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01 – Overview of geology and geotechnical Engg   Marks:-10 Marks 

Content of Chapter: - 
1.1 Introduction of geology, different branches of geology. importance of geology for civil. engineering 

structure and composition of earth. 
1.2 Introduction of petrology, definition of a rock, classification based on their genesis (mode of origin), 

formation, classification and engineering uses of igncous, sedimentary and metamorphic rocks. 
1.3 IS definition of soil, Importance of soil in Civil Engineering as construction material in Civil Engineering 

Structures, as foundation bed for structures 
1.4 Field application of geotechnical engineering for foundation design, pavement design, design of earth 

retaining structures, design of earthen dam 

 
1. The thickness of the crust under the mountainous areas and in particular the Himalayas. 

a) 50-55 km 
b) 60-65 km 
c) 70-75 km 
d) 30-35 km 
Answer: c 
Explanation: It is believed that the thickness of the crust under the Himalayas is 70 to 75 km and under the 
Hindukush it is said to be 60 km thick. 
 

2. The depth up to which the mantle is said to exist is ________ 
a) 2000 km 
b) 1500 km 
c) 2900 km 
d) 1800 km 
Answer: c 
Explanation: The second layer, Mantle, lies beneath the crust and this zone starting from the lower boundary of 
the crust continues up to a depth of 2,900 km. 

 
 
 

3. The thickness of the 2 layers of the upper mantle is approximately said to be ________ 
a) 400 and 600 km 
b) 300 and 500 km 
c) 450 and 800 km 
d) 300 and 400 km 
Answer: a 
Explanation: The upper mantle is further divided into two layers of 400 and 600 km thickness respectively. 

Program: Diploma in Civil engineering Program Code:- CE 

Scheme:-I Semester:- 4 

Course:- Geotechnical Engg Course Code:- 22404 
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4. The depth at which the core layer starts and ends respectively is ____________ 

a) 2900 and 6371 km 
b) 2000 and 5371 km 
c) 2500 and 4771 km 
d) 2000 and 5000 km 
Answer: a 
Explanation: The mantle extends up to the depth of 2900 km and from that depth it is the core that is said to be 
present and the radius of the Earth is 6371 km and hence the core is said to extend till 6371 km. 
 

5. The following is true about the inner core. 
a) It is believed to be a semi solid body 
b) It is believed to be a solid body 
c) It is believed to be a liquid body 
d) It is believed to be a gaseous body. 
Answer: b 
Explanation: The inner core with a thickness of around 1790 km is believed to be a solid body. 
 

6. The density of the Earth in the core immediately after the mantle is _______ 
a) 8 g/cc 
b) 7.6 g/cc 
c) 9.9 g/cc 
d) 8.7 g/cc 
Answer: c 
Explanation: At the base of the mantle, density is inferred as 5.7 g/cc that jumps to 9.9 g/cc at the top of the 
core. 
 

7. What is the thickness of the inner core? 
a) 790 km 
b) 1790 km 
c) 2790 km 
d) 3790 km 
Answer: b 
Explanation: The inner core, is believed to be in solid metallic state and is said have thickness of about 1790 
km. 
 

8. The layer which is believed to be the source of volcanic activity is ________ 
a) Inner core 
b) Outer core 
c) Asthenosphere 
d) Mohorovicic layer 
Answer: c 
Explanation: The asthenosphere is believed to be the source of much volcanic activity and many other 
processes. It is said be to located completely in the upper mantle. 
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9. The branch of geology which deals with the morphology, classification, mechanism and causes of development 
of these rock structures is called as ___________ 
a) Rock geology 
b) Structural geology 
c) Basic geology 
d) Lithology 
Answer: b 
Explanation: The basic definition of structural geology is ―the branch of geology which deals with the 
morphology, classification, mechanism and causes of development of these rock structures‖. Hence the 
answer Structural Geology. 
 

10. Stratification can be seen widely in_________ 
a) Igneous rocks 
b) Metamorphic rocks 
c) Sedimentary rocks 
d) Fossil rocks 
Answer: c 
Explanation: Most sedimentary rocks are deposited under conditions which favour development of distinct 
layers piled up one above another, from bottom to top. These layers also called beds or strata. 
 

11. The branch of geology which deals with various aspects of rocks is ________________ 
a) Petrology 
b) Mineralogy 
c) Lithology 
d) Rockology 
Answer: a 
Explanation: The branch of geology dealing with various aspects of rocks such as their formation, classification 
and occurrence is called petrology. 
 

12. What are the two conditions believed to be required for the formation of igneous rocks? 
a) Low temperature and molten state 
b) Molten state and very high temperature 
c) Molten state and moderate temperature 
d) Crystallized state and moderate temperature 
Answer: b 
Explanation: A very high temperature and a molten state are, two very important conditions for the original 
material from which the igneous rocks are believed to have been formed. 
 

13. What is the state of lava or magma? 
a) Liquid always 
b) Solid 

    c) Gaseous 
    d) Mixture of liquid, crystals and gases 
     Answer: d 

Explanation: Magma or lava from which igneous rocks are formed may not be entirely a pure melt: it may have 
a crystalline or solid fraction and also a gaseous fraction thoroughly mixed with it. 
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14. The branch or study which deals with behaviour of rocks under applied forces is called __________ 
a) Soil mechanics 
b) Rock mechanics 
c) Lithology 
d) Geology 
Answer: b 
Explanation: Rock mechanics deals essentially with behaviour of rocks under applied force fields in natural as 
well as in laboratory conditions. Rock mechanics has developed at such a fast pace during last it has already 
become a compulsory part of advanced civil engineering practice. 
 

15. Which material can be used as a roofing material among the following? 
a) Slate 
b) Granite 
c) Marble 
d) Gneiss 
Answer: a 
Explanation: Slates used in many areas as roofing material for ordinary constructions and in pavements also 
fall in the category of building stones. 
 

16. Which type of compressive strength is taken as the most important index property of stones? 
a) Confined 
b) Drained 
c) Undrained 
d) Unconfined 

    Answer: d 
Explanation: Stones like all other solids fail when subjected to loads beyond their strength. The failure takes 
place under compressive, tensile and shear forces at different values. It is however, the unconfined 
compressive strength, which is taken as the most important index property of stones. 
 

17. What is the term used to express the process responsible for all the changes that take place in an original rock 
under the influence of changes? 
a) Hibernation 
b) Herbination 
c) Metamorphism 
d) Metagenesis 
Answer: c 
Explanation: Metamorphism is the term used to express the process responsible for all the changes that take 
place in an original rock under the influence of changes in the surrounding conditions of temperature, pressure 
and chemically active fluids. 
 

18. The factor not affecting metamorphism is ____________ 
a) Wind conditions 
b) Temperature 
c) Pressure 
d) Chemically active fluids 
Answer: a 
Explanation: The factors affecting the metamorphism of the rocks are temperature, pressure and chemically 
fluids. Wind conditions do not affect the metamorphism in any way. 
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19. Factors are also called ____________ 
a) Primary aspects 
b) Agents of metamorphism 
c) Agents of changes 
d) Tertiary aspects 

    Answer: b 
Explanation: Metamorphic changes in the rocks are primarily the result of three main factors that are also 
sometimes called agents of metamorphism: heat, pressure and chemically active fluids. 
 

20. Limestone can be used as facing stones at situations where __________ 
a) Air is polluted with industrial gases 
b) Along sea coasts where sea water-rich winds can attack them 
c) Less chemical exposure and mild weather 
d) The place has very harsh weather 
Answer: c 
Explanation: Use of limestone as facing stones, even if quite strong, should be avoided in situations where- the 
air is polluted with industrial gases, such as in industrial towns; along sea coasts where sea-water-rich winds 
can attack them directly. 
 

21. The resistance offered by a stone against rubbing action is called __________ 
a) Rubbing resistance 
b) Abrasive resistance 
c) Frictional resistance 
d) Shear resistance 
Answer: b 
Explanation: Abrasive is more a qualitative than quantitative property and may be broadly defined as the 
resistance, which a stone offers to rubbing action of one kind or another. 
 

22. Which of the following is not a desirable of a road stone? 
a) Hydrophobic in nature 
b) Sufficient hardness and toughness 
c) Durability at the place of use 
d) Hydrophilic in nature 

    Answer: d 
Explanation: Following are most important properties a good road stone should possess- sufficient hardness 
and toughness; durability at the place of use; cementation capacity; non-swelling or hydrophobic property. 
 

23. Which of the following sedimentary rocks is commonly weathered by solution? 
a) Limestone 
b) Sandstone 
c) Mudstone 
d) Claystone 

Answer: a 
 

24. The age of the Earth is currently thought to be 
a) about 6,000 years old 
b) about 6 billion years old 
c) about 4,500,000 years old 
d) about 4.6 billion years old 

Answer: d 
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25. A mixture of weathering rock organic matter is called 
a) Humus 
b) Soil 
c) Rock 
d) Bedrock 

Answer: b 
 

26. Field application of geo-technical engineering are 
a) In foundation design 
b) In pavement design 
c) In design of earthen dam 
d) All of above 

Answer: d 
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Topic 2. Physical and Index Properties of Soil Marks:-16. Marks 

Content of Chapter:- 
2.1 Soil as a three phase system, water content, determination of water content by oven drying method as 

per IS code, void ratio, porosity and degree of saturation, density index, unit weight of soil mass- bulk 
unit weight, dry unit weight, unit weight of solids, saturated unit weight, submerged unit weight, 
determination of bulk unit weight and dry unit weight by core cutter method and sand replacement 
method as per IS code, specific gravity, determination of specific gravity by pyenometer. 

2.2 Consistency of soil, stages of consistency. Allerberg's limits of consistency viz. Liguid limit, plastic limit 
and shrinkage limit. plasticity index, determination of liquid limit. plastic limit and shrinkage limit as per 
IS code 

2.3 Particle size distribution, mechanical sieve analysis 
 

1. A soil mass in a three-phase system consists of ______ 
a) solids, water and air 
b) sand, gravel and air 
c) solids and water only 
d) solids and air only 
Answer: a 
Explanation: Solids and water, solids and air are two-phase systems. Sand, gravel and air are not the phases. Solids, 
water and air are considered to be a three-phase system of the soil mass. 
 

2. The volume of voids Vv is equal to the sum of ______ 
a) the volume of air and volume of solids 
b) the volume of air and volume of water 
c) the volume of water and volume of solids 
d) the volume of water and the weight of water 
Answer: b 
Explanation: The voids in soil mass are occupied by air and water. Hence, the volume of voids equals to the volume of air 
and volume of water. 
 

3. The phase diagram is also known as _______ 
a) soil grain diagram 
b) block diagram 
c) constituents diagram 
d) element diagram 
Answer: b 
Explanation: It is always convenient to show the constituents occupying separate spaces as blocks. In the phase 
diagram, the soil occupies the bottom position. Water and air occupy the middle and top positions. 
 

4.  In the phase diagram, volumes are represented on the ________ 
a) left side 
b) right side 
c) top 
d) bottom 
Answer: a 
Explanation: Volumes are represented on the left side whereas weights are represented on the right side of the block 
diagram. 
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5. The volume of solids is represented as _______ in the phase diagram. 
a) Vv 
b) VW 
c) VS 
d) Va 
Answer: c 
Explanation: The volume of voids, water and air are represented as Vv, VW and Va. The volume of solids is represented 
as Vd or VS in the phase diagram. 
 

6. The weight of solids is represented as _______ 
a) Wd 
b) WW 
c) Wa 
d) W 
Answer: a 
Explanation: The weights of Water, air and total weight are represented as WW, Wa and W. The weight of solids is 
represented as Wd or WS in the phase diagram. 
 

7. The total weight of the moist sample is the sum of _______ 
a) WW+Wd 
b) Wa+WW 
c) Wa+Wd 
d) Wv 

Answer: a 
Explanation: The sum of the weight of voids Wv and weight of solid is the total weight. The weight of total voids is equal to 

the weight of Water and weight of air. Since the weight of air is considered to be negligible, the weight of total voids is 
equal to the weight of Water. Therefore, the total weight of the moist sample is the sum of WW+Wd. 

 
8. For a fully saturated soil sample, the volume of voids is equal to _______ 

a) volume of air 
b) volume of water 
c) the volume of air and volume of water 
d) the volume of water and volume of solids 
Answer: b 
Explanation: In a fully saturated sample, the volume of voids gets completely filled by water leaving no air voids present in 

the sample. Hence, volume of voids equals the volume of water. 
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9. A soil sample weighs 190kN. After oven drying it weighs 150kN. What will be the weight of Water before oven drying? 

a) 35 kN 
b) 40 kN 
c) 30 kN 
d) 45 kN 
Answer: b 
Explanation: Given, 
Weight of soil sample W=190kN 
Weight after oven drying Wd=150kN 

Weight of Water WW=W-Wd 
WW=190-150 
WW=40kN. 

 
10. In wet soil mass, air occupies one-seventh of its volume and Water occupies one- eighth of its volume. What will be the 

ratio of volume of voids with respect to the total volume? 
a) 0.329 
b) 0.279 
c) 0.432 
d) 0.286 
Answer: d 
Explanation: Given, 
Volume of Water Va= (1/7) total volume V 
Volume of Water VW= (1/8) total volume V 
Volume of voids Vv= Va + VW 
Vv=(1/7)V+(1/8)V 
Vv=(15/56)V=0.268V. 
 

11. What will be the porosity of a soil sample whose void ratio is 0.35? 
a) 19.5% 
b) 40.65% 
c) 25.9% 
d) 30% 
Answer: c 
Explanation: Given, 
Void ratio e=0.35 
Porosity n=e1+e 
n=0.351+0.35 
n=0.351.35 
n=0.259 
In percentage n=25.9%. 
 

12. ______ is independent of the total volume of the soil mass. 
a) Bulk unit weight 
b) Dry unit weight 
c) Submerged unit weight 
d) Unit weight of solids 
Answer: d 
Explanation: The unit weight of solids is a function of the volume of solids, which does not change with water or 

moisture content. Whereas, bulk, dry and submerged unit weights are functions of total volume. 
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13. Void ratio is the ratio of _____ 
a) volume of voids to total volume 
b) volume of voids to volume of solids 
c) volume of solids to volume of voids 
d) volume of soil mass to volume of voids 
Answer: b 
Explanation: The volume of voids to the volume of solids is void ratio. The volume of voids to total volume is 

porosity. The volume of voids includes the volume of air voids as well as the volume of water present. 
 

14. If the porosity of a soil sample is 22%, then what will be its void ratio? 
a) 0.3 
b) 0.27 
c) 0.28 
d) 0.25 
Answer: c 
Explanation: Given, 
Porosity n= 22%= 0.22 
Void ratio e = n/(1-n) 
e= 0.22/(1-0.22) 
e= 0.28 
 

15. For a soil sample, the ratio of saturated unit weight to dry unit weight is equal to 1.2 and specific gravity of solids G is 
2.65, then its void ratio will be _____ 
a) 0.58 
b) 0.66 
c) 0.53 
d) 0.94 
Answer: b 
Explanation: Given, 
The ratio of saturated unit weight to dry unit weight is equal to 1.2 
γsat/γd= 1.2 
Specific gravity of solids G is 2.65 
γsat = (G+e)1+eγwandγd=G1+eγw 
→ γsat/γd= (G+e)1+eγw/G1+eγw 
γsat/γd = (G+e) / e 
→(G+e) / e = 1.2 
e = 1.2*G – G 
e = 1.2*2.65 – 2.65 
e = 0.53. 
 

16. For a fully saturated soil sample, the degree of saturation is ______ 
a) 0 
b) 0.5 
c) 0.8 
d) 1 
Answer: d 
Explanation: For a fully saturated soil sample, the volume of water is equal to the volume of voids and hence the degree 
of saturation is equal to one. 
 

17. The percentage void ratio is defined as the ratio of _____ 
a) volume of air voids to total volume of the soil mass 
b) volume of air voids to volume of total voids 
c) volume of air voids to volume of water 
d) volume of voids to total volume of the soil mass 
Answer: a 
Explanation: The percentage void ratio is defined as the ratio of the volume of air voids to the total volume of the soil 
mass. It is expressed as percentage. na = (Va/v) * 100. 
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18. If air content and degree of saturation are represented as ac and S respectively, then the relationship between them is 
________ 

a) ac= 1/S 
b) ac=1-S 
c) S=1+ac 
d) S=ac 
Answer: b 
Explanation: Air content is the ratio of the volume of air voids (Va) to the volume of voids (Vv). The degree of 

saturation (S) is the ratio of the volume of water (VW) to the volume of voids (Vv) in a given soil mass. 
ac=Va/Vv 
S=VW/Vv 
Since Va=Vv-VW 
ac=1-VW/Vv 
ac=1-S. 
 

19. The air content ratio is defined as the ratio of _____ 
a) volume of air voids to total volume of the soil mass 
b) volume of air voids to volume of total voids 
c) volume of air voids to volume of water 
d) volume of voids to total volume of the soil mass 
Answer: b 
Explanation: The air content is defined as the ratio of the volume of air voids to the volume of total voids. It is 

related with the degree of saturation S as ac=1-S. ac= Va/Vv. 
 

20. The relationship between porosity n and void ratio e is given by _______ 
a) 1+n= 1/(1+e) 
b) 1-n= 1/(1+e) 
c) n= 1/e 
d) n= 1/(1+e) 
Answer: b 
Explanation: The porosity n and void ratio e are given by, 
e = Vv/Vs = n/(1+n) 
n= Vv/V = e/(1+e) 
n= e*(1-n) 
∴ 1-n=1/(1+e). 
 

21. What will be the degree of saturation of a soil sample whose specific gravity G=2.7, void ratio e=0.66 and water content 
w=20%? 
a) 85.88% 
b) 90.91% 
c) 81.81% 
d) 92.92% 
Answer: c 
Explanation: Given, 
G=2.7 
e=0.66 
w=20%=0.2 
Since the degree of saturation is S=wG/e 
S=(0.2*2.7)/0.66 
S=0.8181 
In percentage S=81.81%. 
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22.  In wet soil mass, air occupies one-seventh of its volume and water occupies one- eighth of its volume. The void ratio of 
the soil is ______ 
a) 0.25 
b) 0.36 
c) 0.43 
d) 1 

Answer: b 
Explanation: Given, 
Volume of water Va= (1/7) total volume V 
Volume of water VW= (1/8) total volume V 
Void ratio e= Vv/VS 
Vv= Va + VW 
Vv=(1/7)+(1/8) 
Vv=(15/56)=0.268 
VS= V-Vv 
VS=1-0.268=0.732 

∴e= 0.268/0.732 
e=0.36. 
 

23. The formula for density index ID is ______ 
a) (emax – e) 
b) (emax–e)(emin−e) 
c) (emax–emin)(emax−e) 
d) (emax–e)(emax−emin) 
Answer: d 
Explanation: The density index is defined as the difference between the voids ratio of the soil in its loosest state emax 
and its natural void ratio e to the difference between the voids ratio in the loosest and densest state. 
ID=(emax–e)(emax−emin). 
 

24. When the natural state of cohesion-less soil is in its loosest form, its density index ID is equal to ____ 
a) 0 
b) 0.5 
c) 1 
d) 1.5 
Answer: a 
Explanation: Cohesion-less soil is in its loosest form will have its void ratio e=emax. 
Since ID=(emax–e)(emax−emin) 
ID=(emax–emax)(emax−emin) 
ID=0. 
 

25. The density index of natural deposit in its densest state is ______ 
a) 0 
b) 0.5 
c) 1 
d) 1.5 
Answer: c 
Explanation: Cohesion-less soil is in its loosest form will have its void ratio e=emin. 
Since ID=(emax–e)/(emax−emin) 
ID=(emax–emin)/(emax−emin) 

 ID=1. 
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26. A soil has porosity of 30%. Its voids ratio in the loosest and densest state is 0.35 and 0.92 respectively. What will be its 
density index? 

a) 0.865 
b) 0.872 
c) 0.861 
d) 0.881 
Answer: c 
Explanation: Given, 
Porosity of 30%=0.3 
voids ratio in the loosest state emin= 0.35 
voids ratio in the densest state emax=0.92 
e=n(1−n) 
e=0.3(1−0.3) 
e=0.429 
ID=(emax–e)(emax−emin) 
ID=(0.92–0.429)(0.92−0.35) 

ID= 0.861. 
 

27. A soil has a dry unit weight of 17 kN/m3 and water content of 20%, then what will be its bulk unit weight? 
a) 19.3 kN/m3 
b) 20.4 kN/m3 
c) 22.6 kN/m3 
d) 24.4 kN/m3 
Answer: b 
Explanation: Given, 
Dry unit weight γd = 17 kN/m3 
Water content w = 20% = 0.2 
Bulk unit weight γ = γd *(1+w) 
γ = 17*(1+0.2) 
γ = 20.4 kN/m3. 
 

28. The relationship between e, G, w and S is ______ 
a) e=wGS 
b) e = wGS 
c) e=wSG 
d) e=GSw 

Answer: a 
Explanation: The degree of saturation is given by 
S=VwVV=ewe where ew = water void ratio=eS ——-(1) 
Water content w=WwWd 
w = ewγwγs∗1 
But γs = Gγw 

∴ w = ewγwGγw=ewG 
ew = wG ———–(2) 
from equation (1) and (2) 

e=wGS. 
 

29. In oven drying method for determination of water content, temperature maintained is: 

a) 100-105◦C 

b) 150-160◦C 

c) 105-110◦C 

d) 110-120◦C 

 

Answer : c 
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30. _________ apparatus is used to test liquid limit of a soil. 

a) Mohr 

b) Casagrande 

c) Otto 

d) Terzaghi 

Answer: b 

31. A sully saturated soil is said to be 

a) One phase system 

b) Two phase system with soil and air 

c) Two phase system with soil and water 

d) Three phase system 

Answer : c 

 

32. When the degree of saturation is zero,the soil mass under consideration represents 

a) one phase system 

b) two phase system with soil and air 

c) two phase system with soil and water 

d) three phase system 

Answer : b 

 

33. Select the correct range of density index,ID 

a) ID>0 

b) ID<0 

c) 0<ID<1 

d) 0<ID>1 
 

 

Answer : d 

 

34. Given D10 =150µ, D30= 4.75mm, and D60 =20mm. Find coefficient of curvature for soil particle. 

a) Cc=7.41 

b) Cc=7.52 

c) Cc=7.32 

d) Cc=7.61 

Answer : b 

 

35. The porosity of soil sample is 27% and specific gravity of solids is 2.7. Calculate void ratio and dry density. 

a) 0.4 & 2.50gm/cm 

b) 0.35 & 2.67gm/cm 

c) 0.37 & 2.13gm/cm 

d) 0.32 & 2.08gm/cm 

Answer: c 
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36. Specific gravity test was conducted in laboratory by pycnometer method and the recorded observations are as below. 

Find the specific gravity of soil. 

i.Mass of pycnometer =480gm 
ii.Mass of pycnometer + soil =726.8gm 
iii. Mass of pycnometer + soil + water = 1667.6gm 
iv. Mass of pycnometer + full of water = 1512.5gm 

a) G = 2.50 

b) G= 2.42 

c) G= 2.69 

d) G= 2.83 
 

Answer: c 

 

37. A saturated clayey soil weighing 1600 gms weights 1200 gms after oven drying. if its dry density in 1350kg/m3. 

Determine its water content, void ratio, porosity and degree of saturation. Assume G =2.50 and ϒw = 12 kN/m3. 

a) W=33.33%, e =1.22, n = 54.95%, S = 68.29% 

b) W=32.30%, e =1.12, n = 52.95%, S = 63.09% 

c) W=30.13%, e =1.20, n = 53.75%, S = 68.29% 

d) W=23.33%, e =1.02, n = 51.95%, S = 64.20% 

Answer: a 

 

38. The grooving tool which is used for finding liquid limit is _________ 

a) ASTM tools 

b) Grooving tools 

c) All of the mentioned 

d) None of the mentioned 

Answer: a 

Explanation: ASTM tool and casagrande tools are two types of grooving tools are used in determining liquid and plastic 

limit. 

 

39.  The depth of the groove cut by casagrande tool for determining the liquid limit is ______ 

a) 10 mm 

b) 11.0 mm 

c) 2 mm 

d) 8 mm 

Answer: b 

Explanation: The casagrande tools cut a groove of size 11.0 mm wide at the bottom. 

 
40. What is the diameter of the sieve that is used for finding the liquid limit? 

a) 275 microns 
b) 700 microns 
c) 425 microns 
d) 200 microns 
Answer: c 
Explanation: 425 micron sieve is used as a standard, for filtering the given specimen. 
 

41. The soviet liquid limit device is based on the principle of ___________ 
a) Station penetration 
b) Soil moisture 
c) Soil water content 
d) None of the mentioned 
Answer: a 
Explanation: Static cone penetration method is used in operation of soviet liquid limit device. 
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42. The toughness index (It) is defined by the ratio of __________ 

a) It=WP/IP 
b) It=IP/If 
c) It=IF/IP 
d) It=WL/If 
Answer: b 
Explanation: Toughness index (It) is determined by the ratio of plasticity index to the flow index: It=IP/If. 
 

43. The number of revolutions per second, at which the handle is rotated in process of finding the liquid limit is _________ 
a) 2 
b) 7 
c) 4 
d) 9 
Answer: a 
Explanation: In liquid limit apparatus, the handle is rotated at a rate of about 2 revolutions per second. 
 

44. 8. The cone which is used to penetrate the soil pat has a central angle of ___________ 
a) 26 degree 
b) 30 degree 
c) 31 degree 

     d) 40 degree 
 Answer: c 
 Explanation: The cone has a central angle of 31° since the total sliding mass is 80 g. 
 

45. The plastic index is calculated from the relation ____________ 
a) IP = WP-WL 
b) IP = WL-WP 
c) IP= IL-IS 
d) IP=IW-IS 
Answer: b 
Explanation: The plasticity index is given by the formula, IP=WL-WP. 
 

46. Which of the following apparatus does not include, in a determination of shrinkage limit? 
a) Porcelain evaporating dish 
b) Two glass plates 
c) Brass cup 
d) Stainless steel shrinking dish 
Answer: c 
Explanation: The equipment for determination of shrinkage limit consist of Porcelain evaporating dish, two glass plates, 
stainless steel shrinking dish. 
 

47. The density of the mercury, used in shrinkage limit apparatus is _________ 
a) 13.6 g/cm3 
b) 13.2 kg/cm2 
c) 13.0 g/cm3 
d) 13.9 g/cm3 
Answer: a 
Explanation: The density of mercury = 13.6 g/cm3. 
 

48. The inside of the shrinkage dish is coated with a thin layer of _________ 
a) Oil 
b) Vaseline 
c) Acid 
d) None of the mentioned 
Answer: b 
Explanation: Vaseline prevents the formation of air-bubbles. Hence it is used as for inner coating in a shrinking dish. 
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49. The volume of the wet soil, present in shrinkage dish_________ of volume of dish. 
a) One –fourth 
b) Two-third 
c) One-third 
d) Same 
Answer: c 
Explanation: One –third of shrinkage dish is filled with wet soil to prevent overflow. 
 

50. What are the ways of preventing of inclusion of air bubbles in shrinkage dish? 
a) Mixing the soil with sufficient distilled water and Making the soil pasty enough 
b) Coating the surface with a thin layer of oil 
c) All of the mentioned 
d) None of the mentioned 
Answer: a 
Explanation: Mixing the soil with sufficient distilled water and making it pasty enough prevents forming air bubbles in 
shrinking dish. 
 

51. The Density of water, used in shrinkage limit test is _________ 
a) 1 g/cm3 
b) 1000 g/cm3 
c) 2 g/cm3 
d) 1/1000 g/cm3 
Answer: a 
Explanation: The density of water = 1g/ cm3. 
 

52. The volume shrinkage (VS) is defined by the formula _________ 
a) VS = (VL-VD/VD)×100 
b) VS = (VD-VL/VD)×100 
c) VS = (WL-WS)SR 
d) None of the mentioned 
Answer: c 
Explanation: Since VS = (VL-Vd) × 100/Vd 
But, (VL-Vd)×100/Vd = (WL-WS) SR 
Therefore, VS = (WL-WS) SR. 
 

53. The shrinkage ratio of soil is equal__________ the soil in its dry state. 
a) Mass specific gravity 
b) Mass density 
c) Water content 
d) Specific gravity 
Answer: a 
Explanation: The shrinkage ratio is equal to mass specific gravity in a dry state. 
 

54. Shrinking limit can be found out using alternate method, if __________ 
a) The specific gravity of soil is known 
b) Dry volume of soil is known 
c) Water content in the soil is known 
d) Dry density of soil is known 
Answer: a 
Explanation: Alternatively, shrinking limit can be found out if the specific gravity G of the soil grains is known. 
 

55. The property of a soil which allows it to be deformed rapidly, without rupture is _________ 
a) Elasticity 
b) Plasticity 
c) Tenacity 
d) None of the mentioned 
Answer: b 
Explanation: Plasticity is the property of a soil which allows it to be deformed rapidly, without rupture, without elastic 
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rebound and without volume change. 
 

56. The ratio of liquid limit, minus the natural water content to the plasticity index of the soil is __________ 
a) Consistency index 
b) Plasticity index 
c) All of the mentioned 
d) None of the mentioned 
Answer: a 
Explanation: consistency index or relative consistency is defined as the ratio of liquid limit, minus the natural water 
content to the plasticity index of the soil. 
 

57. Sieve analysis is meant for______ 
a) coarse-grained soils 
b) fine-grained soils 
c) coarse-grained gravel 
d) silt 
Answer: a 
Explanation: Sieve analysis is first stage of particle size analysis which is meant for coarse-grained soils only, while the 
second stage is the sedimentation analysis which is performed for fine-grained soils. 
 

58. In Indian Standard (IS : 460-11962) the sieve sizes are given by_____ 
a) number of openings 
b) number of openings per inch 
c) size of aperture in mm 
d) size of aperture in cm 
Answer: c 
Explanation: In the BS and ASTM standards, the sieve sizes are given in terms of number of openings per inch. In Indian 
Standard, the sieves are designed by the size of aperture in mm. 

 
59. The portion retained on______ IS sieve is termed as gravel fraction. 

a) 4.75mm 
b) 2mm 
c) 425micron 
d) 75micron 
Answer: a 
Explanation: The portion retained on 4.75mm sieve is kept for coarse analysis, hence termed as gravel fraction. While 
the portion passing through 4.75mm sieve is subjected to fine sieve analysis. 
 

60. The receiver at the bottom of the assembly in sieve shaking machine is________ 
a) 4.75mm sieve 
b) 425micron 
c) pan 
d) 75micron 
Answer: c 
Explanation: A pan is kept at the bottom of the whole assembly to collect the finest particles of the soil sample that is 
used in the experiment. 
 

61. ______ minutes of shaking is done for soil with small particles. 
a) 2 
b) 10 
c) 15 
d) 60 
Answer: b 
Explanation: The amount of shaking depends upon the shape and number of particles. At least 10 minutes of shaking is 
desirable for soil particles. 
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62. The percentage of soil retained on each sieve is calculated on the basis of ______ 
a) total mass 
b) total weight 
c) volume of sample 
d) density of soil 
Answer: a 
Explanation: The portion of the soil sample retained on each sieve is weighed and the percentage of soil retained in each 
sieve is calculated. Mass is measured in terms of mass, and weight in terms of Newton. 
 

63. ______ is used for washing the soil portion passing through 4.75 mm sieve. 
a) distilled water 
b) 2g of sodium hexametaphosphate per litre of water 
c) 10% of brine solution 
d) kerosene 
Answer: b 
Explanation: Sodium hexametaphosphate acts as a dispersing agent that prevents flocculation or the combining of 
suspended matter into aggregates that settle due to gravity. 

 
 
 
 
 
 
 
 
 
 
 
 
 

    

Prepared By 
Ms.H.S. Shinde 

Verified By 
Mr Jadhav P.L. 
Module Coordinator 

Re-Verified By 
Mr. Ranvir B. G. 
Academic Coordinator 

Approved By 
Mr. Jadhav P.L. 
HoD CE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 20  

 

 

 
 
 
 
 
 
 
 

 ZEAL EDUCATION SOCIETY’S 

ZEAL POLYTECHNIC,PUNE 
NARHE │PUNE -41 │ INDIA 

DEPARTMENT OF  CIVIL ENGINEERING  

 
 

Topic 3. Permeability and Shear Strength of Soil Marks:-16. Marks 

Content of Chapter:- 
3.1 Definition of permeability, Darcy's law of permeability, coefficient of permeability, factors affecting 

permeability, determination of coefficient of permeability by constant head and falling head permeability tests, 

simple problems to determine coefficient of permeability Seepage through earthen structures, seepage 

velocity, seepage pressure, phreatic line, flow lines, application of flow net, (No numerical problems ) 

3.2 Shear failure of soil. field situation of shear failure, concept of shear strength of soil, components of 

shearing resistance of soil - cohesion, internal friction, Mohr- coulomb failure theory, Strength envelope, 

strength equation for purely cohesive and collision less soils, Direct shear test and vane shear lest 

laboratory methods. 

 
 

1. Which of the following factors affects the permeability of soil? 

a) Grain size 

b) Properties of pore fluid 

c) Void ratio of soils 

d) All of the mentioned 

Answer: d 

 

2. Which of the following formula is used in Falling head permeability test? 

a) Jacky’s formula 

b) Louden’s formula 

c) Darcy’s law 

d) Kozney’s formula 

Answer: c 

 

3. The constant head permeability test is used for ___________ 

a) Fine-grained soil 

b) Coarse-grained soil 

c) Clay soil 

d) Saturated soil 

Answer: b 
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4. The seepage analysis is done on the assumption of ____________ 

a) Flow is laminar and Darcy’s law is valid 

b) Seepage of water 

c) None of the mentioned 

d) All of the mentioned 

e) Answer: a 

 

5. Flow lines and eqiu-potential lines are 

a) perpendicular to each other 

b) parallel to each other 

c) Intersecting lines at 90◦to each other 

d) intersecting lines at 45 to each other 

Answer: c 

 

6. A soil sample having 10 cm diameter and 15 cm long was tested under variable head permeameter. Initial water head 

was 45 cm and it was observed to dropped to 30 cm in 195 sec. The burette diameter was found to be 1.9 cm. 

Calculate the coefficient of permeability in m/day. 

a) K = 0.792 m / day  

b) K = 0.783 m / day  

c) K = 0.837 m / day  

d) K = 0.817 m / day  

Answer: d 

 

7. A soil sample was tested in constant head permeameter, dia of sample is 4 cm and length is 10 cm under constant 

head 15 cm discharge was found to be 70 cc in 10 mins. Find coefficient of 

permeability. 
a) K = 5.923 x 10-3 cm/sec 

b) K = 6.189 x 10-3 cm/sec 

c) K = 4.156 x 10-3 cm/sec 

d) K = 6.869 x 10-3 cm/sec 

Answer: b 

 

8. In an unconfined compression test, the specimen has a dia of 5cm. It fails at load of 105 N. Find the shear strength of 

soil. 

a) τf = 0.0267 N/mm2 

b) τf = 0.0167 N/mm2 

c) τf = 0.0226 N/mm2 

d) τf = 0.0351 N/mm2 

Answer: a 

 

9. At the bottom of bore hole, a vane 120mm long and 80mm in diameter was presented into soft clay. Torque was 

applied and gradually increased to 57N-m, when failure took place estimate the shear strength of clay. 

a) Cu = 0.0192 N/mm2 

b) Cu = 0.0158 N/mm2 

c) Cu = 0.0299 N/mm2 

d) Cu = 0.0283 N/mm2 

Answer: d 
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10. Darcy’s law is valid for only ___________ 

a) Laminar flow 

b) Turbulent flow 

c) Hydraulic flow 

d) All of the mentioned 

Answer: a 

Explanation: Darcy’s law of linear dependency between the velocity of flow and hydraulic agent is valid for only laminar 

flow conditions in the soil. 

 

11. Darcy’s law is valid as long as it is equal to or less than ____________ 

a) 1 

b) 0 

c) 0.1 

d) 2 

Answer: a 

Explanation: In 1933, Lewis and Barnes demonstrated experimentally that Darcy’s law is valid if it is ≤ 1. 

 

12. Stiff clays are ______________ permeable. 

a) Highly 

b) Least 

c) Partially 

d) None of the mentioned 

Answer: b 

Explanation: As stiff clay does not contain any porous materials, it may be termed as least permeable or impermeable. 

 

13. The study of seepage of water through soil is important for, which of the following purpose? 

a) Drainage of soils 

b) Stability of slopes 

c) Ground water flow towards well 

d) All of the mentioned 

Answer: d 

Explanation: The study of seepage of water through soil is important for the following engineering problem 

i. Ground water towards soil and drainage of soil 

ii. Calculation of seepage through the body of earth dams, and stability of slopes. 

 

14. In the definition of the seepage velocity, the cross-sectional area of the voids is taken as _______ to the direction of 

flow. 

a) parallel 

b) opposite 

c) perpendicular 

d) tangential 

Answer: c 

Explanation: The seepage velocity is defined as the rate of discharge of percolating water per unit cross-sectional area 

of voids perpendicular to the direction of the flow. 
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15. The relation between discharge velocity and seepage velocity is ________ 

a) Vs=Ve 

b) Vs=Vn 

c) Vs=V/e 

d) Vs=V/n 

Answer: d 

Explanation: Since the discharge is equal, 

Q=VA=VsAV 

Vs=VA/AV 

Since AV/A=VV/V=n 

∴ Vs=V/n. 

 
16. The coefficient of permeability of clean gravel is _________ 

a) 1*10-6 and smaller 
b) 5*10-4 – 1*10-5 
c) 1 – 1*10-2 
d) 1 and greater 
Answer: d 
Explanation: The coefficient of permeability of clay, silt and clean coarse sand are 1*10-6 and smaller, 5*10-4 – 1*10-5 
and 1 – 1*10-2 respectively. 
 

17. The unit coefficient of permeability is ______ 
a) cm 
b) s 
c) cm/s 
d) cm/s2 
Answer: c 
Explanation: Consider velocity in cm/s, 
The hydraulic gradient i=(h/L), where both h and L are in cm. 
By Darcy’s law, 
V=ki 
K=v/i 
Considering its units, 
K=(cm/s)/(cm/cm) 
∴ K=(cm/s) 
Hence, coefficient of permeability has same units as velocity. 
 

18. If the discharge velocity is 4*10-7cm/s and the porosity is 33%, then the seepage velocity will be _______ 
a) 18*10-7cm/s 
b) 12*10-7cm/s 
c) 6*10-7cm/s 
d) 3*10-7cm/s 
Answer: b 
Explanation: Given, 
discharge velocity V=4*10-7cm/s 
porosity n=33%=0.33 
seepage velocity Vs=V/n=(4*10-7)/0.33 
∴ Vs=12*10-7cm/s. 
 

19. If the soil has discharge velocity is 9*10-7cm/s and the voids ratio of 0.5, then the seepage velocity will be _______ 
a) 18*10-7cm/s 
b) 27*10-7cm/s 
c) 16*10-7cm/s 
d) 13*10-7cm/s 
Answer: b 
Explanation: Given, 
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discharge velocity V=9*10-7cm/s 
voids ratio e= 0.5 
n=e/(1+e)=0.5/(1+0.5)=0.33 
Vs=V/n=(9*10-7)/0.33 
∴ Vs=27*10-7cm/s. 
 

20. The velocity of flow is proportional to _________ according to Darcy’s law. 
a) effective stress 
b) hydraulic gradient 
c) cohesion 
d) adhesion 
Answer: b 
Explanation: The Darcy’s law states that the rate of flow is proportional to the hydraulic gradient. 
V=q/A=ki 
where, V=velocity 
i=hydraulic gradient 
K= coefficient of permeability. 
 

21. The relationship between coefficient of permeability and coefficient of percolation is ______ 
a) kp=kn 
b) kp=ke 
c) kp=k/e 
d) kp=k/n 
Answer: d 
Explanation: From Darcy’s law, V=ki 
And Vs=kpi 
∴ Vs/V=kp/k=1 
 

22. If the coefficient of permeability of soil is 9*10-7cm/s and porosity is 0.33, then its coefficient of percolation is ______ 
a) 8*10-7cm/s 
b) 27*10-7cm/s 
c) 26*10-7cm/s 
d) 13*10-7cm/s 
Answer: b 
Explanation: Given, 
coefficient of permeability k=9*10-7cm/s 
porosity n=0.33 
coefficient of percolation kp=k/n=(9*10-7)/0.33 
∴ kp=27*10-7cm/s. 
 

23. The coefficient of permeability is equal to velocity of flow when _________ 
a) hydraulic gradient is equal to one 
b) hydraulic gradient is less than one 
c) hydraulic gradient is greater than one 
d) hydraulic gradient is equal to zero 
Answer: a 
Explanation: According to Darcy’s law, we have, 
V=ki 
When i=1 
V=k. 
 

24. Darcy’s law of linear dependency is valid for only _______ flow conditions in soil. 
a) laminar and turbulent 
b) laminar 
c) turbulent 
d) intermediate 
Answer: a 
Explanation: The linear dependency between velocity of flow and hydraulic gradient is valid only for laminar conditions 



Page 25  

 

 

in the soil. 
 

25. For Darcy’s law to be valid, the Reynolds number should be ________ 
a) greater than one 
b) less than one 
c) equal to one 
d) greater than five 
Answer: b 
Explanation: The Darcy’s law is valid if flow through soils is laminar. The flow will be laminar only if the Reynolds 
number is less than one. 
 

26. For flow through soils, the characteristic length in Reynolds number is taken as ________ 
a) uniformity coefficient 
b) coefficient of curvature 
c) coefficient of percolation 
d) average diameter of the particles 
Answer: b 
Explanation: The validity if the Darcy’s law is expressed by the Reynolds number in the form, 
vDaρwηg≤1 
Where, Da is the average diameter of the particles. 
 

27. Darcy’s law in some cases is not valid in ______ 
a) clay 
b) silt 
c) fine sand 
d) coarse-gravel 
Answer: d 
Explanation: The flow conditions in clay, sit and fine sand will be laminar, but whereas in the voids of the coarse gravel 
it will be a turbulent flow. 
 

28. The critical Reynolds number varies from ________ for validity of Darcy’s law. 
a) 0.1-75 
b) 75-100 
c) 100-175 
d) 175-200 
Answer: a 
Explanation: The Reynolds number is the ratio of inertia to viscous forces. For the validity of Darcy’s law, the critical 
Reynolds number varies from 0.1-75. The critical Reynolds number is the condition when the flow changes from 
laminar to turbulent flow. 
 

29. The linear dependency between velocity of flow and hydraulic gradient exists if effective size of soil _______ 
a) does not exceed 3mm 
b) exceeds 3mm 
c) equal to 3mm 
d) equal to 5mm 
Answer: a 
Explanation: In 1892, Allen Hazen concluded that the linear dependency between velocity of flow and hydraulic 
gradient exists if effective size of soil did not exceed 3mm. 
 

30. The drainage property of silty clay is ________ 
a) very good 
b) good 
c) fair 
d) very poor 
Answer: d 
Explanation: The drainage properties of clean sand, coarse and medium sands, and that of fine sand and loose silt are 
very good, good, and fair respectively. While the drainage property of silty clay is is very poor. 
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31. What are the essentials, required to draw a flow net? 
a) Top Flow and Phreatic line 
b) Stream line 
c) None of the mentioned 
d) All of the mentioned 
Answer: a 
Explanation: In order to draw the flow net, it is first essential to find out the location and shape of the phreatic line and 
top flow line separating the saturated and unsaturated zones. 
 

32. The phreatic line can be located by which of the following method? 
a) Graphical method 
b) Experimental method 
c) Analytical method 
d) All of the mentioned 
Answer: d 
Explanation: As suggested by casagrande, the phreatic line can be located by graphical, experimental and analytical 
methods. 
 

33. Kozney’s top flow lines is called as ____________ 
a) Basic and Base parabola 
b) Simple parabola 
c) None of the mentioned 

d) All of the mentioned 
Answer: a 

Explanation: Kozney’s solution for flow of water consists of a family of confocal parabola s representing the flow lines. 
Hence kozney’s top flow line is called the basic or base parabola. 

 
34. For the water flowing above an impervious, infinite, horizontal plane. The net flow is given by ___________ 

a) Casagrande 
b) Kozney 
c) Forchheimer 
d) Darcy 
Answer: a 
Explanation: In 1938, kozney analytically derived a flow net for the case of water flowing above an impervious, infinite, 
horizontal plane which at a certain place becomes permeable. 
 

35. What is the line within a dam section, below which there are positive hydrostatic pressures? 
a) Phreatic and Seepage line 
b) Equipotential line 
c) None of the mentioned 
d) All of the mentioned 
Answer: a 
Explanation: The phreatic line or seepage line is the line within a dam section below which there are hydrostatic 
pressures in the dam. The hydrostatic pressure below on the phreatic line itself is atmospheric. 

 
36. The flow lines and equipotential proposed by Kozney is in the shape of ____________ 

a) Hyperbola 
b) Ellipse 
c) Parabola 
d) Circle 
Answer: c 
Explanation: According to flow net derived by Kozney, the flow lines and equipotential consist of the shape of parabola. 
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37. The analytical solution of schaffernak and Van Iterson gave result only for slopes, having __________ 
a) α>30° 
b) α<30° 
c) α>60° 
d) α<60° 
Answer: b 
Explanation: The analytical solution of schaffernak and van iterson provided result, as long as slope is gentle i.e., 
α<30°. For steeper slopes, the deviation form correct values increases rapidly beyond tolerable limits. 
 

38. Permeability can be determined by direct measurement with the help of ___________ 
a) Permeameter 
b) Consolidation test 
c) Horizontal capillary test 
d) Pumping-out test 
Answer: a 
Explanation: Permeability of soil can be determined by permeameters, by allowing the water to flow through soil sample 
under either constant head or under variable head. 
 

39. Which of the following formula, cannot be used for determining the permeability of soil? 
a) Jacky’s formula 
b) Allen Hazen’s formula 
c) Kozney’s formula 
d) Darcy’s formula 
Answer: d 
Explanation: In Darcy’s equation or Darcy’s law, there is no permeability constant. 
q = k i A 
Hence it cannot be used for finding permeability of soil. 
 

40. Coefficient of permeability of soil can be determined by which of the following method? 
a) Laboratory methods 
b) Field methods 
c) Indirect methods 
d) All of the mentioned 
Answer: d 
Explanation: The coefficient of permeability can be determined by the following methods: 
i. Laboratory method – constant head permeability and falling head permeability test 
ii. Field method –pumping-out and pumping-in test 
iii. Indirect methods- horizontal capillary test and consolidation test data. 

 
41. The unit of coefficient of absolute permeability(K) is ____________ 

a) Kg/cm 
b) m/s2 
c) m2 
d) All of the mentioned 
Answer: c 
Explanation: Since K has the dimension of area (i.e. [k] = [L2]), the unit of K is m2. 
 

42. Coefficient of absolute permeability (K) depends on ____________ 
a) Permeant 
b) Properties of soil mass 
c) Degree of saturation 
d) All of the mentioned 
Answer: b 
Explanation: From the equation of coefficient of absolute permeability, 
K = C (e3/1+e) D3 
We can find that coefficient of permeability is independent of the properties of permeant (i.e. water) and it depends 
solely on the properties of soil mass. 
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43. In Terzaghi’s formula K = 200De2e2, De2 represents ____________ 

a) Effective grain shape 
b) Void ratio 
c) Effective grain size 
d) Permeability 
Answer: c 
Explanation: De=effective grain size, the diameter of the sphere for which the ratio of its volume to its surface area is 
the same as the similar ratio for a given assemblage of soil particles. 
 

44. K = 100Dm2, is given by which of the following formula? 
a) Terzaghi’s formula 
b) Kozney’s formula 
c) Jacky’s formula 
d) Allen Hazen’s formula 
Answer: c 
Explanation: In 1944, Jacky found out the order of magnitude of k can be obtained from all soils from the formula K= 
100Dm2, where Dm denotes grain size. 
 

45. Terzhagi’s formula can be applied for_________ 
a) Uniform sand 
b) Clay soil 
c) Coarse-grained soil 
d) Fine-grained soil 
Answer: a 
Explanation: Terzaghi’s formula can be successfully applied to fairly uniform sand, which reflects the effect of grain size 
and void ratio. 
 

46. The shearing resistance of a soil is constituted by ___________ 
a) Structural resistance and Frictional resistance 
b) Shearing strength 
c) None of the mentioned 
d) All of the mentioned 
Answer: a 
Explanation: The shearing resistance of soil is constituted by 
i) The structural resistance to displacement of the soil because of the interlocking of the particles 
ii) The frictional resistance to a translocation between the individual soil particles at their contact points. 
 

47. The shear strength in cohesion less soil is due to ___________ 
a) Internal friction 
b) Cohesion 
c) Inter granular friction 
d) Inter particle force 
Answer: c 
Explanation: The shear strength in cohesion less soils from inter granular friction, while in other soils it results both from 
internal friction as well as cohesion. 
 

48. The planes that exist in soil mass is ______________ 
a) Principal plane 
b) Principal stress 
c) Stress plane 
d) None of the mentioned 
Answer: a 
Explanation: In a loaded soil mass, there exist three typical planes, mutually orthogonal to each other. These planes 
are called the principal planes. 
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49. The failure condition for a soil can be expressed in terms of limiting shear stress, called __________ 
a) Principal stresses and Shear strength 
b) Shearing resistances 
c) None of the mentioned 
d) All of the mentioned 
Answer: a 
Explanation: The failure conditions for a soil may be expressed in terms of limiting stress, called shear strength or as a 
function of the principal stresses. 
 

50. The shear deformation of soil in a building can cause ___________ of the following? 
a) Sinking of footing 
b) Slide in an earth embankment 
c) Movement of wedge 
d) All of the mentioned 
Answer: d 
Explanation: Shearing deformation of soil may be in the form of the sinking of a footing, or movement of a wedge of soil 
particles or on masses upon the action of shear stress. 

 
51. Major principal stress in a soil is represented by the symbol ________________ 

a) σ1 
b) σ2 
c) σ3 
d) σ4 
Answer: a 
Explanation: Major, intermediate and minor principal stresses are represented by the corresponding symbols σ1, σ2, 
and σ3. 
 

52. The circle obtained from two dimensional stress system is known as ________ 
a) Principal stress circle 
b) Mohr circle 
c) Shearing stress circle 
d) None of the mentioned 
Answer: b 
Explanation: The circle drawn from two dimensional stress systems is known as Mohr’s circle of stress (Mohr, 1870). 
 

53. The maximum shear stress τmax, for a soil mass is equal to ___________ 
a) (σ1 – σ3 )/2 
b) (σ1 + σ3 )/2 
c) (σ1×σ3 )/2 
d) (σ3 – σ1 )/2 
Answer: a 
Explanation: The maximum shear stress τmax is equal to (σ1 – σ3)/2 which occurs on planes with α= 45°. 
 

54. The normal stresses acting on planes of the soil are known as _____________ 
a) Major principal stresses 
b) Principal stresses 
c) Minor principal stresses 
d) Principal planes 
Answer: a 
Explanation: The normal stresses acting on principal planes are called the principal stresses. 
 

55. Stress component on planes of a loaded soil mass depends upon ____________ 
a) Stress acting on plane 
b) Direction of plane 
c) Shearing resistance 

    d) All of the mentioned 
Answer: b 

Explanation: Through a point in a loaded soil mass, innumerable planes passes and stress component on each plane 
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depends upon the direction of the plane. 
 

56. The curve obtained by plotting the normal and shear stress is called as ___________ 
a) Mohr’s envelope 
b) Coulomb envelope 
c) Strength envelope 
d) Stress envelope 
Answer: c 
Explanation: If the normal and shear stress corresponding to failure are plotted, then a curve is obtained. The plot or 
curve is called the strength envelope. 
 

57. Which of the following is coulomb’s strength equation? 
a) S = c + tan υ 
b) C = s + c tan υ 
c) S = c + σ tan υ 
d) S = tan υ 
Answer: c 
Explanation: Coulomb defined the function F (σ) as a linear function of σ and gave the following strength equation: 
S = c + σ tan υ. 
 

58. The critical shear stress causing failure of material depends upon ____________ 
a) Properties of the material and normal stress on the plane 
b) Intermediate principal stress 
c) None of the mentioned 
d) All of the mentioned 
Answer: a 
Explanation: According to Mohr’s strength theory, the critical shear stress causing failure depends upon the properties 
of the materials as well as on normal stress on the failure plane. 

 
59. Theory of failure, was first proposed by ____________ 

a) Coulomb 
b) Mohr 
c) Casagrande 
d) Darcy 
Answer: a 
Explanation: The theory of failures was first expressed by coulomb in 1776 and later generalized by Mohr. 
 

60. The Mohr-Coulomb theory can be expressed algebraically by, which of the following equation. 
a) S = c + σ tan υ 
b) τf = s = F(σ) 
c) s = F(σ) 
d) τf = F(σ) 
Answer: b 
Explanation: The Mohr-Coulomb failure theory can be expressed algebraically by the equation:τf = s = F (σ) 
Where, τf = s=shear stress on failure plane, at failure=shear resistance of material 
F (σ) = function of normal stress. 
 
 
 
 
 

61. According to Coulomb, the relationship between shear strength and normal stress could be represented by _________ 
a) Linear curve 
b) Parabolic curve 
c) Straight line 
d) None of the mentioned 
Answer: b 
Explanation: Coulomb considered that the relationship between shear strength and normal stress could be adequately 
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represented by the straight line. 
 

62.  Mohr envelope can be considered to be straight if the angle of internal friction υ is assumed to be __________ 
a) 90° 
b) >90° 
c) <90° 
d) None of the mentioned 
Answer: d 
Explanation: Mohr envelope can be considered straight if the angle of internal friction υ is assumed to be a constant. 

 
63. Which of the following stresses does not have any influence on strength of a material? 

a) Major principal stress 
b) Minor principal stress 
c) Intermediate principal stress 
d) Shearing stress 
Answer: c 
Explanation: When a material is subjected to three dimensional stresses, the intermediate principal stress does not 
have any influence on the strength of material. 
 

64. The parameter υ in coulomb’s equation ―S = c + σ tan υ‖, represents ___________ 
a) Shearing resistance and Angle of internal friction 
b) Angle of slope 
c) None of the mentioned 
d) All of the mentioned 
Answer: a 
Explanation: The empirical constant υ in coulomb’s equation represents angle of internal friction or shearing resistance 
respectively. 
 

65. hearing resistance can be determined in the laboratory by _________ methods. 
a) 2 
b) 6 
c) 4 
d) 8 
Answer: c 
Explanation: Shearing resistance can be determined in the laboratory by following four methods 
i) Direct shear test 
ii) Tri axial shear test 
iii) Unconfined shear test 
iv) Vane shear test. 
 

66. Which of the following shear test is developed based on drainage conditions? 
a) Quick test and Consolidated un drained test 
b) Direct shear test 
c) None of the mentioned 
d) All of the mentioned 
Answer: a 
Explanation: Depending upon drainage conditions, three types of shear tests have been developed: 
i)  Un-drained test or quick test 
ii) Consolidated un-drained test 

 Drained test. 
 

67. The direct shear test can also be called as ___________ 
a) Simple shear test 
b) Stress test 
c) Strain controlled shear box test 
d) All of the mentioned 
Answer: b 
Explanation: Since the shearing strain is made to increase at a constant rate in a direct shear test, and hence the test is 
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called the Strain controlled shear box test. 
 

68. The commonly used apparatus used for performing shear box test is ___________ 
a) Shear-box apparatus 
b) Bishop’s pore pressure apparatus 
c) Tri axial shear test apparatus 
d) None of the mentioned 
Answer: a 
Explanation: Shear-box test is the most commonly used apparatus for the direct shear test. 
 

69. To conduct un-drained test, which of the following is used? 
a) Slope grids 
b) Perforated grids 
c) Plain grids 
d) All of the mentioned 
Answer: c 
Explanation: To conduct un-drained test, plane grids are used and for the drained test, perforated grids are used. 
 

70. The drained test is also known as ___________ 
a) Direct shear test 
b) Slow test 
c) Vane shear test 
d) Quick test 
Answer: b 
Explanation: In drained test, perforated grids are sheared sufficiently slowly so that complete dissipation of pore 
pressure takes place. 
 

71. Which of the following is a disadvantage of the shear box test? 
a) Stress condition of soil is complex 
b) The test cannot be used for coarse grained soil 
c) No control on the drainage of soil 
d) The shear box test is more complex test 
Answer: a 
Explanation: The stress condition across the soil sample is very complex. The distribution of normal stresses and 
shearing stresses over the potential surface of sliding is not uniform. The entire strength of the soil is not mobilized 
simultaneously. 
 

72. The shearing of cohesive soil in drained test requires ___________ days. 
a) 2 
b) 1 to 2 
c) 2 to 5 
d) 1 
Answer: c 
Explanation: As the soil in drained test is sheared sufficiently slowly so that complete dissipation of pore pressure takes 
place, it takes 2 to 5 days long for shearing cohesive type of soil. 
 

73. A major difference between the direct shear test and tri axial shear test is _____________ 
a) Control on the drainage level 
b) Stress condition 
c) None of the mentioned 
d) All of the mentioned 
Answer: a 
Explanation: As compared to the tri axial system, there is a little control on the drainage of soil in the direct shear test. 
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74. In direct shear test, the soil load is subjected to more stress at _____________ 
a) Centre 

     b) Edges 
     c) Top and bottom 
     d) All of the mentioned 
     Answer: b 

Explanation: In a direct shear test, the stress condition across the soil sample are very complex, the stress is more at 
the edges and less in the Centre. Due to this, there is a progressive failure of the specimen. 
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Topic 4. Bearing capacity of Soil Marks:-12 Marks 

Content of Chapter:- 
4.1 Bearing capacity and theory of earth pressure: Concept of bearing capacity, ultimate bearing capacity, safe bearing 

capacity and allowable bearing pressure, Introduction to Terzaghi's analysis and assumptions made, effect of water 

table on bearing capacity 

4.2 Field methods for determination of bearing capacity-Plate loud test and standard penetration lest. Test procedures 

as Per IS:1888 & IS:2131 

4.3 Definition of earth pressure, active earth pressure and passive earth pressure for no surcharge condition, coefficient  

of earth pressure, Rankine's theory and assumptions made for non- cohesive soils. 

 
 

1. The gross pressure intensity (q) of a structure is ___________ 

a) Total pressure at base of the footing 

b) Excess pressure after the construction of the structure 

c) Minimum pressure intensity at the base 

d) None of the mentioned 

Answer: a 

Explanation: The gross pressure intensity q is the total pressure at the base of the footing due to the weight of the 

superstructure. 

 

2. The ultimate bearing capacity and the net ultimate capacity are connected by the relation ____________ 

a) qf = qnf +/- σ  and qf = qf – σ  

b) qf = qnf – σ  

c) None of the mentioned 

d) All of the mentioned 

Answer: a 

Explanation: The ultimate bearing capacity qf and the net ultimate capacity are connected by the following relation: 

qf = qnf + σ  (or) qf = qf – σ  

where σ  is the effective surcharge at the base level of the foundation. 

 

3. The net safe bearing capacity is defined by which of the following equation? 

a) qns=qnf / F 

b) qns = qnf + σ  

c) qns = qf – σ  

d) All of the mentioned 

Answer: a 

Explanation: The net safe bearing capacity is the net ultimate bearing capacity divided by a factor of safety F i.e., qns = 

qnf/F. 
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4. The safe bearing capacity can also be referred as _________ 

a) Net safe bearing capacity 

b) Ultimate bearing capacity 

c) Safe bearing pressure 

d) Net soil pressure 

Answer: b 

Explanation: Sometimes, the safe bearing capacity is also referred to as the ultimate bearing capacity qf divided by a 

factor of safety F. 

 

5. Rankine considered the first soil element (element 1) at ___________ 

a) Base of the structure 

b) Below the foundation 

c) Edge of the footing 

d) All of the mentioned 

Answer: b 

Explanation: Rankine considered the equilibrium of two soil elements, The first one immediately below the foundation 

(element 1). 

 

6. The bearing capacity of cohesion-less soil at the ground surface is __________ 

a) Unity 

b) Less than one 

c) Zero 

d) Greater than one 

Answer: c 

Explanation: According to Rankine’s equation bearing capacity of cohesion less soil is zero at the ground surface. 

 

7. When a state of equilibrium is reached under the footing? 

a) Load on footing increase 

b) Load on footing decreases 

c) Safe bearing capacity of the soil is reached 

d) None of the mentioned 

Answer: a 

Explanation: When the load on footing increases, and approaches a value qf, a state of plastic equilibrium is reached 

under the footing. 

 

8. Rankine considered the equilibrium of second soil element at __________ 

a) Base of the structure 

b) Below the foundation 

c) Edge of the footing 

d) Top of the foundation 

Answer: c 

Explanation: Rankine considered the equilibrium of the other soil element (element 2) beyond the edge of the footing, but 

adjacent to element 1. 
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9. During the state of shear failure, which of the following principal stress relationship exist? 

a) σ1 = σ tan α + 2c tan α 

b) σ1 = σ3 tan2 α + 2c tan α 

c) σ1 = 2c tan α 

d) σ1 = σ3 tan α 

Answer: b 

Explanation: During the state of shear failure (plastic equilibrium), the following principal stress relationship exists σ1 = 

σ3 tan2 α + 2c tan α for cohesion-less soil,σ1 = σ3 tan2 α. 

 

10. The symbol σ , represent which of the following term? 

a) Ultimate bearing capacity 

b) Effective surcharge 

c) Gross pressure intensity 

d) Bearing capacity 

Answer: b 

Explanation: σ  represents the effective surcharge at the base level of the foundation, assuming total unit weight for the 

portion of the soil above the water table and submerged unit weight for the portion below the water table. 

 

11. An analysis of the condition of complete bearing capacity failure is usually termed as ___________ 

a) General shear failure 

b) Terzaghi’s analysis 

c) Bearing failure 

d) All of the mentioned 

Answer: a 

Explanation: An analysis of the condition of complete bearing capacity failure is termed as a general shear failure, can be 

made by assuming that the soil behaves like an ideally plastic failure. 

 

12. The concept of analysis of bearing capacity failure was first developed by ___________ 

a) Terzaghi 

b) Meyerhof 

c) Prandtl 

d) Darcy 

     Answer: c 

Explanation: The concept of failure analysis was first developed by Prandtl, and later extended by Terzaghi, Meyerhof 

and others. 

 

13. For purely cohesive soil, the bearing capacity is given by which of the following equation? 

a) qf = 5.7 c + σ  

b) qf = c + σ  

c) qf = 5.7 c 

d) All of the mentioned 

Answer: a 

Explanation: For purely cohesive soil the bearing capacity is 

qf = c Nc + σ  Nq = 5.7 c + σ  

Where σ  = γ D if the water table is below the base of the footing. 
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14. The parameters Nc, Nq, Nγ in the equations of bearing capacity failure are known as _________ 

a) Constant head 

b) Bearing capacity factors 

c) Effective pressure 

d) Load intensity 

Answer: b 

Explanation: The parameters Nc, Nq, Nγ are the dimensionless numbers, known as bearing capacity factors depending 

only on the angle of shearing resistance of the soil. 

 

15. For purely cohesive soil, local shear failure may be assumed to occur when the soil is ___________ 

a) Medium to soft 

b) Soft to medium 

c) Hard 

d) All of the mentioned 

Answer: b 

Explanation: For purely cohesive soil, local shear failure may be assumed to occur when the soil is soft to medium, with 

an unconfined compressive strength qu ≤ 100 kN/m2. 

 

16. Which of the following is a limitation, of assumption in Terzaghi’s analysis? 

a) υ changes when the soil is compressed and strip footing has a rough base 

b) Soil is homogeneous 

c) None of the mentioned 

d) All of the mentioned 

Answer: a 

Explanation: As the soil compress, υ changes; slight downward movement of footing may not develop fully the plastic 

planes. 

 

17. Which of the following are original Terzaghi values for Nγ? 

a) 34° and 48° 

b) 60° 

c) None of the mentioned 

d) All of the mentioned 

Answer: a 

Explanation: The values of Nγ for υ of 34° and 48° are the original Terzaghi values which were used by Bowles to back 

compute Kpγ. 

 

18. According to the assumptions in Terzaghi’s analysis, the soil is _______________ 

a) Homogeneous and Isotropic 

b) Non Homogeneous 

c) None of the mentioned 

d) All of the mentioned 

Answer: a 

Explanation: In Terzaghi’s analysis the soil is homogeneous and isotropic and its shear strength is represented by 

Coulomb’s equation. 
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19. The Terzaghi’s general bearing capacity equation is represented as ___________ 

a) qf = 5.7 c + σ  

b) qf = c Nc + σ . Nq + 0.5γBNγ 

c) qf = c Nc + σ . Nq 

d) qf = c Nc 

Answer: b 

Explanation: ―qf = c Nc + σ . Nq + 0.5γBNγ‖ is known as Terzaghi’s general bearing capacity equation for a continuous 

footing. 

 

20. Local shear failure generally occurs in ___________ 

a) Dense sand 

b) Non-cohesive soil 

c) Loose sand 

d) All of the mentioned 

Answer: c 

Explanation: Local shear failure generally occurs in loose sand while general shear failure occurs in dense sand. 

 

21. The curve for Nq and Nγ for the transition state from υ = 28° and υ = 38° was given by __________ 

a) Peck 

b) Hanson 

c) Thorn burn 

d) All of the mentioned 

Answer: d 

Explanation: Peck, Hansen, and Thorn burn gave curves for Nq and Nγ for the transition state from υ = 28° and υ = 38°, 

in which they assumed general shear failure when υ > 28°. 

 

22. Terzaghi’s bearing capacity equation is not applicable for ____________ 

a) Depth effect and Inclination factor 

b) Narrow slope 

c) None of the mentioned 

d) All of the mentioned 

Answer: a 

Explanation: Terzaghi assumed the value of angle ψ = υ, which is not true. Since footings are normally rough, ψ has 

been found close to 45° + υ/2 than to υ, thus Terzaghi’s bearing capacity equations do not have provision for including 

depth effects, inclination factors, etc. 

 

23. For purely cohesive soil, Nc has a maximum value of ___________ for square footing. 

a) 5 

b) 7.5 

c) 9 

d) 10 

Answer: c 

Explanation: According to Skempton’s observation, for purely cohesive soil (υ = 0) Nc has a maximum value of 9 for 

square or circular footing. 
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24. The Mohr’s theory of failure can be symbolically expressed as ____________ 

a) τmax=F(σn) and σmax–σmin = f(σmax +σmin) 

b) τmax = σmax– σmin 

c) None of the mentioned 

d) All of the mentioned 

Answer: a 

Explanation: Mohr’s theory of failure can be symbolically expressed as: 

σmax–σmin = f (σmax +σmin) or τmax=f (σn). 

 

25. The concept of a three dimension yield envelope was presented by _________ 

a) D.C. Drucker and Prager 

b) Mohr 

c) None of the mentioned 

d) All of the mentioned 

Answer: a 

Explanation: The effect of intermediate principal was studied by D.C. Drucker and W. Prager in 1952, who proposed the 

concept of a three dimensional yield envelope. 

 

26. A major drawback of Mohr criterion is ____________ 

a) Shape of the envelope 

b) Principal stress 

c) Shape of the plane 

d) All of the mentioned 

Answer: a 

Explanation: The major drawback of Mohr criterion is that the curved shape of the envelope, hence the functional form of 

the equation τmax=F (σn) is not amendable to mathematical computation. 

 

27. The intersection of the yield surface or envelope with octahedral plane is called ____________ 

a) Yield point 

b) Deviation point 

c) Failure locus 

d) Space diagonal 

Answer: c 

Explanation: The intersection of yield surface with octahedral plane is called the failure locus. A point on the failure locus 

represents the stress state at incipient failure. 

 

28. The hydrostatic pressure’s inability to produce failure under normal pressure was first demonstrated by ___________ 

a) Cross land 

b) W. Pager 

c) D.C. Drucker 

d) Mohr 

Answer: a 

Explanation: Experiments conducted by Cross land in 1965 have demonstrated that a pure state of hydrostatic pressure 

is unable to produce failure even under enormous pressure. 
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29. Which of the following equation represent hydrostatic pressure in its purest form? 

a) σ1+σ2+σ3=0 

b) σ1+σ2+σ3=constant 

c) σ1=σ2=σ3 

d) σmax+ σmin 

Answer: c 

Explanation: According to cross land σ1=σ2=σ3 represent hydrostatic pressure in its purest form. 

 

30. The Mohr-Coulomb criterion assumes that the strength of the soil is independent of ____________ 

a) σ1 

b) σ2 

c) σ3 

d) All of the mentioned 

Answer: b 

Explanation: The Mohr-Coulomb criterion implicitly assumes that the strength is independent of the intermediate principal 

stress σ2. 

 

31. The auxiliary plane in the hydrostatic axis can also be called as ___________ 

a) Failure plane 

b) Octahedral plane 

c) Deviatoric plane 

d) Principal plane 

Answer: c 

Explanation: Since all the points in the auxiliary plane represent deviatorial state of stress, the plane is also called the 

deviatoric plane. 

 

32. The plastic state of stress when the failure is imminent was investigated by ___________ 

a) Rankine 

b) Darcy 

c) Skempton 

d) Terzaghi 

Answer: a 

Explanation: The plastic state of stress failure of the soil samples was studied by Rankine in the year 1860. Darcy is 

known for his works in the field of soil permeability. 

 

33.  ___________ is used for maintaining the ground surface at different elevations. 

a) Floor 

b) Retaining wall 

c) Ceiling 

d) Roof 

Answer: b 

Explanation: The retaining wall is used to resist the lateral earth pressure due to the backfill soil. It prevents the 

landslides by maintaining the ground surface at different elevations in hilly regions. 
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34. The material retained by the retaining wall is known as_________ 

a) roof 

b) slab 

c) backfill 

d) footing 

Answer: c 

Explanation: The material retained by the retaining wall is known as backfill. The surface of the backfill can be both 

horizontal as well as inclined. It should be noted that the angle does not exceed the angle of repose of the soil. 

 

35. The backfill has its top surface ____________ 

a) horizontal only 

b) inclined only 

c) both horizontal and inclined 

d) vertical only 

Answer: c 

Explanation: The backfill can have its top surface as a horizontal surface or as an inclined surface. It should be noted that 

the angle does not exceed the angle of repose of the soil or else it will fail. 

 

36. The portion of backfill lying above a horizontal plane of wall is called ________ 

a) surcharge 

b) base 

c) foot 

d) truss 

Answer: a 

Explanation: The portion of backfill lying above a horizontal plane of wall is called as the surcharge. The surcharge is a 

load which is imposed upon the surface of the soil close enough to the excavation to cause a lateral pressure to act on 

the system in addition to the basic earth pressure. 

 

37. Surcharge angle β is ____________ 

a) inclination of surcharge to the vertical 

b) inclination of surcharge to the normal of the wall 

c) inclination of surcharge to the horizontal 

    d) inclination of surcharge to the tangent to the wall 

Answer: c 

Explanation: The surcharge is a load which is imposed upon the surface of the soil close enough to the excavation to cause 

a lateral pressure to act on the system in addition to the basic earth pressure. Its inclination to the horizontal is known as 

Surcharge angle β. 

 

38. A body is said to be in plastic equilibrium, if every point of it is ________ 

a) in the verge of failure 

b) in equilibrium 

c) in stable state 

d) elastic state 

Answer: a 

Explanation: A body is said to be in plastic equilibrium, if every point of it is in the verge of failure. The transition from the 

state of plastic equilibrium to the state of plastic flow represents the failure of the soil mass. 
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39. In active state, the minor principal stress σ3 is _________ 
a) horizontal direction 
b) vertical direction 
c) can be both vertical and horizontal direction 
d) in no direction 
Answer: a 
Explanation: In active state, the minor principal stress denoted by σ3 is in horizontal direction. While in the 
passive state, the minor principal stress σ3 is in vertical direction. 
 

40. In passive state, the major principal stress σ1 ____________ 
a) horizontal direction 
b) vertical direction 
c) can be both vertical and horizontal direction 
d) in no direction 
Answer: a 
Explanation: In passive state, the minor principal stress denoted by σ3 is in vertical direction. While in the 
passive state, the major principal stress σ1 is in horizontal direction. 
 

41. In passive state, the minor principal stress σ3 is _________ 
a) horizontal direction 
b) vertical direction 
c) can be both vertical and horizontal direction 
d) in no direction 
Answer: b 
Explanation: In active state, the minor principal stress denoted by σ3 is in horizontal direction. While in the 
passive state, the minor principal stress σ3 is in vertical direction. 
 

42. The ratio of horizontal stress σh to vertical stress σv is _______ 
a) coefficient of earth pressure 
b) coefficient of volume change 
c) coefficient of compressibility 
d) coefficient of consolidation 
Answer: a 
Explanation: The coefficient of earth pressure is defined as the ratio of The ratio of horizontal stress σh to 
vertical stress σv. 

∴ K=σhσv. Where, K = coefficient of earth pressure. 
 

43. During the active state of plastic equilibrium, the retaining wall moves _______ 
a) towards the fill 
b) away from the fill 
c) does not change its position 
d) remains in equilibrium 
Answer: b 
Explanation: During the active state of plastic equilibrium, the major principal stress denoted by σ1 is in vertical 
direction and the minor principal stress σ3 is in horizontal direction. Therefore, the movement of the wall will be 
away from the back fill. 
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44. During the passive state of plastic equilibrium, the retaining wall moves _______ 
a) towards the fill 
b) away from the fill 
c) does not change its position 
d) remains in equilibrium 
Answer: a 
Explanation: During the passive state of plastic equilibrium, the major principal stress denoted by σ1 is in 
horizontal direction and the minor principal stress σ3 is in vertical direction. Therefore, the movement of the 
wall will be towards the back fill. 
 

45. In active state of plastic equilibrium, the earth pressure on the wall ________ 
a) increases 
b) decreases 
c) is zero 
d) is constant 
Answer: b 
Explanation: When the wall moves away from the backfill, mobilization of the internal resistance of the soil 
takes place in the direction away from the wall. Hence the earth pressure on the wall decreases. 
 

46. In passive state of plastic equilibrium, the earth pressure on the wall ________ 
a) increases 
b) decreases 
c) is zero 
d) is constant 
Answer: a 
Explanation: In passive state of plastic equilibrium, when the wall moves towards the fill, the earth pressure 
increases because the shearing resistance builds up in the direction of the wall. 
 

47. In active state, the failure wedge shows ____________ 
a) downward movement 
b) upward movement 
c) left side movement 
d) right side movement 
Answer: a 
Explanation: In the active state of plastic equilibrium, the wall moves away from the fill because of the 
mobilization of the internal resistance of the soil taking place in the direction away from the wall. Due to this the 
failure wedge shows downward movement. 
 

48. In passive state, the failure wedge shows ____________ 
a) downward movement 
b) upward movement 
c) left side movement 
d) right side movement 
Answer: b 
Explanation: In passive state of plastic equilibrium, the wall moves towards the fill because of the shearing 
resistance that builds up in the direction of the wall. Due to this the failure wedge shows upward movement. 
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49. If a tension crack is developed at the top of wall to a depth Zo in cohesive soils, then the total net pressure is 
zero for a depth of _________ 
a) 2Zo 
b) 3Zo 
c) 4Zo 
d) 5Zo 
Answer: a 
Explanation: A negative pressure develops and because of it, a crack is developed in the soil upto a depth Zo. 
The sum of negative pressure and the positive pressure will be compensated at a depth of 2Zo. Hence, the 
total net pressure is zero for a depth of 2Zo. 

 
 
 
 
 
 
 
 
 

    

Prepared By 
Ms.H.S. Shinde   

Verified By 
Mr Jadhav P.L. 

Module Coordinator 

Re-Verified By 
Mr. Ranvir B. G. 

Academic Coordinator 

Approved By 
Mr. Jadhav P.L. 

HoD CE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Page 45  

 

 

 

 ZEAL EDUCATION SOCIETY’S 

ZEAL POLYTECHNIC,PUNE 
NARHE │PUNE -41 │ INDIA 

DEPARTMENT OF  CIVIL ENGINEERING  

 
 

Topic 5. Compaction and stabilization of soil Marks:-16 Marks 

Content of Chapter:- 
5.1 Concept of compaction, purpose of compaction, field situations where compaction is required, Standard proctor test   
test procedure as per IScode, Compaction curve, optimum moisture content, maximum dry density, Zero air voids line, 
Modified proctor test, factors affecting compaction, field methods of compaction rolling, ramming and vibration and 
Suitability of various compaction equipments-smooth wheel roller, sheep foot roller, pneumatic tyred roller, rammer and 
vibrator, difference between compaction and consolidation. 
1.2 Concept of soil stabilization, necessity of soil stabilization, different methods of soil stabilization – echanical soil 

stabilization, lime stabilization, cement stabilization, bitumen stabilization, fly-ash stabilization. California bearing 
ratio. C.B.R. test, meaning of C.B.R. value. 

1.3 Necessity of site investigation and sub-soil exploration, types of exploration, criteria for deciding the location and 
number of test pits and bores.Field identification of soil -dry strength test, dilatancy test and toughness test. 

 

 
1. Dry density of soil is increased by _________ 

a) compaction 
b) swelling 
c) bulking 
d) addition of excess of water 
Answer: a 
Explanation: Compaction is a process by which the soil particles are artificially rearranged into a closer state which 
reduces the voids ratio and hence there is decrease in the porosity. Due to this, the dry density of the soil sample is 
increased. 
 

2. Which of the following does not causes compaction? 
a) vibration 
b) tamping 
c) rolling 
d) adding excess water 
Answer: d 
Explanation: When the water is added to the soil sample, it first occupies the voids present in between the soil 
particles. When excess of water is added to the soil sample, then swelling of the sand takes place, hence reducing 
its compaction. 
 

3. In 1933, ____________ showed the existence of relationship between soil water content and degree of dry density. 
a) Terzaghi 
b) Skempton 
c) Darcy 
d) Proctor 
Answer: d 
Explanation: In 1933, Proctor showed the existence of relationship between soil water content and degree of dry 
density to which a soil might be compacted. Darcy is recognised for his woks in the field of permeability of the soil. 
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4. At Optimum water content, soil has _____ 
a) minimum density 
b) maximum density 
c) no weight 
d) no density 
Answer: b 
Explanation: In 1933, Proctor showed that for a specific amount of compaction energy applied on the soil, there 
was a water content termed as Optimum water content at which the soil attains the maximum density. 
 

5. To test the compaction characteristics, the method are based on ______ 
a) dynamic loading only 
b) kneading only 
c) vibration loads only 
d) dynamic, static, kneading 
Answer: d 
Explanation: There are many methods available for the test of compaction and these tests are based on the types 
of compaction and these are: 
dynamic or impact 
kneading 
static and vibration. 
 

6. The Standard Proctor test was developed by ________ 
a) R.R. Proctor 
b) Skempton 
c) Darcy 
d) Terzaghi 
Answer: a 
Explanation: In 1933, Proctor showed the existence of relationship between soil water content and degree of dry 
density to which a soil might be compacted. He developed the Standard Proctor test for the construction of the 
earth fill dams in the state of California. 
 

7. In Standard Proctor test, the inside diameter of the mould is ________ inches. 
a) 1 
b) 4 
c) 3 
d) 6 
Answer: b 
Explanation: In Standard Proctor test, the test equipment is a cylindrical metal mould that has an internal diameter 
of 4 inches or 10.15 cm. 
 

8. In Standard Proctor test internal effective height is ________ inches. 
a) 2.3 
b) 4.5 
c) 4.6 
d) 45 
Answer: c 
Explanation: In Standard Proctor test, the test equipment is a cylindrical metal mould that has an internal effective 
height of 4.6 inches or 11.7 cm. 
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9. In Standard Proctor test, the capacity of the mould is ________ cu.ft. 
a) 1/10 
b) 1/20 

    c) 1/30 
    d) 1/40 
Answer: c 
Explanation: In Standard Proctor test, the test equipment is a cylindrical metal mould that has an internal effective 

height of 4.6 inches and an internal diameter of 4 inches. Therefore the volume of the cylinder is, πr2 h=π*42*4.6 
cu.in=130 cu.ft. 

 
10. In Standard Proctor test, the weight of rammer is ________ 

a) 4.5 kg 
b) 18 lb 
c) 2.5kg 
d) 20 lb 
Answer: c 
Explanation: In Standard Proctor test, the layers of the specimen are tested with a free fall of rammer of weight 2.5 kg 

or 5.5 lb. The test consists in compacting at various water contents. 
 

11. In Standard Proctor test, the free fall height is ________ inches. 
a) 5 
b) 12 
c) 16 
d) 18 
Answer: b 
Explanation: In Standard Proctor test, the layers of the specimen are tested with a free fall of rammer of weight 2.5 
kg or 5.5 lb with the height of free fall being 12 inches or 310 mm. 
 

12. The compaction reduces _________ 
a) strength 
b) stability 
c) air voids 
d) dry density 
Answer: c 
Explanation: When the soil is compacted, it reduces the voids ratio and also its porosity. Hence the sir voids are 
reduced by the compaction process. The compaction increases the strength, stability and the dry density of the 
specimen. 
 

13. _______ is a process in which soil particles are artificially rearrange into a close state. 
a) Tension 
b) Compaction 
c) Sway mechanism 
d) Consolidation 
Answer: b 
Explanation: Compaction is a process by which the soil particles are artificially rearranged and packed together in a 
closer state of contact by mechanical means. While, consolidation is the natural process of reduction in the voids 
ratio of the specimen. 
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14. The standard proctor test was developed by ___________ 
a) Darcy 
b) Terzaghi 
c) Proctor 
d) Rendulic 
Answer: c 
Explanation: The standard proctor test was developed by R.R.Proctor in 1933 for the construction of earth fill dams 
in the state of California. 
 

15. The compaction process can be accomplished by ___________ process. 
a) Rolling 
b) Tampering 
c) Vibration 
d) All of the mentioned 
Answer: d 
Explanation: Compaction can be done by rolling, tamping or vibration by a steel-tyred or rubber-tyred roller. 
 

16. The compaction energy used for standard proctor test is ___________ 
a) 595 kJ/m3 
b) 300 kJ/m3 
c) 6065 kJ/m3 
d) 1000 kJ/m3 
Answer: a 
Explanation: The compaction energy used in the proctor test is 6065 kg cm per 1000 ml of soil which is equal to 
595kJ/m3. 
 

17. Which of the following test are used in the laboratory, for compaction? 
a) Vibration test 
b) Standard proctor test and Jodhpur-mini compactor test 
c) None of the mentioned 
d) All of the mentioned 
Answer:b 
Explanation: Some of the compaction tests used in the laboratory is: standard and modified proctor test, Harvard 
Miniature compaction test, Abbot Compaction test and Jodhpur-mini compactor test. 
 

18. A line showing the water content dry density relation for the compacted soil is ___________ 
a) Zero air voids lines 
b) Air-voids line 
c) Density line 
d) All of the mentioned 

Answer: b 
Explanation: Air-voids line is a line which shows the water content dry density relation for the compacted soil 
containing a constant percentage of air voids. 
 

19. Which of the following equipment is not used in standard compactor test? 
a) Cylindrical metal mould 
b) Rammer 
c) Circular face plate 
d) Collar 
Answer: c 
Explanation: The compactor test equipment consists of cylindrical metal mould, detachable base plate, collar, 
rammer of 2.5kg. 
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20. The initial percentage of water content taken for coarse-grained soil in proctor test is __________ 

a) 4 
b) 10 
c) 25 
d) 50 
Answer: a 
Explanation: The initial water content may be taken as 4 % for coarse-grained soils and 10 % for fine-grained soils 
as the quantity of water to be added for the first test depends on the probable optimum water content for the soil. 
 

21. The water content corresponding to the maximum density in compaction curve is called ____________ 
a) Water content of compacted soil 
b) Optimum water content 
c) Air void water content 
d) None of the mentioned 
Answer: b 
Explanation: The water content goes on increasing till the maximum density is reached. The water content 
corresponding to the maximum density is called optimum water content W0. 
 

22. The modified compactor test is also known as __________ 
a) Standard compactor test 
b) AASHO test 
c) Dietert test 
d) Compaction test 
Answer: b 
Explanation: The modified compactor test was standardized by the American Associates of State highway officials 
and is known as the modified AASHO test. 
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