) The soil passing #200 sieve are

. , , . &l
%g;gy B §itt porukare B0 0075 €
(c) Sand

(d) None of the above is correct

te D00

-

/" 13) A soil has more than 80% finer and LL=60 and PL=30, the soil is

Ay
(f’; f’; Dr=i1-PL =30 LL 250
fd)gg P ok 0w or above A Lne

Pr >3

‘/t{l.iquidity index LI is a measure to describe the soil's plasticity behavior

(a) True

O False

{c) Partially true

{d) Both and (a) and (c)



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

g Hydrometer test is required to classify soil
Ag) False
\/ (b) True

f 16) If the LL and the PL of a soil is identical, the soil is:
“~~(a) Silt
' (b)Clay

¢} Sand
ine grained soil

X‘f) The LL of a soil is 60% and the G; is 2.75. The void ratio at the liquid state of the soil is:

\/(3) 1.61 W 60/ Gs:2-95
g Wodvaro = (0+6)(2:75)
{d)y 1.67 ’

18) A soil has w = 14.6%, Gs = 2.81, y = 18.2 kN/m?. The void ratio of the soil is:
0.74
(b)

0.78 Gs \CH
(c) 0.82 <+w)
(4086 ¢ (14€) = (l-rolt@ 2.81)(4:81) = 3159
[+€ = 3(-$9/1gs 2
e- D735
//"

\/ 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 (V4)=0
) Degree of saturation (S)=0%, water content (w)>0%, Volume of water {V)=0
éDegree of saturation {(S)=100%, water content (w)>0%, Volume of water (Vi)>0
(d) Degree of saturation (S)=100%, water content (w)>0%, Volume of water {Vi)=0



CVEG 3023 — Geotechnical Engineering
Test-1, Spring 2022
(1.00 pm - 2,00 pm)

20} The percent Gravel, sand, silt and clay of Soil B is:

((a))G=0%, S=45%, M=30%, C=25%
D) G=10%, $=50%, M=40%, C=10% [ IN
(c) G=1%, S=61%, M=31%, C=7% L,
)

Parcent Fider by Weight

G
G=0%, S=30%, M=60%, C=10%

|J.
i
i
¥
{4
|

Particie Duamater {mm)

00027 25/ fpsn

30/‘/ Claa=26 ‘/o
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Test-1, Spring 2022
(1.00 pm — 2.00 pm)

NAME: D W\\O\ ........ LQX 0'/3 ................................................................... Student ID: 2\‘\010 LT%LJ ...........

CVEG 3023 — Geotechnical Engineering ?7.*
i

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 professiona! 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:/incees.orglexams/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 arid 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 cellphonefsmart-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)



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

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 (Do) = 0.09 mm, and coefficient of uniformity (Cu) = 4.56, Dg=?

(a) 0.02 mm CV O
041 mm = o -1
€} 50.67 mm _T@® 4se ?_.5-0——‘-\4
(d) None of the above Dw 0. CA VIM

ow - O."'\\ﬂ‘m

%A soil in which the particle sizes are distributed over a wide range is termed
ocorly graded soil.
Well graded soil.
¢) Gap graded soi.
~d) Granular soil.

hich of the fo\\owmg is not a volume relationship?
(a) Void ratio) @ =
(b) Porosity i\ = \f«/

(c) Degree of saturation | &g, = \’ e
@Watercontent + W=y

uu‘,"WD

4) Select the incorrect statement.
D( a) Void ratio can be greater than unity.
@Dorosity lies between 0 and 100%.
¢) Degree of saturation lies between 0 and 100%.\/ 9] < N < /
’ J,d‘} Water content is always less than 100%. w

If the specific gravity of soil solids is 2.67, and water content is 32% for a given soil at the saturated

g ;:;noc.l:t;on, its void ratio will be 6{ c 9. Ry /\ 0= }‘_;I\T,
@085 ag 5
{c) 1.00.
{d) None of the above. pIWwW Gs
2y LW
0= & %6"% ,



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

§) In its natural state, a moist soil has a volume of 0.33 ft? and weighs 39.93 Ib. The oven dried weight of the
/soil is 34.54 Ib. If Gs = 2.67, what will be the vo v_lume.of.smlsohds?

- a4 M
v Bt G52\ 0kt W 3aazlh  ¥d- 3HHIb

() 2.07 e ez ? 4.4%
0.207 f6 ' - A
@ ﬁ 0.%%

¥ =2\

7) The moisture content of soil at the point of transition from semisolid to plastic state is

\/ %Shnnkage limit.
Plastic limit.
Liquid limit.

(d) Atterberg limit.

Plasticity index equal to zero refers to
Non-plastic soil.
} Low plastic soil PI'-‘ D
(c) Medium plastic soil
(d} High plastic soil.

e soil classification systems are mainly based on
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.

.-f ..
‘/0) If the particle size distribution of a soil shows 30% sand, 40% silt and 30% clay-size particles, its textural
classification is . . - . - .
Caoscatr /,$= AL AME 0L o C = 30,
{b) Loam.
(c) Silty clay loam.
(d) Silty clay.



CVEG 3023 — Geotechnical Engineering
Test-1, Spring 2022
(1.00 pm — 2.00 pm}

% 5 Flow Index of the soil based on the flow curve below is most nearly
(b)

19
29 P
&0 o J\{{ T
E ¢ ) N 2 Tt
TR ¢
«l '] | :J_ - ﬁ i
,‘,f__zﬁ] (_'_l |
= W, - W, T
) N=29
F Jov ( Eﬁ’\\ N

\J( 12) The soil passing #200 sieve are Gvont \

ilt
@lay S GO\
Sand

d) None of the above is correct
9 C 4 0.002 v

/ T 3) A soil has more than 80% finer and LL=60 and PL=30, the soil is

V- i OT-11- PL  LLD 9

%@: | = (10 - 3o
(ar'sc PT- #0

i

/ ,14) Liquidity index LI is a measure to describe the soil's plasticity behavior

Glyrue

(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)

15) Hydrometer test is required to classify soil

{a) False
True W oy
\/d(lf the LL and the PL of a soil is identical, the soil is:
(a) Silt
(b) Clay LL=pL P1= O
@ Sand P
(d) Fine grained soil Pwe
Sund
173 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 L" 0 “’276 _V _ (5
(b) 163 WU=0A | G4 {’,-_\_Iq_ ez (s
1.65
167 {290 ¥I=29.2 °
P7= -PL

8) A soil has w = 14.6%, Gs = 2.81, y = 18.2 kN/m3. The void ratio of the soil is:
\/@g;g PEN }% 2EN/mE 688 Qe

g S T e &
e B Lo E
Qe = uew\(’sw - U"&\ Q‘@%/—_ D

V2 o
-G Uw&; v e (e WA
~ X2

-

At the plastic state of the soil, whicti of the following is true
) Degree of saturation (S}=50%, water content (w)=0%, Volume of water (V)=0
b) Degree of saturation (S}=0%, water content (w)>0%, Volume of water (Vy)=0
Degree of saturation (S)=100%, water content (w)>0%, Volume of water (Vi)>0
(d) Degree of saturation (S}=100%, water content (w)>0%, Volume of water (Vi)=0

-..4--—4-..,—-..._—

CL L



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

20) The percent Gravel, sand, silt and clay of Soil B is:
7[\ {a) G=0%, S=45%, M=30%, C=25%
(b) G=10%, $=50%, M=40%, C=10% fy
(c) G=1%, S=61%, M=31%, C=7% 6 L 4

@G=0%, S=30%, M=60%, C=10%

Percent Finer by Weight

e

< © 5
H } i

W o1 Vg 1 M
Y pancie Diamll«ot:vpn? 'm

Pb\S%\VV) 0. OSpavm =

Pacsing 0. 02 =
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CVEG 3023 — Geotechnical Engineering

Test-1, Spring 2022 69\_‘
(1.00 pm — 2.00 pm) /

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.

O 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 histher
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:/incees.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).



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

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.

For a granular soil, effective size (D10} = 0.09 mm, and coefficient of uniformity (Cu) = 4.56. Dgy="

@0.02 mm D 5
0.41 mm O Lo
?) 5067 mm Cw= 5o 56 = S eq

(d) None of the above
Deo = 456 %0.09 =0 .Y|mm

2) A soil in which the particle sizes are distributed over a wide range is termed
(a) Poorly graded soil. T

(b) Well graded soil.

(c} Gap graded soil.

(@ Granular soil.

7K 3) Which of the following is not a volume relationship?
(a) Void ratio .
@) Porosity
(c) Degree of saturation
(d} Water content

ﬁ’IfSeIect the incorrect statement.
1‘/‘ (a) Void ratio can be greater than unity.
(b) Porosity lies between 0 and 100%.
(c) Degree of saturation lies between 0 and 100%.
(@ Water content is always less than 100%.

g
5) If the specific gravity of soil solids is 2.67, and water content is 32% for a given soil at the saturated
v condition, its void ratio will be
(a) 0.12. 21 x 22Y., = p3s
() 0.85.

(c) 1.00.
(d) None of the above.



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

7( 6) In its natural state, a moist soil has a volume of 0.33 ft3 and weighs 39.93 Ib, The oven dried weight of the
soil is 34.54 Ib. If G = 2.67, what will be the volume of soit solids?

207018
Eggzo.?nﬂ Y=0.33€% % V5 =7-7
(c) 207 ft v=-39.92ib T
{G) 0.207 ft3 o4z 34354 1b

s = 2.1

(a) Shrinkage limit —_
(b) Plastic limit.

(c) Liquid limit.

{d)Atterberg limit.

7) The moisture content of soil at the point of transition from semisolid to plastic state is
I —

Plasticity index equal to zero refers to
(&) 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.
) 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.

'/1'0) If the particle size distribution of a soil shows 30% sand, 40% silt and 30% clay-size particles, its textural
classification is

(@Clay ioam. 307, sund

{b) Loam. Y y

(c) Silty clay loam. q ,: s _
(d) Silty clay. 80 ). (kY si2c



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

/A1) Flow Index of the soil based on the flow curve below is most nearly

o/ W19

%29
(c) 39 0}—
NJ\49
& @ , ,6‘
Rihninainiile
3 . | :
SEEIE '
n - ..J ._.l_ I | I

12 4 6810 2025 406080100
Mumber of blows

7/\ 12) The soil passing #200 sieve are
@) sit

(b} Clay

{c) Sand

(d) None of the above is correct

/1311 soil has more than 80% finer and LL=60 and PL=30, the soil is

(a) SP -
I/gMH P:L 3:L-
CH -

(d) SC

‘/1’3) Liquidity index LI is a measure to describe the soil's plasticity behavior

Q@ 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)

15) Hydrometer test is required to classify soil
(a) False

(®) True

16) If the LL and the PL of a soil is identical, the solil is:
~a) Silt

{b) Clay

(c) Sand

(@) Fine grained soil

17) The LL of a soil is 60% and the G is 2.75. The void ratio at the liquid state of the soil is:
(a) 1.61
(b) 1.63
1.65
(d) 167 ~

5

18) A soil has w = 14.6%, Gs = 2.81, y = 18.2 kN/m?3. The void ratio of the soil is:

(a) 0.74 - ‘. -~ 3.2

(b) 0.78 N = 14l =L C T
(c) 0.82 Gs = 2.8\ | + O -V,

(d)0.86 Yzi7.2

65 ~Td 28V - 4810

</'Q\> RC i | 734

>< 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 (Vy)=0
Degree of saturation (S)=0%, water content (w)>0%, Volume of water {V)=0
(c) Degree of saturation (S)=100%, water content (w)>0%, Volume of water (Vi)>0
(d) Degree of saturation (S)=100%, water content (w)>0%, Volume of water (V)=0



CVEG 3023 — Geotechnical Engineering

Test-1, Spring 2022
(1.00 pm - 2.00 pm)

V/!ﬁ) The percent Gravel, sand, silt and clay of Soil B is:
(a) G=0%, $=45%, M=30%, C=25% ~

G=1%, S=61%, M=31%, C=7%

(b) G=10%, S=50%, M=40%, C=10% s

(d) G=0%, S=30%, M=60%, C=10%

Percent Finer by Weight

Particle namater {mm}
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TOPICS COVERED IN TEST 2:

1 Permeability

2. Compaction

3.  Atterberg Limit

4 Soil Classification

5. Wet-Volume Relationship
6. Grain Size Distribution

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
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CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

NAME: ... i e — s Student ID: .....ooviiiii i,

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).



CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

Problem 1 (10 pts)

During a hydrometer analysis a soil with Gs = 2.6 is immersed in a water suspension with a temperature of 24°C.
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.



CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

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
c
d

e

) Determine the Liquid Limit (LL) of the soil using the graph (next page)
) Find the Plastic Limit (PL) value

) Find the plasticity Index of the soil.
) Find the flow index of the soil
(Detail sketch in the flow curve is required, graph given next page)

Table 1: LL Test

Weight Weight of Weight of , Weight | Moisture
Sample | of can can +moist | can +dry \\/NV:,E?E O)f ofdry | Content Nué?fﬁ; of
() sail (g) sail (g) 9| soil (g) %
17.1 25.9 23.3 38
A 18.3 30.3 26.4 20
18.5 26.9 23.9 9
Table 2: PL Test
Weight of can | Weightofcan | Weight of can Weight of Weight of dry Moisture
(9) +moist soil (g) +dry soil (g) water (g) soil (9) Content %
18.6 19.7 19.5




CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

(Write down the specific axis title in the graph, Label X and Y axis properly)




CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

Problem 3 (20 pts)

Given the following test results:
Volume of Soil: 0.5 ft3, Wet Mass: 52.73 Ib, Dry Mass: 45.53 Ib, 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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Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)



CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

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.

w (%) 10 13 16 18 20 22 25
¥ (pef) 98 106 119 125 129 128 123

(Write down the specific axis title in the graph, Label X and Y axis properly)
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CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

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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Mid Term Test, Spring 2022 l G_a o
(1.00 pm — 2.45 pm) B
: -
NAME: 4""“‘-57“\‘ .......... [ N A Student ID: P_,‘EU‘#’?Z ”3

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 histher
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 calcufators visit ncees.org or https://incees.orglexams/calculator/
[This NCEES policy protects the integrity of NCEES exams and has been adopted to do likewise for department's
exams.)

EXAM GUIDELINES

1) Ali celfphones/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
cellphonefsmartwatch (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 restraom, do so before opening the exam. Once the exam begins, you
must submit your work o the instructor if you leave the classroom to visit the rest room (your exam terminates).
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Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

Problem 2 {20 pts)

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

va] Complete the tables (1 & 2)
MY Determine the Liquid Limit {LL) of the soil using the graph (next page)
&1 Find the Plastic Limit (PL) value
) Find the plasticity Index of the sail.
»¢€) Find the flow index of the soil

(Detail sketch in the flow curve is required, graph given next page)
Table 1: LL Test

Weight | Weightof | Weight of : Weight | Moisture
Sample | of can can.+moist | can +dry Vv\j:tlg?t(o)f ofdry | Content Nug?:vs;of
(@) soil (g) soil (@) |29 | soil (g) %
17.1 259 233 |9k §.Z [41.% 38
A 18.3 303 | 264 3.9 6.1 |46.1 20
18.5 26.9 289 [0 [S.4igsg,¢ 9

Table 2: PL Test

Weight of can | Weight of can Weight'ofcan Weight of Weight of dry Moisture
(@) +moist soil (g) +dry soil {g) water (g) soil (g) Content %
186 | 197 195 | 0-2 -4 22.2
.-"//
PL-=22a.2 3
LL = 455

PT = LL-rL
=455—-22 .72

Low INDEY = SLope oF -THE Fiow cCuvr Ve

x ris€  _ gl =49 - £2 _ 6.2
r _@?e- /"j 20 /.§8-/).30 0-28

'\\\

= 22 .14 Vi



CVEG 3300 - Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

Problem 3 (20 pts)

Given the following test results:
Volume of Soil: 0.5 ft3, Wet Mass: 52.73 Ib, Dry Mass: 45.53 |b, and Gs = 2.7

Find the following. W = 52.33-~4s5%  _ 0.158
45.5%
A Wet unit weight
\B7 Dry unit weight
J} Void ratio {e) of the sample [ 4
Porosity, n =52.

&Y Degree of Saturation, S Y _ w 2331 = l los. 4L ’L/

S ” SN

V = 0.$ {4

0.5 f)° J
= K 10544 WE 4102 u,/ﬂj’f
W 1.158
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CVEG 3300 - Geoteclmic%ﬂzM = }
Mid Term Test, Spring 2022 18 ? ‘ _f
(1.00 pm — 2.45 pm) olf \{ PR A8 - £9.1 pe |

. 4 I+w .
Problem 4 (30 pts) L—_&"G“ LATipV l ) R

—

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.

e) Plot the Compaction Curve in the graph provided.

JB) Find maximum dry density and optimum moisture content from the graph.

Vo) If the relative compaction is 95%, find the required dry unit weight that is to achieve in the field.

\4d} Determine the degree of saturation of the soil at maximum dry unit weight.

i

w (%) 10 13 16 18 20 22 25
¥ (pef) 98 106 119 125 129 128 123
b(rt) 18a0193.8 Loz ¢lios.a |05 | 1oag [48.4]

Write down the specific axis title in the graph, Label X and Y axis properl

pracgun [u(v‘.at——

.“D'.' MDD = llje IL-G" {4:—' éYu
m] e ot
f ‘ € = ciﬁu -’
F eS ’ | HJ
vy £ ¥
'3 ¢ 1 7 I = Wé;
2= o ] f X
u;(\ 415 / ! = 27}):624.441—1'_/
—_~ 45 | '/ | o8 i
i‘% @S 4 ! = 0-5¢¢
N 10 .r‘ l
7.5 | f I
) I
| o
(7] : : IE) 9-071.‘ 30
MDIJ‘A/-L c"‘&“ﬁw(%) OMC =‘20-5 y
\D
k6) - b .1 x 100 =P gcq - lagu i )
Y, s 1) YR o M
= |02 PG‘/’

c-wb T = Wb 5o ozesxa T

< 0544 7

‘}}(;{Ja,QBL /AHLU fﬁz.ﬁf fa‘#u/t/(c )




CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

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) Seep:age velocity. _ .
Determine all the parameters in cm/sec unit. ﬂ,‘- _@¢ - ?5’0 P , Ig ./
QVETN‘. D= 150 mm = 1S tm t ?” ?
L = 300 mm = 30 (m - Lk Four 142
Ah - SDU rarn 2 SO G L 30%
Q = 350 em’ A:-—‘F‘D ve T T
4 = Spuwr ¥ 40sec = F0D52c :r)
IM =
_e - 0 él ’?6.:;' Cm

/. (67 5"’:/5 _ :(’0-00'51

ﬂPPzwm : a K = — Ly
kb K= 3 it x 1A\
7 ¢ A V1

N,

0’— - 350%7 ?Dow\__ — |05 oo c»«-‘ ~.I00031,7
Ah'é 745,4,,4‘; 5-97‘“ 300$ 2650500 9»8/3 o

v =K = V= 0.0034 mm/;x L EF

= o.ooéé//»/s-
Veyn oo Vs L = Ye;) =\/—‘B—">

V. = 0.00LL ems l—:oj() — 0,0oééaﬁf/g X 2.64 o
) 61 — O-Ol——l\/-i> CM/S
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NAME: P(\\VSSSO\W“ Q\QS ...................................................... Student IDljacij‘b ...........

CVEG 3300 — Geotechnical Engineering g A(

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/er
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:/incees.orglexams/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).



CVEG 3300 - Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

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)
¢) 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) w %_u.)}y 100
w

Table 1: LL Test 5
Wy W ISEN
Weight Weight of | Weight of , Weight | Moisture
\ Sample | ofcan | can+moist | can +dry \'\?j:tlg:lzo)f ofdry | Content Nué?;)ﬁ;c}f
@ | soifg) | soil(g) V| soig) | %
7.1 259 233 2v L.l (A4kY | 3
A 18.3 303 26.4 39 | 8. 329 | 20
185 26.9 23.9 3 oM ™A1 9
“x._./
G

Table 2: PL Test

Weightof can | Weightofcan | Weight of can Weight of Weight of dry Moisture

(0) +moist soil (g) +dry soil (g) water (g) soil (g) Content %
18.6 19.7 19.5 0.1 0.4 8.8
W =
U’A/Sl FAS Qva
T wnd [ woker[iVw |V
“a 1 st e
Wy, '-'-2:‘_-_‘__"5 . ‘ W = -UB_L_{)-
ws
wuffg@;‘"}(\bo o = WW
WK tWws
: e _ o
o Lyl | V7 LL 145 wuT gaxed
A PL’?\ 7_7_,'271 ' &Q_l"’l.(ﬁ . o =18 .\8
4) Pt=uyu2r=02" . wy= 39 a5 ,
€) Telwwe) = H—‘-’,—;L‘—Lm; 0 3449\ -
\chu\\zhs\h 9 wa, = ___}_._‘_ = %o



» CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

Problem 3 (20 pts)

Given the following test results:
Volume of Soil: 0.5 ft*, Wet Mass: 52.73 Ib, Dry Mass: 45.53 b, 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 €) S(E)=Ww U:JS\

e) Degree of Saturation, S

= W e W)
)31 Wb@ o U
AU ©> 105 1 =20 @AY,

e

O) Vg = US55y, - Kau Ol g - \t 0.2
s e
/ %)) = B 0.50)
de = U‘fw)uuhu»s) SoSy  Sosu
/‘Uﬂ M %1 )_.F]\
T Wi A
.00 = |05,

1oy, - ;quu“’ \Ss +e\\lnu)
M- o. 151 %K " )

e d | FC
013\ epve=¢
OISO NG e

oawo, 0 7(

e = 0.200
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Mid Term Test, Spring 2022 -F)..
(1.00 pm - 2.45 pm) o= \0 T%

W\\\\l =10
Problem 5 (20 pts) micyo

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 cm? water was collected in 5 minutes. The void ration
of the sand sample was 0.61. Determine the following:

(1) Hydraulic conductivity an® /s
(2) Discharge velocity : w)ﬁ\g
(3) Seepage velocity. "
Determine all the parameters in cm/sec unit. ({m )Um) =
L,m,bm
M =G ' | aeo)ewnxod ) = 110500 = 0.0054

D\ { - - 20 -01) (&% (00)
U\?L\V\D\é\;ﬁ (- L\W}P‘i‘_) (00 o.h\‘a*@ Sw.25n (©

./ L=0.003% L U

- (%2.9) {300
60005\ )

Wwo)
¥ e " U,'z_;i_.)"' (H00) B

(D q=%A B |
- LQU\ (N (,n% S Gyetmnts (

i= o _O00mpa I
T - %\ - ltLD—\
b0

9= OIGL)) Dighargc Vel

N = oW SUNArYC *
| - ‘;Lo.oo%ﬂpjl\r:? DisNarey
= D.QOLW VWAIS
B f=w

puvy = 0001 )
LW AumPlS
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NAME: D&VMO\\'\MOL@ .................................................................. StUAENtID: ..o

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 altowed for use in exams is restricted to the latest FE-approved calculators. For the latest

NCEES FE approved calculators visit ncees.org or https:/incees.orglexams/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).



CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

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) ST o w=-
¢) Find the Plastic Limit (PL) value —

d} Find the plasticity Index of the soil. N=2s

e) Find the flow index of the soil ' Vg W)

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

Table 1: LL Test

_CD
Pi= - L IF-%’;C)

We = Wy~ W

Wy Wq \Wa, (N, N
Weight Weightof | Weight of . Weight | Moisture
Sample | ofcan | can+moist | can +dry Vx:t’gm,o)f ofdry | Content NUBT:£;°f
(@) solg) | soil(g) Vsl | % L
17.1 259 233 ¢.% | L [ 497 38
A 18.3 30.3 26.4 \Z %\ Uy, W 20
18.5 26.9 239 b, L\ 9.4 <. 2 9
W= Wy —We |00 d
iﬂs Table 2: PL Test
Weightofcan | Weightofcan | Weight of can Weight of Weight of dry Moisture
(9) +moist soil (g) +dry soil (g) water (g) soil (g) Content %
18.6 19.7 195 1. o A ny. %k
Sumpl Caluv\axion -
- <N
W= Wy = Wi = 2524 V1A=
W P a9
-\ e
= 2133 )



CVEG 3300 — Geotechnical Engineering

Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

Problem 3 (20 pts}

Given the following test resuits:

Volume of Soil: 0.5 ft3, Wet Mass: 52.73 Ib, Dry Mass: 45.53 Ib, and Gs = 2.7

Find the following.

a) Wet unit weight ¥

b) Dry unit weight §|

¢) Void ratio (e) of the sample @
d) Porosity, n

e) Degree of Saturation, S ¢

o) Y=W . 5.1y
¥ 5ot

b

V¥ Xt
W+

N= Vv
Y
h: +2 - + €S
PO
€ L &S

given' V5= 0.547
Gs= 2.1
IY\w=S7--’\3\b
Mo < 4g g3k
W= 0
W= WwWs 100
e |
w=S2.7% ‘qSEX\OD
“4s5.9%
W= 1S9\ = . 157

Qj Vb'\O\ ron0, R

e=N_|

-

(v Y= U066 b (1)

| L2
L) Y= W) (s Bw

Yre =Ur kg te
,_%—— A
g=0ad e

v
- (\4’0 \S‘K\)'Q"’ .(02,419‘;
\Dg,LH.t UD/Q'\""

s -3
e

2) D ok
%@h'm

SezwW bx

S- 0188121
Vg S

Foug &
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CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm — 2.45 pm)

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.

w (%) 10 13 16 18 20 22 25
o (pef) a8 106 119 125 129 128 | 123

(Write down the specific axis title in the graph, Label X and Y axis properly)

ﬁ@ { ()
q\ A :?if -
Lty

0

Gs= 2 0°

;D KJW: N4 (pg' WO

M_)'/,‘.:. ?:)/ \{)0
{
0 0 2> 0 W W

)

VAR P eld) 2 \OD
XA(MM’\&Q

120

Optivmt  woigrure okt



CVEG 3300 — Geotechnical Engineering
Mid Term Test, Spring 2022
(1.00 pm— 2.45 pm)

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 cm? 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.

A= 10D em m= {000 mm

Qlvem:
D= 150 mm = um Corm®
L= 200mm Dem =
- orgrany—head = GO0mm = CH
¥=9min = ﬁ;— =0. 082 TU oyediunt
€= 0. \u)
oot = < Tpen
0 V\}O\To\u\'\ ¢ tonduorny (2) L’Jb
Distharyt AL
K= QL - Velodw V=N
Py (0-9%39) o, = kiA n=14¢
TR 0] h
-, Q=¥ N= g 0.\
O .\l
N=2.u
V=21

A
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CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

NAME: ... i e — s Student ID: .....ooviiiii i,

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).



CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022

(1.00 pm — 1.50 pm)

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)

Ground Surface

A

Y =112 pef 3
v ¥

»
L]

Ysae = 120 pef 4




CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

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)



CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

Problem 3:

Consider the soil profile below. If the effective stress at point C is 111 kPa, find the value of h. (30)

Ground Surface

e
1 Gs=266

a 6=048 A “
o des=267 4 T




CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

Problem 4:

A clay sample was obtained in the field with an existing vertical effective stress o'; = 80 kPa. The clay sample had an
initial void ratio e, = 1.2. The e-log p curve is plotted as below. Calculate the following parameters: Pre-consolidation
pressure 0'c: compression index, Cc: swelling index, Cs; over-consolidation ratio, OCR. (Show sketches in the graph

to determine the parameters) (30)
14

08

void ration, e

06

04

02
10.000 100.00 1000.0 10000

vertical pressure, o '
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CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)



ABOVE AVERAGE



CVEG 3023 - Geotechnical Engineering
Test-3, Spring 2022 : { OO i
(1.00 pm - 1.50 pm)

NAME: ... M*"“-VWA ..... heampROBL- 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:/incees.orglexams/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’ bock 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).



CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

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)

Ground Surface

&at depn k= Lh = (12)(3) ‘ 1
= 334 psff Y =112 pef 3 Td’g”‘?
A A 4
Fat depth Fht= 336+ 120D(D | JL]:-W\ ]
= 14D +33E Ysar = 120 pef 4' m.
= Bl6 psf :

Lot & ft= Yol = (62u)(2D
= 1248 v
[= A48 psf | N

Ut Fit = (6204) (U)
= U496 psf

5 ar T4t = 5w
= 8l6-244:6

= [566-4 pst J/




CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

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)

5% o (Yeag- )

A = -
= 3(1q-93) am Yso = 19 ke’
- }7?,4'6:} b m’;)) T i

v evipicakon |

5= 3¢: SF oM™
U= 3(481) =293 kb

o= 2951 kn/m*




CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

Problem 3:
Consider the soil profile below. If the effective stress at point C is 111 kPa, find the value of h. (30)

Ground Surface

i .-ei g e ) . ] ] '-;__- CSY“\J .'.'G“G Mq"'
=1 \u.-h, - IM‘B- e e |0
am | P, A ik : =16 ‘2 I
T | B 08/
e e R S e s e re W s
: - = = N \*& .
. @ ecpae o \qéz‘y
B  Gs=2867 . » “
e - " = e
7 .f N —17 Ysat (2.3 +0u8) (O 8
P — — \+0U8

j = Zos ¥
6—(’ 141 kba v ,/jﬂ )

() 1g-208)+ (492X W)+ o 899 (8)
lou+34%

L\E:
e Ysat- YW

- (W83 —jogh + A2 T

= 2.2ty o+ (6423

uea 0e8l(n4m) = 49k 4405

LI b‘"é-; g7 - UC
120 = (Bq17h+169:28) = I I3

= —fr0q +l20°138
~qei28 = -6 09k
&0l = (- 506 M+ /[/

v___'_;
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CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

Problem 4:

A clay sample was obtained in the field with an existing vertical effective stress o's = 80 kPa. The clay sample had an
initial void ratio e, = 1.2. The e-log p curve is plotted as below. Calculate the following parameters: Pre-consolidation
pressure ' compression index, C: swelling index, Cs; over-consolidation ratio, OCR. (Show sketches in the graph
to determine the parameters) (30)

a . M - -
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®
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- 08— S
4
06
04 |
02! ,_,|[6"c’.__._” P
o toa0p 0 \(co‘ 1000:0 10000
a I ertical pr&su'-e' o,va
eD_/:' 8? 2, SC/: \L'O KP& cc ‘ é’—ez___ - @'6—04
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CVEG 3023 - Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

NAME: ../..\. US'}‘,(\BMWS ...................................... Student ID: ........covvrvcviier e,

\‘@

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 histher
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:/incees.orglexams/calculator/
[This NCEES policy protects the integrity of NCEES exams and has been adopted to do likewise for the depariment's
exams.|

EXAM GUIDELINES

1) Alf cellphones/smartwatches MUST be placed in book bags during exams and tumed 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) Calcutator 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

d) 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).



CVEG 3023 - Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

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)

(?/ u é ‘ Ground Surface
/ } F 3
Y =112 pef 3
A- v A_:r
0= 3Cus) = <436 N
U: 0 3 ) 4
! — 336
TL= 7,

'

B = 336+ (4-930) = %L
Uz (3)Cay) = 137 2

0= Ne-1p7.2 = CRB3.5

W\

U of 5' l—¥ - OI3L “’/f-!bX

QL
2
\'l-.
W

_ 625 -3 “:'/HQX Q(O)
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CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm - 1.50 pm)

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) X

bw'l'?l&, k’“’/mg
0,: C(19)C3) = 57MH3

U = cad(z) = 3”"”3:4:/,3

‘87 - 3= A7, 61%}7;3
¢ %

g(vuno‘wﬂf‘f
T ni 1€

\

(j = 757 ":M/r"3

et
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CVEG 3023 — Geotechnical Engineering

Test-3, Spring 2022

(1.00 pm - 1.50 pm) (5 =
Problem 3:

Consider the soil profile below. If the effective stress at point C is 111 kPa, find the value of h. (30)

Ground Surface

") F' B R AL
| e .Gs-z.sa A‘“ ---T'_F'E"'
-5 - R
s Ot ) T N Eia 3
——— ] et e e D
V1.6 | 5 |
| | |+ e
zﬁr%’\ l oo BE gt B e

I ESICRD
C+0-0!
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| 5
B@’:— -4 .$3a+ K(|29) C/fﬁ st‘ (26740 .9%)("

vz (4)Cabl)= 34.24 T4 45

-

,
T 204322+ W) + )0 = (64223 £ h(199)

U = 3934 + h)(15) \3.9 = 1001k _ | §7
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. T4, 39 .24 + 9y = 121.9 - 1p0
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CVEG 3023 - Geotechnical Engineering _
Test-3, Spring 2022 CC=0.00 o, (LL '0) T
(1.00 pm — 1.50 pm) “re
. Ock = o W s
_ e AteSCer
Problem 4: o' e Foum

A clay sample was obtained in the field with an existing vertical effective stress o' = 80 kPa. The clay sample had an
initial void ratio e, = 1.2. The e-log p curve is plotted as below. Calculate the following parameters: Pre-consolidation
pressure 0's: compression index, Ce: swelling index, Cs; over-consolidation ratio, OCR. (Show sketches in the graph
{o determine the parameters) (30)
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CVEG 3023 - Geotechnical Engineering 6?
Test-3, Spring 2022 02—
(1.00 pm — 1.50 pm)

NAME: . e Student ID: .0

POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS)

Cheating is unprofessional, unethical, and is antithetical to our core value of "Excelience 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 tes/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 histher
leadership position in any of the department's professional organizations.

. If a student cheats muttiple 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:/incees.orgfexams/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 resiroom (your exam terminates).



CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm - 1.50 pm)

Problem 1:

Determine the pore water pressure at a depth of 3 ft. below the ground surface. (10)
Also, determine the effective stress at a depth of 7 ft. on the below ground surface. (10)

Ground Surface

i F 3
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CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022

(1.00 pm — 1.50 pm)

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 Ievel (20)

Yf-‘]f‘ = 17 /k/’//mg Swater = f,g//(ﬂf/mz

/'/c!)A/f = g g

Stress, G = YLI C)-L:/QK'/V/MB (jm) = 57 /(4/__',,72
Pore Water fr(!;wrl W = _/ﬁh/A v 781 kN/”‘g (3144) = 29%7 3 /(/l//h_) 2

Effecitee {fress, g7z O - U G’= L7- 29 493 = \27./7@1/,,



CVEG 3023 — Geotechnical Engineering
Test-3, Spring 2022

(1.00 pm — 1.50 pm)

Problem 3:

Consider the soil profile below. if the effective stress at point C is 111kPa, find the value of h. (30)

. GroundSur!ace_ r: :
e=0 61 : ;
3 i -. ~T!m+. -": al [ FEW
4
h =t '"f;%}
&
p e=0. i
=1 ! G':&;%T - rl I
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mO s 111 kF,
. 0.4l 0.98 : Crypw
p- 06, f 7,’2:“~ Uz h(9.80 w/ms)
G, - 2.451 2,87 G’z (1 kP
h=?
bz dn, ) = 5m = 2087(5)* 1621010 = (gp 17 kp,
G- G-V

1 kPy = 169107 FFa - h(9.81 kNjp 3)

o K s 22
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CVEG 3023 - Geotechnical Engineering
Test-3, Spring 2022
(1.00 pm — 1.50 pm)

Problem 4:

A clay sample was obtained in the field with an existing vertical effective stress o' = 80 kPa. The clay sample had an
initial void ratio e, = 1.2. The e-log p curve is plotted as below. Calculate the following parameters: Pre-consolidation
pressure o'c: compression index, Ce: swelling index, Cs, over-consolidation ratio, OCR. (Show skefches in the graph
to determine the parameters) (30)
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Title of Assignment: Final Exam

TOPICS COVERED IN Final:

1. Stresses 1n Soil
2. Consolidation
3. Shear Strength of Soil
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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours

Y Student ID: ......ceciii i,

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).



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

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 C..
b) How long it will take for a 0.75-inch sample to undergo 65% consolidation in the lab (two-way drainage lab test)



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

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
Ib Ib
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

Problem 3 (10 pts)

Find the shear strength of the soil based on the UU test results below. Detail calculation is required.

Shear Stress

13 32 41 51 75 94 103 113 Nomal Stress




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

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







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

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: Ao= 26 kN/m2; Hy = 1.83 m; H2 = 3.66 m; and H3 = 5.5 m. Soil characteristics are as follows:

Sand Layer: y¢= 17.9 kN/m3; ysat = 18.5 kKN/m3,

Clay Layer: ysat = 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

[]sand [ Clay
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Exam Duration: 2 hours



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

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, h; is depth of

clay layer)

Saturated clay k3=15m
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Final Exam - Spring 2022
Exam Dgaﬁon: 2 hours

NAME: NTA\{ .......... ﬁbmu—ﬁ_ ................................................. Student ID: PQOH‘?ZH’S

CVEG 3300 — Geotechnical Engineering @ @ o
/

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 chealed in a course will IMMEDIATELY relinquish his/her
leadership position in any of the department's professional organizations.

0 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.orglexams/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 cellphonesfsmartwatches 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.

J3) Galculator 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).



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

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 G¢. -
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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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours

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. X y
test No, Normal Force Shear Force Nwwad Ceeer sw—ﬂreej
1b Ib pfe -~ psc /
] 15 13.54 ‘4.8 e 37
2 30 18.95 4.5S LETo
3 48 26.14 1G. 2 8.7L
4 83 - 39.45 26 %3 12,32
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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours

Problem 3 (10 pts)
Find the shear strength of the soil based on the UU test results below. Detail calculation is required.

Shear Stress

/.—:O

13 32 4l 51 75 g4 103 113 Nomal Stress
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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours

Problem 4 (20 pts)

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

Test 1:
Confining Pressure = 78.95kPa — &3 or = &g + A0
Deviator stress at failure = 141,12 kPa — A = oF K?
Test 2: . =384 +14luz = Ad0-0 &
Confining Pressure = 17151 kPa — &%
Deviator stress at failure'= 233.54 kPa == A"

£ O e o5 +05;

Find the strength parameters of the soil using the Mohr Circle. = [#].61 + 2‘3‘3-54— = 4'05‘09 K Pe\

The Mohr circle must be drawn to the scale. Answers from an analytical approach will not be accepted.
Show Calculation to find necessary parameters

Miopoar = &7+ &% = 2200% + 384 - |49.5( xR,
2 =

Miopomr, = Gy +03 4OS-DS’+ (3.8 = 28828 k P
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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours

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: Ag=-26 kN/m?, Hy = 1.83 m; Hz = 3.66 m; and Hs = 5.5 m. Soil characteristics are as foliows:

Sand Layer: ys= 17.9 kN/m3; ysar = 18.5 kN/m3,

Clay Layer: ysat = 18.3 kKN/m?; LL = 38, e = 0.73. /

Estimate the primary consolidation settlement in the clay if AU = 94 .K,J/m“"
a. The clay ts normally consolidated
b. The preconsolidatiog pressure is 105 kPa
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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours



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

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 A7 (h. is height of water, h; is depth of

clay layer)

{g - lH4os5¢ 6_.1—8}1‘.@

}-{-(o-quz.?-a)

= 1634 kg V4

a kil .

_S_r:agu_ra_tétrlr clay : : :

L
1]

(Q-S‘ mY 49.81 K.J/m'ﬁ + (lS.,x 1634 w/,,.a) 40
: 4991 Ku/m""

U = (25 F19hx £/ K> = 3424 Knlfp™
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CVEG 3300 — Geotechnical Engineering _
Final Exam - Spring 2022 q@ —
Exam Duration: 2 hours ,ﬂ_f__f,,

.........................................................................................................................................................

POLICY TO ERADICATE CHEATING (PROTECT INTEGRITY OF EXAMS)

Cheating is unprofessional, unethical and is antithetical to our core value of "Excelience 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 altowed for use in exams is restricted to the latest FE-approved calculators. For the latest

NCEES FE approved calculators visit ncees.org or https:/incees.orglexams/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 celiphones/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 ctassroom to visit the rest room (your exam terminates).



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

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 C..
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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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours

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

Problem 3 (10 pts)
Find the shear strength of the soil based on the UU test results below. Detail calculation is required.

Shear Stress
I _ . - p=0
13 32 4 & 94 31 Normal Stress
g % o
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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours

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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CVEG 3300 — Geotechnical Engineering

LY
Final Exam - Spring 2022 gt W)
Exam Duration: 2 hours EJ;' A" N

Problem § {20 pts)

Consider the soil profile shown in Figure 11.44 subjected to the uniformly distributed load, s, on the ground surface.
Given: Ao= 26 kN/m2, Hy = 1.83 m; Hz = 3.66 m; and H; = 5.5 m. Soil characteristics are as follows:

Sand Layer: ya= 17.9 kN/m3; ysat = 18.5 kN/m?, Uz 98\
Clay Layer: ysat = 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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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours

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 G = 2.78. What is the effective stress at A? (hw is height of water, hs is depth of
clay layer)

K= 57-{*‘/0
Ge=p28

Veekd (14wt ) | Gstd
'—]- et GS water
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ki F st e
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CVEG 3300 — Geotechnical Engineering
Final Exam - Spring 2022
Exam Duration: 2 hours

i e StUAENt ID: ... erneernen

-

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 & Environmenta
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 histher
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:/incees.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 tumed 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 shali 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).



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

Problem 1 (15 pts)

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

180 days.
a) Find C..

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 ,__1_‘__4
b Ib g I\”
| 15 13.54 @
2 30 18.95 .
3 48 26.14 A= w(0" 2 ™
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Probiem 3 (10 pts})

Find the shear strength of the soil based on the UU test results below. Detail calculation is required.

UV\W"'Sldu(w
Shear Stress 0*4“"-“-‘-""'
| ]
3 37 41 4 75 94 103 113 Nomaal Stress
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Problem 4 (20 pts)

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

Test1:

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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07 7+
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: Ag= 26 kN/m?; Hy = 1.83 m; Hz = 3.66 m; and Hz = 5.5 m. Soil characteristics are as follows:

Sand Layer: ys= 17.9 KN/m3; ysat = 18.5 kKN/m?,

Clay Layer: ysat = 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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: Nl n Yy
Problem 6 {15 pts) REEE

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 G = 2.78. What is the effective stress at A? (h, is height of water, h; is depth of
clay layer)
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Objective: The Moisture Content Test is based on removing soil moisture by oven-drying a soil
sample until the weight remains constant. The moisture content (") 1s calculated from the

sample weight before and after drying.

Apparatus: For this experiment, we used a wet soil sample, spatula, moisture can, and scale to

complete the analysis.

Procedure:

1.Clean and dry the container and weigh. Place a sample of soil in the container, replace the lid.
2. Remove the lid and place the container and lid in the oven and dry.

3. After drying, remove the container from the oven, replace the lid and allow it to cool.

4. Weigh the container with contents.

W




Data:

Moisture content, w%

w% (%—l:—l‘) * 100
Weight of wet soil,

Ww = W2 -W3

Weight of dry soil,

Ws=W3-WI

The following table shows the final results of the moisture content test. Only one sample was
tested giving us the results of the weight of the can, the weight of the can + wet soil, weight of

can + dry soil and moisture content percent.

’ i

y
Sample No. 1 Calculations
1 Can No. 1&2
2 Weight of can, W1 (@) 21.5
Weight of can + wet soil,
3 W2 (g) 35.5
Weight of can + dry soil, W3
4 (9) 35
Moisture content, w% =
5 (Ww/Ws) 3.7%

Table 1. Moisture content results




Conclusion

Moisture content is the quantity of water in soil. Calculating the moisture content is essential to
the studies of soil mechanics. The moisture content test gives a better understanding of the state
of the soil sample. Moisture content is one of the most important index properties used to
determine the nature of the soil. The moisture content of the soil is used to express the phase
relationships of water, air, and solids in a given volume or weight of the material. It can be
concluded from the experiment that the objective was met. The moisture content was calculated
by subtracting W2-W3, and dividing by W3-W1. Then you multiply by 100 to make the value
calculated a percent. Using the values, it can be concluded that our soil decreased .5g, and our

moisture content is 3.7%.
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Department of Civil & Environmental Engineering
Laboratory Number 01 - Water Content Determination

Objective
The goal of the experiment was to estimate the amount of water or moisture present in the
given quantity of soil using the oven-drying method.

: Introduction

{ A heating oven is an exceptional way to find the moisture content of a soil. Placing soil in
: an oven for 24 hours can yicld accurale results due to the mass loss of water in the soil. How this
i is done 1s by finding the initial mass of the soil and comparing it to the dried mass of the soil,

i that is how moisture content is found.

| Equipment/Apparatus
1. Non-corrodible container/can
2. Electric oven, able to maintain temperalure between/105 C - 115 C.
3. Balance of sufficient sensitivity. (Sensitive to 0.01/g)
4. Mini Spatula
Notice: Certain soils contain gypsum which on heating loses its water if crystallization.
If it is suspected that gypsum is present in the soil sample used for moisture content
determination it shall be dricd at not more than 80°C and possibly for a longer time,

General Remarks:

1. A coniainer without lid can be used, when moist sample 1s weighed immediately afier
placing the container and oven dried sample s weighed immediately afler cooling in
desiccator.

2. As dry soil absorbs moisture from wet s0il, dried samples should be removed before
placing wet samples in the oven.

Procedure
1. Clean non-corrodible container/can, dry container. AfRer zeroing the

scale/balance, weigh the container in grams, )
a. Record all data. This will be W, :r/
2. Place a sample of wet soil into a non-corrodible container/can using a mini
spatula. Container should be aboul half-way full of the sample. Weigh container

in grams. ‘
a. Record all data. This will be W, /
&
Civil Engineering, Undergraduate - CVEG 3300 PRI - Water Content Determination, Spring 2022 T
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Depariment of Civil & Environmental Engineering
3. Place container with sample into oven at 145°F, Dry the sample to constant
weight for 24 hours.
After the 24 hours period has been compleled, weigh the container with dried
samples in grams on scale afier zeroing the scale.
a. Record all data. This will be w;.
Data Presentation

Table 1: Moisture Content Test

S. No. Sample No. Fxarmple Calcularions
1 Can No. Group 2 44
2 Weight of Can, W1 (g) 14.1 234
3 Weight of Can + wet soil W2 (g)| 38.6 183.44
4 Weight of Can + dry soil W3 (g) 45 166.49
5 Water/Moisture Content 20.71 13.30% /
Table 1: Represents data obtained for the moisture content test, /

Sample Calculations |- Represents calculations used to find the theoretica
used is obtained from Table 1, Example Calculations.
_ (Wa-wy)

_ 1884416649 e
w(%) = ey ]00———”&“_2340 100 = 13.30%

oisture content from sample #4. Data

Results and Discussion/Interpretation

The natural moisture conlent of the soil sample is: 20.71%. This was found by using the data
obtained from Table 1 and the moisture content eqiation.

The weight of the can + the dry soil, W;, is significantly greater than the weight of the can + wet
soil, W,. This is impossible, as W;has to be greater due to its weight containing the mass of
water, mass of the can, and mass of the soil. This means an error was conducted during the
weighing of Wj. This error has been identified within the report, under the section “Sources of
Error.” Thus, our results for the moisture conlent are incorrect. \/

Sources of Error

A potential source of error in this experiment is human error, It is possible for us to have misread
the scale and golten wrong valucs for the mass. This could have been avoided by double
checking the reading from the scale, and conducting numerous Lrials.

Another human error contributing to incorrect mass values is duc to nol clcnning)hc emply
conlainer/can before conducting the test. Thus, the weight of the can may hu::/zccn inaccurate,
producing an incorrect moisture content for the given sample. This could hate’becn avoided by
washing the container and drying the container before stading the test,

Civil Fugineering, Undergraduste - CYEG 1300 PS1 - Water Content Determination, Spring 2012 3
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Department of Civil & Environmental Engineering
Our last human error identified was the weighing of the can afier the 24 hour drying period.
W, and Wpwere obtained by weighing the can without the top upon it. Unfortunalely, Wjwas
obtained by weighing the can with the top. This has resulted in the final dry weight of the
container being incorrect. This could have been avoided by communicating belter between group

members, so all members would be able to notice and notify each other about any errors being
conducted during the experimenl.

Conclusion

All objectives were met as the moisture content was found for the given sample of soil. Although

the moisture content was obtained, due to human error. istu eni is inco
we must reject the results.

References

Das, Braja M., and Khaled Sobhan. Principles of Geotechnical Engincering. Boston: PWS,
2015. Pnnt.

Civil Engiavering, Undergraduate - CVEG 1300 PRI - Water Content Determination, Spring 2021

e T TR

azuu_-..-‘ l.'i



BELOW AVERAGE




Prairie View A&M University

D P
epartment of Civil & Environmental Engineering

CVEG 3300-P01 Geotechnical Engineering Laboratory

LABORATORY REPORT 1
Moisture Content Test

Conducted on: February 16th, 2022
Submitted by:
Brennen Wright
Daniel Grant
Sophie Tuke

Darrell Patterson

Submitted on : February 23rd, 2022

Submitted to: Dr. Alam



Abstract

Tl3e purpose of this lab is to determine the moisture content of a soil as a percentage of its oven-
dried 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
Almost all soil tests help to determine the

the solid mass of particles in that given material.
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 sol in the field.

e moisture content of soil in given cO ditions.

The objective of this experiment is to determine th

Apparatus
> Non-corrodible container \_/
> 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

Experimental Safe



daneling ;
- Sgehxllf Jewellery. Other ryles were, no food or drinks, no

Play, and there was also 2 professor or lab technician in
/6%&7

the lab to assist with the experiment. W
Test Pr I ﬁ i
Tt Prosedue g

; g;iznaﬂsleecc(?ntamer, dry it and weigh (W1) to find weight of container alone
. i thp 1mer'1 and p.ut the sample of soil in the container and weigh it (W2)
. ow € 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 bem@en/

105°C to 110°C.
4. Record the final constant weight (W3) of the container with the oven- dried soil sample.

Data

S No. Sample Number Weight Calculations

1 Weight of Can (wl) | 0.0215kg=21.5¢

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

3 Weight of Can + Dry | 0.0300 kg =30.0g
Soil (w3)
Water/Moisture W (%) =
content [(30.5g-30.0g)/ (30.0-
W (%) = 21.5)]*100 =
[(W2-W3)/(W3-W 5.88%
1)1x100

Calculations- Water Content, represented by W, in % = (W2 - W3)/ (W3 - W1)) X 100

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

/ /’/ |

The Natural Moisture Content is=5.88%
74

v



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 keyfén

it comes to construction, finding soil optimum for plant growth, and groundwater recharge

Using the oven drying method, we were able to find the moisture content of the soil successfully.
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Department of Civil & Environmental Engineering

Laboratory Number 01 - Atterberg Limit Test

Objective
The Objective of this experiment is to determine the moisture content at which fine-grained clay
and silt soils transition between the different phases. The main goal is to find the plastic limit,

liquid limit, and the plasticity and flow index. /
Introduction to Theory ;

0O Atterberg Limits:
The Atterberg limit refers to the liquid limit and plastic limit of soil. These two limits are used

internationally for soil identification, classification, and strength correlations. When clay
minerals are present in fine-grained soil, the soil can be remolded in the presence of some

-

moisture without crumbling. /

0 Plastic Limit:
The moisture content at the point of transition from semi-solid to plastic state is the plastic limit
(PL)

O Liquid Limit; /

The moisture content at the point of transition from plastic to liquid state is the liquid limit (LL).
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Figure 1: Graphical Representation of Atterberg Limits

O Flow Index:
Flow Index (If) is defined as the rate at which a soil mass loses its shear strength with an increase
in water content. It is obtained by the slope of the curve drawn for Water content versus the
Number of blows.

O Plasticity Index:
The plasticity index (PI) is a measure of the plasticity of a soil. The Pl is the difference between
the liquid limit and the plastic limit.

Equipment/Apparatus

Weighing scale/balance
Casagrande’s liquid limit device R
Grooving tool

Mixing dishes able to withstand high temperatures (105°C)
Spatula

Oven

Moisture can

Plastic limit device (approved/recommended by TXDot)

SRR L

-
-

Procedure /

1. Calibrate the liquid limit device. This will be W1.

a. Complete this by using the end of the grooving tool as a measurement of height,
and correcting the drop of the cup to match the height of the grooving tool.

b. Place the end of the grooving tool under the cup. Cup should sit on top of the
device on its own.

c. Drop the cup by turning the crank on the device. If there is no movement, the
height is correct. If the cup rises, the height is too high. Loosen the sud screw
Turn the adjust screw clockwise to move the cup away from the tool. If the cup

2. Weigh moisture using a scale or balance.

a. Complete this step three times to measure three cans.

3. Place roughly 250 grams of “air-dried” soil into an evaporating dish. Add water using a
plastic squeeze bottle to develop a uniform paste in small amounts. Adequately mix soil
and water to develop a uniform paste using the spatula.

a. The soil used has to have passed through a #40 sieve.

4. Place the paste into Casagrande’s cup using a spatuls:yuﬂd smooth surface.

Civil Engineering, Undergraduate - CVEG 3300 P81 - Atterberg Limit Test, Spring 2022 3
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a. The maximum depth of paste should be about 8mm.
Cut a groove into the paste at the centerline of the cup using the grooving tool.
Crank Casagrande’s liquid limit device at 2 revolutions per second. Continue to do this
until %2 or 12.7mm closure is visible in the cup. Count the number of blows, N,
immediately after closure has been reached. Paste should be developed such that N is
greater than 35.
For N = 15-40, collect a sample from the cup using a spatula and place it into a can.
Weigh the can. This will be W2, the weight of the can + moist soil. You will use this
value to determine the moisture content of the soil.
a. N will be a higher value if the soil is too dry. Thus, N will reduce when more
water is added.

9. Find moisture content after 24 hours, also known as W3, and plot the flow curve, N vs

moisture content, /,,

Additional Notes:

1.

To make the soil dry, expose the paste to a fan or continue to mix the paste with a spatula.
a. Don’t add soil to make the paste drier.

2. Clean the cup after every trial.

a. At least three trials must be completed with N = 15-40.

1elnodaoiogy
ah using a scale or balance. This will be W1.

a. Complete this step three times to measure three cans.
Obtain exactly 20 grams of dry soil. Add water using a plastic squeeze bottle to develop a
uniform paste in small amounts. Adequately mix soil and water using the spatula.
Prepare multiple small, ellipsoidal-shaped bits of soil. Place them into the plastic limit
device. Place two clean sheets of filter paper on the face of the plate. Either side is
acceptable,
Roll upper half of device, with the calibrated opening of 3.18mm, with the lower half
plate. If the soil crumbles and forms a thread, about 3mm diameter, between the plates,
collect the sample and weigh it. This will be W2, the weight of the moisture can, and
moist soil.

a. Ifsoil doesn’t crumble, repeat the test with the same soil, but dry the soil by

rolling the soil between palms.

Obtain the weight of the dry soil and moisture by using the scale or balance. This will be
W3.

a. The water content found will be the plastic limit.

-

7
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Data Presentation and Results

Liquid Limit Test Results
Test Number Trial 1 Trial 2 Trial 3
Can Number 1 2 3
Mass of Can (g) 18.3 17.2 19.9
Mass of Can + Moist Seil | 25.4 25 271
(8
Mass of Can + Dry Soil 23 222 24.9
(8)
Number of Blows 29 16 38
Water Content (%) 51.1 56 50

Number of Blows vs. Water Content Flow Curve
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Number of Blows, N

Flow Index= 18,97

LL=52.6 \
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Plastic Limit Test Results
Test Number Trial 1 Trial 2
Can Number 1 2
Mass of Can (g) 18.6 20.8
Mass of Can + Moist Soil (g) 19.7 21.7
Mass of Can + Dry Soil (g) 19.5 215
Water Content (%) 222 285

Trial 1 PL=22.2 [/

Trial 2 PL = 28.5

Sample Calculations

Water Content (%)
W% = (Weight of Water/Weight of Soil) * 100
W% = ((25.4-23/23-18.3)) * 100 = 51.1%

Flow Index
FI=(W1% - W2%) / (LogN2-LogN1)
FI=(51.1-56)/ (Log29-Logl &)= 18.97

Plastic Limit, PL
PL = (Weight of Water / Weight of Soil) * 100
PL=((19.7-19.5/19.5-18.6)) *100 = 22.2% _-~

Plastic Index, PI
PI=LL-PL
PI=53

Sources of Error

While conducting the liquid limit test human errors were present such as not perfectly grooving
the tool into the soil and accurately timing the blows to 2 blows per second. Also while
performing the plastic limit test there was human error again dde to the rolling of the soil
between the hands.

Civil Engineering, Undergraduate - CVEG 3300 P81 - Atterberg Limit Test, Spring 2022 6
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Discussion

The significance of the results found during the experiment is that there is a small buffer zone
between the liquid limit and plastic limit. Therefore, very little liquid is able to be held inside.
This means that the experiment the soil was conducted on is very poor. Unlike better soils which
are able to hold a lot of liquid inside due to a high plastic index. Also had there not been so many
human errors we would have collected more accurate data.

Conclusion
In conclusion the experiment we did came out to be a success. After running the liquid and
plastic limit tests we needed ro run we found the water content%, flow index, plastic limit, and
plastic index and the calculations you can easily see we found what we were looking for even
though there were a couple human errors we were able to get enough data overall. Even though
the soil came out to be very poor and unlike the other soils we will still accept the results.

Civil Engineering, Undergraduate - CVEG 3300 P81 - Atterberg Limit Test, Spring 2022 7
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Introduction

The liquid and plastic limits have been widely used all over the world. Primarily for soil
identification and classification. A soil containing very high water content offers no shearing
resistance and can flow like liquids. As the water content is reduced the soil becomes stiffer and

starts developing resistance to shear deformation. Hence, depending on the moisture content, the

behavior of soil can be divided into four basic states- solid, semisolid, plastic\:yuid,

Objective

This lab is performed to determine the plastic and liquid limits of a fine grained soil. The
liquid limit (LL) is known as the water content, in percent, at which the soil in a standard cup
and cut by a groove of standard dimensions will flow together at the base of the groove for a
distance of 13 mm (1/2 in.) when subjected to 25 shocks from the cup being dropped 10 mm in a

standard liquid limit apparatus operated at a rate of two shocks per second. The plastic limit (PL)

1s the water content, in percent, at which a soil can nz@e deformed by rolling into 3.2 mm
(1/8 in.) diameter threads without crumbling.

Apparatus

1. Balance

2. Liquid limit device (Casagrande’s liquid limit device)
3. Grooving tool

4. Mixing dishes

5. Spatula

6. Oven

7. TxDOT recommended Plastic limit device



Procedure

LIQUID LIMIT TEST

1. Determine the mass of each of the three moisture cans (W1).

2. Make sure to calibrate the drop of the cup using the other end of the grooving tool so
that there is a consistency in height of drop.

3. Put about 250 g of air dried soil passing # 40 into an evaporating dish and add a little

water with a plastic squeeze bottle to form a uniform paste.

4.Place the soil in the Casagrande’s cup and using a spatula, smoothen the
surface so that the maximum depth is about 8mm.

5. Using the grooving tool, cut a groove at the center line of the soil cup.

6. Crank the device at a rate of 2 revolutions per second until there is a clear visible

closure of 1/2” or 12.7 mm in the soil pat placed in the cup. Count the number of
blows (N) that caused the closure (make the paste so that N begins with a value higher
than 35).

7. 1f N= 15 to 40, collect the sample from the closed part of the cup using a spatula and
determine the water content weighing the weight of the can + moist soil (W2). If
the soil is too dry, N will be higher and reduce as water is being added.

8. Additional soil shouldn’t be added to make the soil dry, expose the mix to a

fan or dry it by continuously mixing it with the spatula.

9. CLEAN THE CUP AFTER EACH TRIAL, obtain a minimum of three trials with
values of N ~ 15 to 40.
10. Determine the corresponding w% after 24 hrs (w3) and plot the N vs w%, called the

“flow curve”. / :



PLASTIC LIMIT TEST (TxDOT Procedure)

1. Take approximately 20 g of dry soil and mix some amount of water from the plastic squeeze
bottle.

2. Determine the weight of empty moisture can, (W1).

3. Prepare several small, ellipsoidal-shaped masses of soil and place them in the plastic limit

device. Place two fresh sheets of filter papers on either face of the plates.

4. Roll the upper half of the device which has a calibrated opening of 3.18 mm with the lower
half plate.

5. If the soil crumbles forming a thread of about the size of the opening between the plates (~3
mm diameter), collect the crumbled sample, weigh it in the moisture can (W2) for water content
palms.

determination. Otherwise repeat the test with the same soil but drying it by rolling between your

6. Determine the weight of the dry soil + moisture can, (W3)

7. The water content obtained is the plastic limit.

Data and Analysis
Liquid Limit Test Results
Weight of i
Weight of | can Wegr o Number
Sample Test : can +dry
can(g) | -+moist ol of Blows
| ot cor NS
18.3 25.4 23 29
1 17.2 25 22.2 16
19.9 27.1 24.7 38
Plastic Limit Test Results o
Weight of

k Weight of
Weight of| can

Sampl
e can(g) | +moist omn +dry

sl [P0
1 18.6 19.7 19.5
20.8 2150 21.5 -




Calculations

(Wa— Wi
{——}xwo

Water content, w% = Wi~ Wi

wi(%e) - wz(%)}

Flow Index, F;(slope of the flow curve) = Log Ni-log

r

\Wa—Ws
{—}xwo
Plastic limit, PL= /3 —-"

Plasticity Index, PI = LL-PL.

Water Content, w%= (W2-W3/W3-W1)*100

w%1=[(25.4-23)/(23-1 8.3)]*100:51%'\/‘/ _
W¥%2= [(25-22.2)/(22.2-17.2)]*100=56%

WY%3=[(27.1-24.7)/(24.7-19.9)* 100=50%-"

Plastic Limit,PL= (W2-W3/W3-W1)*100
PL= (19.7-19.5/19.7-18.6) * 100 =18.1%

Discussion

At the end of this Atterberg limit test, the value of liquid limit and plastic limit from the
conducted test was derived, as well as interpreting the liquid limit and plastic limit by using the
plasticity chart.

From the test, we determined the value of the plastic limit and the liquid limit. The value
of the plastic limit that we obtained is 18. For the liquid limit, the testing procedure is the

Casagrande method. For the Casagrande method, at 25 taps, the moisture content percentage is
22%, according to the graph and the best fit line is obtained.



A plasticity chart is needed to find the classification of silt or clay by plotting a graph

between plasticity index and liquid limit. To find the plasticity index, we must know the plastic

limit and the liquid limit of the soil. So to find its plasticity index, we must know the differences
between the liquid limit and the plastic limit.

Conclusion

The subject of the study is the liquid limit that is an empirically determined state at which

a transition from a softly plastic to liquid state occurs, therefore after its achieving soil starts to
behave as a liquid substance.The liquid limit measurement is principal especially for finding
consistency states playing a decisive role for determining the key standard characteristics of soils

representing important geotechnical parameters of fine-grained soils for investigations of the
so-called first geotechnical category.
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Abstract

The test performed in this lab is the Atterberg Limit Test. Even though this test is simple to
perform, errors ¢an still occur while performing this test. If neither the liquid nor the plastic
limits can be determined, the plasticity index cannot be measured and should be stated as
Nonplastic (NP). If the plastic limit is greater than or equal to the liquid limit, the plasticity index
should be stated as "NP."

Introduction

In 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
how different soils act with various amounts of water. Students measured soil and mixed it with
small 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
provided and understand its liquid and plastic limit as a result.

Objective

To determine the liquid limit, plastic limit, linear shrinkage, and plasticity index of the given soil
sample.



L Liquid limit device and grooving tool

e Glass plate

e Half cylindrical linear shrinkage mold
e Distilled Water

e Balance

e Drying oven

e Drying containers with lids

e Mixing dish

e 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.



Test 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 2 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 powl of the Liquid Limit Testing

device.
Step 5- Students then used the provided grooving tool to carve 8 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 50mg of
imes for

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

accuracy
. Test Results
Test # 1 2 3
Can # 1 2 3
[ Mass of Can W1)(® | 183 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)(®
# of Blows 29 16 38 J




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 (PT), 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.
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Laboratory Number 03 - Sieve Analysis B
\

Objective o :
. i sarticle particle size distribution of a solid material by determining the
ries of sieves with differents

oh a S

Introduction to Theory
e Sieve Analysis:
Sieve analysis consists of shaking the soil sample through a set of sieves that have progressively
U.S. standard sieve numbers. The sieve analysis test is also known as the
t for all aggregate technicians. The sieve

1 and crucial tes
1 order to determine design, production control requirements,

smaller openings.
gradation test. Itisa fundamenta

analysis determines the gradation i

and verification specifications.
Sieve Analysis Gradation is evaluated by passing th
sieve retains particles larger than the opening in them, whereas, the smaller parti

passing through, until they reach the pan, at the bottom., as shown in figure 1.

¢ aggregates through a series of sieves. The
cles keep

~-----:;:§§;;;.

«z3§E§2szs=rm-r

atljjiiissse P [ 1 T e ¥

Pan

Figure 1: An example of Sieve Analysis

Civil Engineering, Undergraduate - CVEG 3300 P81 - Sieve Analysis, Spring 2022
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Equipmcm/Apparalus

1. Soil sample .

7 ;aves with the cover
2: Smckab(l; :;:lon sieves used are sieve no. 4, 10, 20, 40, 60, 100, and 200
a.

asuring scale or balance - .
5 Mca Scale or balance should provide readings to 0.1 grams

Oven
Mechanical sieve shaker
Spatula
7. Brush
Procedure s e
i ven-dried soil s i
£ e e particles passing 4.75mm sieve.

a. The sample generally used has
b. If soil is clumped, use the spatula to remove the clumps.
Obtain Sieve No. 4, 8, 30, 40, 60, 100, 200, pan, and top cover. '
a. If the sieve or pan has lingering soil/dirt, remove particles using a .erSh’ by.
brushing the sieve/pan lightly. Pour sand/dirt out of the pan and wipe dry with a

R

towel.
Weigh each sieve and pan individually, and record the weight. This will be W1, the

eves. Stack sieves upon each other in increasing order.

weight of si
00, up to 4, and the top cover

a. Pan should be at the bottom, followed by No. 200, 1

placed upon the No. 4 sieve.
Pour the prepared soil sample into the top of the stack of sieves, and place the top cover

onto the stack of sieves.
Place completed stack of sieves into the mechanical sieve shaker. Allow sieves to remain

in the sieve shaker for 10 minutes.
After 10 minutes of shaking has occurred, remove the stack of sieves and weigh each

sieve and pan individually. Record the weight. This will be W2, the weight of sieve +

soil, and the weight of pan + soil.
Using weights of the sieve and pan, and sieve + soil and pan + soil, determine the amount

of sieve retained in each sieve.
a. You will use the equation: Retained Soil = value from Step 5 - value from Step 3

or Retained soi = W2 - W1.

Data Presentation

Weight of Bowl =.6225 kg

Weight of Bowl + Soil = 1.1240 kg
Weight of Soil = 0.5015 kg

Civil Engineering, Undergraduate - CVEG 3300 P81 - Sieve Analysis, Spring 2022
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Mass of Each g

sieve Mass of : Comulative

« Potained [Sof Percentage Percentage

Soillg) | Retained Retained |[Retained  |Percent Finer

T og0] 020 &3 o .96
071 00¢ 752,  50.26 %74
075 013 2811 78.37 21.63|
062 007 14.11 9248 752
054 002 481 97.28| n
os1 o001 145 9875 125
049 001 125 100.00 0.00|

Total = 048  100.00

Results and Discussion/Interpretation

Grain - Size Distribution Chart

‘
.

|

g
v

wv
o

8
/

|
|
|
|

Percent Finer
W
(=]
l

N
(=]

10 -

0 Frr—rr

Sieve Sizes

i

0.01

Calculations:
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_d from Grain-Size Distribution Graph)

10.24
s=0.80 /
460 =4.75
Cu=4.75.24=19.8
Ce = (.80)*2/(4.75-0.24) = 0,56/
Soil is considered Poorly Graded
Well Graded- Soil that has a consistent range of sizes that can fit in all sieves number 4-200
Poorly Graded- Soil that has particles that are mostly the same size /
Gap Graded- Soil that has an excess or deficiency of a certain particle size for the required

sieve number.

Sources of Error
No sources of error during the experiment.

Discussion
From the results, we can conclude that the majority of the soil is very coarse and is poorly

graded. This is further supported by a large portion of the soil not passing sieve #50, and with
some calculations can be described as poorly graded. With all the evidence given, we can safely

say the soil is not fit for use.

Conclusion :

In conclusion the experiment came out successful but sadly after running the mechanical sieve
shaker and getting the data back we have got the results showing it is poorly graded soil which is
not good for any use. So we must reject the results in the end. There were no sources of error

during the experiment.

Civil Engineering, Undergraduate - CVEG 3300 P81 - Sieve Analysis, Spring 2022
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Sieve analysis is the test performed. However, errors can still occur, most noticeably with
the loss of sample material during the transfer from sample container to first sieve. Group 4 had a
small mishap of dropping some of our sample material after we retrieved it from the mechanical
shaker. Because of this we dealt with a small loss in material, but we were still able to perform
the test in spite of this with the help of our instructor. Based on the results obtained from the

sieve analysis test, the soil type is coarse. A very small amount of the sample is fine grained,
silt/clay, while nearly s of the sample is gravel. The remaining soil in the sample, which is also

most of the sample, is classified as sand. By using the data obtained during the test we were also

able to access that the soil group symbol is SP and the group name is poygraded sand.
INTRODUCTION

The engineering properties of soil are influenced by the distribution of various grain
sizes. Grain size analysis determines the grain size distribution, which is essential for soil
classification. In sieve analysis, the soil is divided into size fractions and the weight of the
fractions are calculated. The soil is subjected to horizontal or vertical movement during sieving,
depending on the process used. This creates a relative movement between the particles and the
sieve. The individual particles either pass through the sieve mesh or are held on the sieve surface,
depending on their size. Particles that pass through the sieve mesh are determined by the
proportion of the particle size to the sieve openings, the orientation of the particle, and the
number of encounters between the particles and the mesh opening. During the sieve test we must

determine the percent retained by each sieve mesh using the following e%on,




M
% Retained = —M‘—x100

Where,
MS= Mass of soil retained on each sieve /

M i Total mass of soil

Since we did not calculate the liquid limit, LL, and the plastic limit, PL, we must find the

Uniformity coefficient (Cu): This parameter is defined as:

D
Cu = 060 2

10

Where, /

¢o_ diameter corresponding to 60% finer. /

D1 - diameter corresponding to 10% finer.
7

Coefficient of gradation (Cc): This parameter is deﬁneda/

D
Ce = 30 3

DSOXDIO

Where,

D3 i diameter corresponding to 30% finer.

By calculating the uniformity coefficient and coefficient of gradation we can determine the group

symbol and group name.
BIECTIVE

The objective of this lab is to determine the percentage of different grain sizes contained
/
within a soil. Sieve analysis helps calculate the distribution of soil particles throughout the

sieves. It also helps with plotting the particle-size distribution curve.

APPARATUS AND MATERIAL




o Stack of sieves with the cover (Sieve No. 4, 30, 50, 80, 100, and 200 are used.)
o Balance sensitive to 0.1 g.

e Mechanical sieve shaker

PROCEDURE

e Collect at least 500 g of the prepared soil sample.

o Our sample size is 793g.
e Prepare a stack of sieve. For this test, we use the sieves No. 4, 30, 50, 80, 100, and 200 in

the stack (the stacks of sieves have been already prepared by LA).

e Determine the mass of each empty sieve and bottom pan and record in table




o Pour the soil prepared in Step 1 into the first sieve, sieve No. 4.
o Place the cover on the top of the stack of sieves.

o Run the stack of sieves through a sieve shaker for 15 minutes.

o Once the sieve shaker stops, remove the stack of sieves.
e Determine the mass of:
o each sieve + retained soil and
o the bottom pan + retained soil
e Calculate the amount of soil retained on each sieve and in the bottom pan by using
equation 1.
e Calculate the Uniformity coefficient (Cu) using equation 2 and Coefficient of gradation

(Cc) using equation 3.




RESULTS

The following is tabulated results of the moisture content test.

Sieve | Sieve | massof | massof | mas of soil % Cumulative | % Finer
No. size sieve sieve soil | retained on | Retained | % retained
each sieve

30 \ 0.6 \ 400 708.5 308.5 38.9 70.4 29.6

405 46.5 59 93.5 6.5

\74 \ 475 \ 763 1012.5 249.5 315 31.5 68.5

529.5 1.5 1.5 95.0 5.0

50 \ 03 \ 403.5 \ 540.5 137 17.3 87.6 12.4

\ 200 \0.075\ 500 530 30 3.8 98.7 13

482.5 492.5 10 13 100.0 0.0
Total 793 100
Sample
weight=

Table 1: Sieve Analysis Test Results
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The results from the lab were calculated using the Uniformity coefficient formula,

D

Cu = —=— and the Coefficient of gradation formula, Cc
10

D!O

>—p_ during the lab only 1.3%

60 10 -~
passed through sieve no. 200, F i 1.3% < 50% meaning the soil type is coarse. In sieve no. 4

the percent retained was 31.5%, this shows that 31.5% is classified as gravel. The remaining

67.2% is classified as sand. Using the particle-size gradation curve, plotted using the sieve

analysis table, we determine the Cu,Cu = %i— = 12, 12> 6, and the Cc

Cc = 3_157'(60.26 = 0.733,0.733 < 1. With these two values we determined that the group

symbol and name is SP - Poorly graded sands. During the experiment there was a noticeable
g

error that occurred. Some of the sieves that attained soil were spilled, and while some of the soil

was able to be recovered some was not. Due to the siev/es/being spilled some sample numbers
were given to us by the professor.




CQNg LUSION

The objective of this lab was to determine the percentage of different grain sizes
contained within a soil sample, In engineering

| and more specific geotechnical engineering, the
grain sizes help determine the properties of soil. In the lab, sieve analysis was used to divide the

soil into different grain sizes by using the sieve shaker. After 15 minutes in the sieve shaker we
took every sieve and weighed the sieve with the soil in it. To ensure accurate soil weight the
sieves were weighed at the beginning of the lab experiment. While in the process of weighing
the sieve some of the sieves with soil in them were spilled which is the only major error that
occurred during the experiment. Despite the loss of material we were still able to perform the test
with the help of our instructor. For further study I would recommend keeping the top on as you

separate sieves. The results of the lab were calculated using the Uniformity coefficient formula

and the Coefficient of gradation formula, and the results showed that the soil type was coarse
soil, the group name is poorly graded sand and the symbol is SP.

WORK CITED

e Sieve analysis of Coarse Aggregate: From the field to the lab. (n.d.). Retrieved March
15, 2021, from hitps:

m/bloa/sieve-analysis-of regat
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Introduction
The purpose of the experiment was for each group to test our soil samples and denote the

\m
weight of soil captured in each layer of the sieve. From this you are able to determine the

percentage of the different mml sample. Which in turn will help with classifying
the soil so that engineers will be able to predict the behavior of the soil.

This experiment was conducted using a series of sieves that are specially made for this
experiment. These sieves are made of woven wired with square openings, these openings vary in
size, from 4.75 mm to 0.038 mm.

Objectives of this Experiment

The objective of this experiment is to visualize the differences in grain sizes yﬁéd

within a soil sample using the various numbered sieves.

Table 1. U.S. Sieve Size

\

Sieve No. Opening (mm)

4 4.75

10 2.00

20 0.85

40 0.425

60 0.250

100 0.150

200 0.075

The results of this test showed that our soil sample was sandy, coarse grained soil that

was well-graded. /




Experimental Safety
The safety precautions followed during this experiment included making sure that the soil
samples that were measured were poured and transported without any spillage, as well as making

sure all students performing the laboratory experiment have on lab appropriate clothin

Experimental Procedure
Our laboratory experiment group was tasked with first collecting a sample of the
prepared soil sample provided to the class. Then we gathered the stack of sieves, which included
sieve no. 4, 10, 100, 200, as well as sieves with 19 mm and 9.5 mm openings. We then measured
the mass of each empty sieve as well as the bottom pan. After that we poured our soil sample
into the top of the stack of sieves to be placed into the sieve shaker. After letting the sieve shaker
run for 10 minutes, we stop the sieve shaker and remove the stack of sieves. From there we

determine the mass of (each sieve + the retained soil) as well as the (bottom pan + the retained
soil).

Equipment

Stack of sieves with the cover (sieve sizes and numbers listed in the Data Table below)
e Balance sensitive to 0.1 g

e Bowl

e Mechanical sieve shaker (pictured below)

g,




Data

The table below shows the data obtained from the experiment.

Table 2
Initial Mass Final Mass Mass of Soil Retained
Stack of sieves 4.4885 kg 5.8295 kg 1.341
19 mm opening 0.7835 kg 0.833 kg 0.050
9.5 mm opening 0.7655 kg 1.0390 kg 0.274
l Sieve # 4 0.7595 kg 0.966 kg 0.207
\ Sieve # 10 0.677 kg 0.764 kg 0.087
{ Sieve # 100 0.518 kg 1.206 kg 0.688
K Sieve # 200 0.502 kg 0.522 kg 0.020
\ Pan 0.4805 kg 0.4985 kg 0.018
Table 3
Initial Mass Final Mass
Empty Bowl 0.6225 kg 0.6225 kg
Bowl + Soil 1.9645 kg 1.9575 kg

Mass of soil sample = (1.9645 kg — 0.6225 kg) = 1.342 kg

Table 2 shows the mass of the sieves obtained before and after soil was sifted through it.

We can see that for the most part, our soil sample is well graded, since the soil sizes are spread

out.

Table 3 shows the mass of the empty bowl, as well as the mass of the bowl with the soil

sample before sifting after sifting. We can see that there is a slight difference in the mass of the

bowl and soil obtained after sifting, and this is due to soil particles that probably got stuck on the

sieves and thus were not present in the bow! for the final mass measurement.




Results & Discussions

Table 4
Sieve Size [mm] Weight % Retained Cumulative % % Passing
Retained [kg] Retained

19 0.05 3.687 3.687 96.313
9.5 U275 20.375 24.060 75.94
4.75 0.212 15.382 39.441 60.559

2 0.289 6.480 45.922 54.078
0.15 0.688 51.248 97.169 2.831
0.075 0.020 1.490 98.659 1.341
Pan 0.246 1.341 100

Total 1.343

From the table above, we can see that about half of the soil sample was roughly between
0.15 mm and 2 mm in diameter. Plotting the sieve size and percent passing on a graph, we can
see that the curve does not represent gap-graded soil, and the slope is not steep enough to warrant

it being poorly-graded soil either, so that means that our soil sample was more or less
well-graded.

100

75

:: 0

0.1 1

Percent Passing (%)

10 100

Sieve Size (mm)




Based off of Table 5.2 in the textbook, according to the Unified Soil Classification
System, since we have more than 50% retained on Sieve # 200, our soil sample is coarse grained.
Furthermore, since more than 50% of the soil passed through Sieve # 4, our soil is more sandy
than gravely. Therefore, the group symbol of our sample ends up being SW, and since there is
more than 15% gravel, the group name is well-graded sand with gravel. Referencing Table 5.5 in

the textbook, this group is most likely equivalent to the A-1-b soil group for the AASHTO
system.

Conclusion
In conclusion, this sieve analysis experiment was conducted in order for us to determine
the group for our specific soil sample. The experiment went smoothly, despite the small
discrepancy present in the measured soil mass. Since the mass was within 0.001 kg of the initial
readings, this error had no impact on the experiment. After figuring out the percent passing and

plotting it on a log scale graph, we were able to determine that our soil sample was in group SW,

and more specifically well-graded sand with gravel.

Gl
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Abstract

The test performed in this lab is the Determination of Specific Grayity of soil. The
specific gravity is calculated by comparing the weight in air of a specified volume of soil
particles to the weight in air of an equivalent volume of distilled water at the same temperature,
which in the case of this laboratory test was 23°C. For a more accurate reading a vacuum pump
is used to remove the air in between the soil particles but it is not always necessary to find the
specific gravity. Specific gravity typically ranges from 2.6 - 2.9. In our test, we detérmined that

the specific gravity is 2.6, which falls within the common range.

Introduction

Specific gravity is a ratio measured between the unit weight of material, in our case soil,
and the unit weight of water. Specific gravity can be used in various calculations4nd can be
determined in a laboratory. Most values for specific gravity fall between a range of 2.6 to 2.9. To

find the specific gravity of soil we will use the following equation:

Where,

Ws= is the weight of the soil

W= is the weight of water
The weight of the soil is simply measured by weighing out the amount of soil that will be used in
the experiment, it can be anywhere between 100g and 120g. To find the weight of the water we
used the following equation:

Ww = Wy + W) - W,

Where,

W 1= Weight of flask + Water filled to mark

W2= Weight of flask + Water filled to mark + soil

To expand the specific gravity equation out we get,
(W, + Ws) - W,

To get a more precise calculation we can use the following:

Gs



Gs(20°C)y=G5(23°C) X A
Where,
A= is the correction factor of 0.9993
This standard is referenced by the ASTM D 854 - standard test for specific gravity of soil solids.

Objective

The purpose of this laboratory test is to find the specific gravity of granular soil.

Apparatus and Material

s Volumetric flask

¢ Thermometer

« Balance sensitive to 0.01g
« Distilled water

« Evaporating dishes

o Spatula

« Plastic squeeze bottle

Procedure

1. Measure the mass of dry soil (Ws).

2. Clean and dry the volumetric flask.

3. Carefully fill the flask with distilled water up to 500 ml mark.

4, Measure the mass of the flask and the water filled to the 500 ml mark (W1).

5. Insert the thermometer into the flask with the water and determine the temperature of the
water T=T1.

6. Put approximately 100 grams of air-dry soil into an evaporating dish, in the case of
cohesive soil, add distilled water and mix it to form a smooth paste.

7. Transfer the soil or soil paste into the volumetric flask.

8. Add distilled water to the volumetric flask containing the soil/soil paste to make it above

i

% full. F



9. Add distilled water to the volumetric flask until the bottom of the meniscus touches the

500 ml mark.

10. Determine the combined mass of the bottle with the soil and water (W2).

11. Pour the soil and water into the evaporating dish. Use a plastic squeeze bottle and wash

the inside of the flask, making sure there is no soil left inside.

Results

The following table is the raw data from the experiment.

S. Observation Number Sample
No. 1
1 Weight of flask + Water filled to mark, W1 (g) 338.8/9/ 1
2 Weight of flask + Water filled to mark + soil, W2 (g) 401.33
3 Weight of dry soil, Ws (g) 101.53
4 Weight of equal volume of water as the soil solids, Ww (g) = (W1+Ws) - | 39.09
w2
5 Gs (23°C)=Ws/Ww 2.60
6 Gs (20°C)=Gs (23°C )*A 2.5955
7 Average Specific Gravity at 20°C 2.598

i_’_ngQ € ’OU\ C{/ ) Cp
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Discussion

In this lab, we determined the specific gravity of granular soil. The specific gravity was
calculated using the equation Gs=Ws/Ww and the water weight equation Ww=(W1+Ws}-W2,
when the specific gravity equation is expanded Gs=Ws/(W1+Ws)-W2 . During the lab when we
took the weights of the dish, the weight of the dish plus the soil and the weight of the soil we got
the following; dish weight was 161.88g, dish plus soil was 263.38g, and the weight of soil which
could be obtained by subtracting the dish plus soil weight by the dish weight. When that is done
the soil weight came out as 101.52g and the weight of soil is Ws.when the picometer is cleaned
and dried 500mL is added, the weight ismeasured and is W1. The temperature in the room was
23°C and the picometer was in the ro;)m for an extended time so the temperature of the water
was assumed to also be 23°C. When approximately 100g of soil is added to the evaporating dish
you get a paste, that paste is then added to a volumetric flask. While the paste was in the
volumetric flask the instructor add water until the water reached 500ml and the weight was taken
which equaled 401.33g W3. After the weight wwrded the flask was washed out and the soil

and water was to be added to an evaporating dish.



Conclusion

The purpose of this laboratory test is to find the specific gravity of granular soil. In geotechnical
engineering the specific gravity is calculated by comparing the weight in air of a specified
volume of soil particles to the weight in air of an equivalent volume of distilled water at the same
temperature. In our lab the temperature was 23°C. Through various procedural steps we

found W1, W2, and Ws. when we found Ws, W1, and W2, the process of calculating Gs and
Ww were just plugging in values. The lab was short and was percist, and there was not any error
that greatly affected values and calculations. In the lab we can conclude that when the weight of

the soil is greater than the water weight then the specific gravity will be greater.
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Objective v
The objective of this experiment is to determine the specific gravity of soil solids Py
method. Speciﬁc gravity is the ratio of the mass of the unit volume of soil at room temperature

to the miass of the same volume of distilled water at room temperature.

Apparatus

1. Volumetric flask (500ml) with stopper pipe hole
Thermometer graduates in 0.5 Cel?'ﬁfsﬁdivision scale.
Balance sensitive to 0.01 grams.
Distilled water
Bunsen Bumner and Stand (and/or vacuum pump or aspirator)
Evaporating dishes
Spatula

Plastic squeeze bottle

£ PN hwN

Drying Oven

Figure 1. Volumetric Flask Figure 2. Plastic squeeze bottle

N /U
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Figure 4. Evaporating dish
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Test Procedure

Clean and dry the volumetric flask
Carefully fill the flask with de-aired, distilled water up to the 500 ml mark (bottom of the

meniscus should be at the 500 ml mark)

3. Measure the mass of the flaskand the water filled to the 500 ml mark (W1)

10.

1.

12.

13.
14.

Insert the thermometer into the flask with the water and determine the temperature of the
water T=1 Celsius

Put approximately 100 grams of air dry soil into a evaporating dish

In the case of cohesive soil, add water ( de-aired and distilled) to the soil and mix it to the
form of a smooth paste. Keep it soaked for one half to one house in the evaporating dish.
Transfer the soil (if Granular) or the soil paste (if cohesive) into the volumetric flask.
Add distilled water to the volumetric flask containing the soil (or the soil paste) to make
it about two-thirds full

Remove the air from the soil-water mixture. This can be dong/by applying vacuum by a
vacuum pump or aspirator until all of the entrapped air is out. Notice that this is an
extremely important step. Most of the errors in the results of the test are due to entrapped
air, which is not removed.

10. Add de-aired, distilled water to the volumetric flask until the bottom of the meniscus
touches the 500 ml mark. Also dry the outside of the flask and the inside of the neck
above the meniscus

Determine the combined mass of the bottle plus soil plus water {W2)

Pour the soil and water into an evaporating dish. Use a plastic squeeze bottle and wash
the inside of the flask. Make sure that no soil is left inside

Put the evaporating dish into an oven to dry to a constant weight.

Determine the mass of the dry soil in the evaporating dish (Ws).



Data and Results

S. No Observation No. Measurements (grams)
1 Weight of flask + Water filled | 338.89
to 500 m! mark (W1)(g) -
2 Weight of the flask + water 401.33
filled to mark -+soil (W2)(g)
3 Weight of dry soil (W3) (g) 101.52 -
4 Weight of equal volume of 39.08
water
(Ww)(g)=(W1+W3)-W2
-./-.L
5 Weight disk 161.89
6 Weight of dish+ soil 263.38 o
7 Specific Gravity Gs(T! 26 \9/ )
Celsius )=Ws/w i \/ &

Ws = Weight of dish + soil - Weight of dish

Ws = 263.38 - 161.89 = 101.52
Ww = (W1+ W3)-W2

Ww=(338.89 + 101.52 ) - 401.33 =39.08

Gs(T1 celsius) = Ws/Ww

c

Gs(T1 Celsius) = 101.59/39.08 = 2.6

Results

The specific gravity was calculated to be 2.6

.
i
#
#
Y,
/
;
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Conclusion

The objective of this experiment was to determine the specific gravity of the experiment and it
was found to be 2.6. The specific gravity is important for finding the degree of the saturation,

void ratio, and weight of the moist soils. The specific gravity of the soil is generally 2.6- 2.8.
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Introduction: The specific gravity of soils can be described as the mass of unit volume of the
soil solids compared to the mass of water at the same volume. Knowing the specific gravity of
soil can help understand how porous the soil is or how many voids it contains. It can also be used

to help determine the dry and saturated density as well as the degree of saturatiop:~

Objective: The objective of this lab experiment is to determine the specific gravity of the soil
using the density bottle method.

Apparatus:
1. Volumetric flask
2. Thermometer graduated in 0.50C division scale.
3. Balance sensitive to 0.01 g.
4. Distilled water.
5. Bunsen burner and a stand (and/or vacuum pump or aspirator)
6. Evaporating dishes
7. Spatula
8. Plastic squeeze bottle

9. Drying oven



Procedure:
1.} Clean and dry the volumetric flask.
2.) Carefully fill the flask with de-aired, distilled water up to the 500 mi mark (bottom of the meniscus should be at the 500
ml mark).
3.) 3. Measure the mass of the flask and the water filled to the 500 ml mark (W1)
4.) Insert the thermometer into the flask with the water and determine the temperature of the water T=T1 oC
5.) Put approximately 100 grams of air-dry soil into an evaporating dish.
6.) In the case of cohesive soil, add water (de-aired and distilled) to the soil and mix it to the form of a smooth paste. Keep it soake
7.) Transfer the soil (if Granular) or the soil paste (if cohesive) into the volumetric flask.
8.) Add distilled water to the volumetric flask containing the soil (or the soil paste) to make it about Two-thirds full.
9.) Remove the air from the soil-water mixture. This can be done by applying yacuum by
a vacuum pump or aspirator umtil all of the entrapped air is out. Notice that this is an extremely important step. Most of the errors in
10.) Add de-aired, distilled water to the volumetric flask until the bottom of the meniscus touches the 500 ml mark. Also dry the outside o
11.) Determine the combined mass of the bottle plus soil plus water (W2).
12.} Pour the soil and water into an evaporating dish. Use a plastic squeeze bottle and wash the inside of the flask. Make sure that no soil i
13.) Put the evaporating dish into an oven te dry to a constant weight.
14.) Determine the mass of the dry soil in the evaporating dish (Ws).



Data presentation and Results

8. No. Observation Number 1
1 Weigh of flask + Water filled 496.4
to mark W1 (g) g
2 Weigh of flask + Water filled 715g
to mark + soil (g) W2
3 Weight of dry soil (g), Ws 245.6
g
4 Weight of equal volume of 27g
water as the soil solids, Ww
(2) = (W1 +Ws) - W2
5 Gs(T1 *0 C)=Ws/Ww 2.09
6 Gs(20C)=Gs(T1 “0C)* A %09,
- |
7 Average specific gravity at 20 r/ 2.09
C k: )

Sample Calculations:

Ww = (496.4+245.6)-715

Gs (T170 C) = 245.6/27

Gs (2070 C)=9.09 x 1.000

Discussion: In the collected data, it was found that the weight of equal volume of water as the
soil solids was equal to 27 grams. The specific gravity at zero degrees Celsius was calculated to
be'8.09 and

\

Conclusion: The determination of specific gravity is a test to measure the mass of solids and the
mass of water in soil and compare them at the same volume. Determining the specific gravity of
soil helps engineers get a understanding the soil density, voids, and other soi! properties. It can

be concluded that the lab objectivé was met. The specific gravity of the soil sample was

a

calculated to be 9.09.

this /Ualue was consistent when the temperature is 20 degrees Celsius.
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Problem 1

The moist unit weight of a soil is 105 Ib/ft*. Given that i = 15% and G, =
2.7, determine

4. Dry unit weight

b. Porosity

¢. Degree of saturation

d. Weight of water, in Ib/ft?, to be added to reach full saturation

Problem 2

The saturated unit weight of a soil is 126 Ib/ft’. The moisture content of the
soil is 18.2%. Determme the fo].lmmng

a. Dry unit weight

b. Void ratio

¢. Specific gravity of soil solids

Problem 3

A sand with G, = 2.66 and e = 0.60 is completely dry. It then becomes wetted by a rising
groundwater table. Compute the unit weight (Ib/ft’ or kKN/m®) under the following conditions:
a. When the sand is completely dry
b. When the sand is 40 percent saturated
c. When the sand is completely saturated

Problem 4

A dry sand is placed in a container having a vol-
ume of 0.30 ft®. The dry weight of the sample is
31 Ib. Water is carefully added to the container
so as not to disturb the condition of the sand.
When the container is filled, the combined
weight of soil plus water is 38.2 1b. From these
data, compute the void ratio of the soil in the
container and the specific gravity of the soil par-
ticles. Also, determine the wet and dry unit
weights, in kN/m> and pcf.
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Problem 1

The moist unit weight of a soil is 105 Ib/ft’. Given that w = 15% and G, =
2.7, determine

8. Dry unit weight

b. Porosity

¢ Degree of saturation

d. Weight of water, in Ib/ft’, to be added to reach full saturation

Problem 2

The saturated uait weight of a soil is 126 ib/f®. The moisture content of the
soil is 18.2%. Determine the following:

a. Dry unit weight

b. Void ratio

¢. Specific gravity of soil solids

Problem 3

A sand with G, = 2.66 and e = 0.60 is completely dry. It then becomes wetted by a rising
groundwater table. Corapute the unit weight (Ib/ft® or kN/m’) under the following conditions:
a. When the sand is completely dry
b. When the sand is 40 percent saturated
¢. When the sand is completely saturated

Problem 4

A dry sand is placed in a container having a vol-
ume of 0,30 ft*. The dry weight of the sample is
31 Ib. Water is carefully added 10 the container
so as not o disturb the condition of the sand.
When the container is filled, the combined
weight of soil plus water is 38.2 Ib. Fromn these
data, compute the void ratio of the soil in the
container and the specific gravity of the soil par-
ticles. Also, determine the wet and dry unit
weights, in kN/m® and pcf.
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Problem 1

The moist unit weight of a soil is 105 Ib/f’. Given that w = 15% and G, =
2.7, determine

8. Dry unit weight

b. Porosity

¢. Degree of saturation

d. Weight of water, in Ib/ft’, to be added to reach full saturation

Problem 2

The saturated unit weight of a soil is 126 1b/fi®. The moisture content of the
s0il is 18.2%. Determine the following:

a. Dry unit weight

b. Void ratio

¢. Specific gravity of soil solids

Problem 3

A sand wiih G, = 2.66 and e = 0.60 is completely dry. It then becomes wettad by a rising
groundwater table. Compute the unit weight (Ib/ft* or KN/m*) under the following conditions:
a. Whea the sand is completely dry
b. When the sand is 40 percent saturated
c. When the sand is completely saturated

Problem 4

A dry sand is placed in a container having a vol-
ume of 0.30 ft>. The dry weight of the sample is
31 Ib. Water is carefully added to the container
O as nol to disturb the condition of the sand.
When the container is filled, the combined
weight of soil plus water is 38.2 Ib. Fram these
data, compute the void ratio of the soil in the
container and the specific gravity of the soil par-
ticles. Also, determine the wet and dry unit
weights, in kN/m? and pef.
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Prairie View A&M University
College of Engineering

Department of Civil & Environmental Engineering

CVEG 3300: Geotechnical Engineering

Homework 1

Submitted by: Luis Guzman
Submission Date: 02/02/2022

Professor: Dr. Jobair Bin Alam
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GEOTECHNICVAL ENGINEERING SPRING
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Title of Assignment: Assignment 2
TOPICS COVERED IN ASSIGNMENT 2:

1.  Sieve Analysis
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SPRING 2022

SAMPLE ASSIGNMENT QUESTIONS, SOLUTION,
AND GRADING SCHEME FOR HW 2
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CVEG 3300
Geotechnical Engineering
Spring 2022

Assignment-2

Department of Civil & Environmental Engineering
Prairie View A&M University




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

Your homework should be complete, neat, and professionally presented.
Use only engineering paper (no graph paper) for submitting your homework.
Your homework should have the following on top of the first sheet
Your name and Roster Number
Course prefix, number, section, and title
Homework number
Date Given
Date Due
Five (5) points will be deducted for improper cover pages.
. Drawing of free body diagram is must for the questions which need Free body Diagram.
. Show all steps for arriving to the final answer clearly. Include all appropriate sketches.
. 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.
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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:

U.S. sieve no. Mass of soil retained (g)

4 28

10 42

20 48

40 128

60 221

100 86

200 40

Pan 24

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 D19, D30, and Dgo from the grain-size distribution curve.

c. Calculate the uniformity coefficient, Cy.

d. Calculate the coefficient of gradation, Ce.

Problem 3

The grain-size characteristics of a soil are given in the following table.

Size (mm) Percent finer
0.425 100
0.1 92
0.052 84
0.02 62
0.01 46
0.004 32
0.001 22

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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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 settted during that time? Is it silt or clay?

Problem 2

The following are the resuits of a sieve analysis;

U.S. sieve no. Mass of soil retained (g)

4 A
10 42
20 45
J 128
o} 221

N} 80
(M) 40

Pan 24

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 D1, D3, and Dgo from the grain-size distribution curve.

c. Calculate the uniformity coefficient, C..

d. Calculate the coefficient of gradation, Cc.

Problem 3

The grain-size characteristics of a soil are given in the following table.

Size (mm) Percemt finer
0,425 HEY
0] >
A2 84
Han A2
R 46
0.0%)

L Y
Te 1o

11.00]

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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CVEG 3300-P01 Homework-2 Maalvika Aggarwal

PROBLEM 2
Sieve # Opening Mass of Soil % Retained Cummalative % % Finer
Retained Retained
(mm) (gm) (%) (%) (%)
[Mass of Soil/Total]*100 [100-Cumm % Retained]
4 4.750 28 4.538 4.538 95.462 ¢~
10 2.000 42 6.807 11.345 88.655
20 0.850 48 7.780 19.125 80.875 /
40 0.425 128 20.746 39.870 60.130
60 0.250 221 35.818 75.689 24,311 '/
100 0.150 86 13.938 89.627 10.373 v
200 0.075 40 6.483 96.110 3.890 /
Pan 24 3.890 100.000 0.000
TOTAL 617
Grain Size Distribution Curve
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CVEG 3300- P01 HOMEWORK-2 MAALVIKA AGGARWAL
PROBLEM 3
Opening % Finer
(mm) (%)
0.425 100
0.1 92
0.052 84
0.02 62 ’
0.01 46 /
0.004 32
0.001 22
Grain Size Distribution Curve
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Prairie View A&M University
College of Engineering

Department of Civil & Environmental Engineering

HW #2
Geotechnical Enginneering
CVEG 3300 P01

Submitted by: Denia Leroy
Submitted to: Dr.Alam
Date given: 2/3/2022
Due Date: 2/9/2022
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Dr.Alam
Hw 2
February 9,2022
Tyrah Owens
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GEOTECHNICVAL ENGINEERING SPRING
2022

Title of Assignment: Assignment 3
TOPICS COVERED IN ASSIGNMENT 3:

1.  Atterberg Limit
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CVEG 3300
Geotechnical Engineering
Spring 2022

Assignment-3

Department of Civil & Environmental Engineering
Prairie View A&M University




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

—_

Your homework should be complete, neat, and professionally presented.

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

8

o

Date Given
. 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 Cl 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.

Soil G Soil H
LL 55 38
PL 20 42
SL 25 -

Problem 3

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

No. of Blows Water Content, %
35 41.1
29 41.8
21 43.5
15 449

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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CIVIL ENGINEERING DEPARTMENT
PRAIRE VIEW A&M UNIVERSITY

CVEG 3300 Geotechnical Engineering
Spring 2022
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Mouni Yamba



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 Cl 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.

Soil G Soil H

LL 55 38
PL 20 42

SL 25 --

Problem 3

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

No.“g:f Blows Water Content, %
S i oy :
29 41.8
21 43.5

15 449

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 fimit has an initial volume of 20.2 ¢m? and final volume was obtained
14.3 cm?®. 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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1. Soil Classification
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CVEG 3300
Geotechnical Engineering
Spring 2022

Assignment-4

Department of Civil & Environmental Engineering
Prairie View A&M University




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=23and 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- LL PL Cu Ce
Percent Finer
#4 #200
70 30 33 12
48 20 41 19
95 70 52 24
100 82 30 1 - -
71 1 32 16 4.8 29
90 8 39 8 3.9 2.1

||| |T| D

Problem 3

Classify the soil based on USDA textural classification

Particle Size Distribution (%)
Soil
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.

Sieve Analysis-
Percent Finer LL PL
Soil #10 #40 #200
a 98 80 72 52 31
b 90 74 58 38 26
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Sieve #
4
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Title of Assignment: Assignment 5
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CVEG 3300
Geotechnical Engineering
Spring 2022

Assignment-5

Department of Civil & Environmental Engineering
Prairie View A&M University




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

—_

Your homework should be complete, neat, and professionally presented.

Use engineering paper for submitting your homework. If graph is required for the home work, use
appropriate graph (e.q., 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

8

N

Date Given
. 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?
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Problem 2

Plot the stress profile for total stress, effective stress and pore water pressure. Show all calculation.
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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?
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Plot the stress profile for lotal stress, effective stress and pore water pressure. Show all calculation.
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CVEG 3300
Geotechnical Engineering
Spring 2022

ErR S\

Assignment-5
o4/ a4 / 23

Department of Civil & Environmental Engineering
Prairie View A&M University




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

Your homework should have the following on top of the first sheet

Your name and Roster Number

Course prefix, number, section, and title

Homework number

Date Given

Date Due

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, fables, 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.
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