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Department of Civil Engineering
pa S RGMCET(Autonomous), NANDYAL

(ESTD-1995)

VISION

e To be an outstanding department devoted to provide value based
education in Civil Engineering which will produce socially aware

professionals to provide solutions of global standards.

MISSION

e To impart quality education that develops innovative professionals with
research orientation and entrepreneurs.

e To prepare professionals with emphasizes on leadership, team work and
ethical conduct.

e To wundertake -collaborative projects and consultancy works with
academia and industry.

PRGRAM EDUCATIONAL OBJECTIVES

PEO-1: Assessing societal needs and plan suitable infrastructure
PEO-2: Excel in Civil Engineering and in other allied fields

PEO-3: Develop team spirit and inter personal dynamics for effective execution
and management of projects

PEO-4: Adhering life-long learning skills and adopt to changing professional
and societal needs

PROGRAM SPECIFIC OUTCOMES

PSO1 Capability to investigate, plan, analyze and design buildings for
different purposes such as residential, commercial, public office,
recreational etc. using STAAD Pro and relevant software

PSO2 Competency in preliminary engineering surveys, planning and design of
infrastructure viz. roads, bridges and designing traffic control systems
etc. using Mx-Roads and other relevant software programs

PSO3 Conduct field and laboratory tests for analysis and quality control of
civil engineering projects
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Students Roll List

IIT B. Tech II Semester (AY: 2019-2020)

S.No | Branch REGD. No NAME
1 CVL 16091A0104 | NAYAKALLU AKHIL RAJ
2 CVL 16091A0134 | JANGAM JAYANNA
3 CVL 16091A0137 | V KALYAN KUMAR
4 CVL 16091A0143 | YALAMANDA MAHA DATTATREYA
5 CVL 16091A0150 | SHAIK MANSOOR HUSSAIN
6 CVL 16091A0189 | CHINNAMADUGULA SIVA
7 CVL 17091A0101 | SHAIK AKBARVALI
8 CVL 17091A0102 | PALLEKKAGARI ANIL KUMAR
9 CVL 17091A0103 | MEKALA ANOOSHA
10 CVL 17091A0104 | BAVANASI ASWINI
11 CVL 17091A0105 | MULLA AZHARUDDIN
12 CVL 17091A0106 | BILAVATH BALAJI NAIK
13 CVL 17091A0107 | MULINTI BHAGYA SREE
14 CVL 17091A0110 | JAKKAPOGU CHANDRAKALA
15 CVL 17091A0111 | K DINESH
16 CVL 17091A0112 | DORNALA DIVYA JYOTHI
17 CVL 17091A0113 | PANDIKONA GOUTHAM GANGADHARA HARA
18 CVL 17091A0114 | KARNATI GURUPRASAD REDDY
19 CVL 17091A0115 | KORA HARATHI
20 CVL 17091A0116 | SURE HARITHA
21 CVL 17091A0118 | PARA HEMANTH CHOWDARY
22 CVL 17091A0119 | RANGAM HEMANTH KUMAR
23 CVL 17091A0120 | SHAIK HUSSAIN ABBAS
24 CVL 17091A0121 | SHAIK HUSSAIN BASHA
25 CVL 17091A0122 | SHAIK HUSSAIN VALI
26 CVL 17091A0123 | SHAIK JAKEER HUSSAIN
27 CVL 17091A0124 | MULLAPALLI JANARDHAN
28 CVL 17091A0125 | M JYOTHSNA
29 CVL 17091A0126 | SHAIK KARISHMA BEGUM
30 CVL 17091A0127 | DHANIREDDY KAVYA
31 CVL 17091A0128 | PALAMARI KESHAVULU
32 CVL 17091A0129 | JANGLISAGARI SHAIK KHAJA MOHIDDIN
33 CVL 17091A0133 | MARKAPURAM LAKSHMIMADHURYA
34 CVL 17091A0138 | PERAPOGU MADHU
35 CVL 17091A0139 | MURTHATI MAHESH
36 CVL 17091A0141 | VADDE MEENAKSHI
37 CVL 17091A0142 | K MOHAMMED SOHAIL
38 CVL 17091A0143 | KURUVA MOHANAKRISHNA
39 CVL 17091A0144 | MD MOIN AHAMMAD
40 CVL 17091A0145 | MANGALI NAGA PAVAN P
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41 CVL 17091A0146 | NUGGU NAGA PHANEENDRA

42 CVL 17091A0147 | SAGALA VENKATA NAGA SUMANTH KUMAR

43 CVL 17091A0148 | GOLLA NAGARAJU

44 CVL 17091A0149 | MEENUGA NAGESH

45 CVL 17091A0150 | CHAVVA NARAYANA REDDY

46 CVL 17091A0151 | B NAVEEN KUMAR

47 CVL 17091A0154 | BHEEMASENI NIHARIKA

48 CVL 17091A0155 | LEKKALA NITHISH KUMAR REDDY

49 CVL 17091A0156 | ERAGANABOINA PAVAN KUMAR

50 CVL 17091A0157 | T PAVAN KUMAR

51 CVL 17091A0160 | RAMAJI PRAVEEN

52 CVL 17091A0162 | NATTI RAJA SEKHAR

53 CVL 17091A0163 | ASWANI RAJESH VARMA

54 CVL 17091A0164 | KUCHI RAJESH

55 CVL 17091A0165 | MACHA RAJESH

56 CVL 17091A0166 | BANTROTH RAMAKRISHNA

57 CVL 17091A0167 | MUPPASANI RAMESH

58 CVL 17091A0168 | VALMIKI RAVI TEJA

59 CVL 17091A0169 | DUDEKULA RIYAZ AHMED

60 CVL 17091A0170 | KOTTAM ROHITH

61 CVL 17091A0171 | KACHANA ROHITHESWARA REDDY

62 CVL 17091A0172 | SHAIK SAFIYA BEGAM

63 CVL 17091A0173 | SAI CHARAN KUMAR REDDY YEDDULA

64 CVL 17091A0174 | PATURU SAI KUMAR REDDY

65 CVL 17091A0176 | PHATAN SALMAN

66 CVL 17091A0178 | VADITE SHILPA

67 CVL 17091A0180 | BUJALA SHIVANI REDDY

68 CVL 17091A0182 | KADIRI SIVA PRIYA

69 CVL 17091A0183 | CHERUKU SRAVANI

70 CVL 17091A0184 | KONDREDDY SREEDHAR REDDY

71 CVL 17091A0185 | KUNCHALA SREEKANTH REDDY

72 CVL 17091A0186 | RAMAVATHU SRIKANTH NAIK

73 CVL 17091A0187 | BELLAM SUDHAKAR REDDY

74 CVL 17091A0188 | YARAVA SUDHARSAN REDDY

75 CVL 17091A0189 | MOTA SUNIL

76 CVL 17091A0190 | VADDE SURENDRA

77 CVL 17091A0191 | SIVARAM UPENDRA

78 CVL 17091A0193 | METIKALA UPENDRANATH

79 CVL 17091A0194 | BOMMASANI VAMSI KALYAN YADAV

80 CVL 17091A0195 | SAMPANGI VASU

81 CVL 17091A0197 | RAJAVOLU VEERA PRATHAP REDDY

82 CVL 17091A0198 | T VENKAT SUJITH KUMAR

83 CVL 17091A0199 | MADALA VENKATASUBBAIAH

84 CVL 17091A01A0 | MURAHARI VIJAY KUMAR —

85 CVL 17091A01A1 | DINNE VIJAYKUMAR Lo\~
il Eng ece;:\ege of



86 [CVL | 17091A01A2 | PATIL VINAY KUMAR REDDY
87 | CVL | 17091A01A3 | THOOMALA VINEETH
88 | CVL | 17091A01A5 | BOOSA VISWANATHA REDDY
89 | CVL | 17091A01A6 | BHUMIREDDYCHINNAMADANNAGARI YASASWINI
90 | CVL | 17091A01A7 | PALLOLI YASWANTH
91 | CVL | 17091A01A8 | SALUGARI VENKATA YATHISH CHANDRA
92 | CVL | 17091A01A9 | MANAPATI YELLAIAH YADAV
93 | CVL | 18095A0101 | SHAIK ABDUL RAFI
94 | CVL | 18095A0103 | M ANUPAMA
95 | CVL | 18095A0104 | DEVAGUDI BRAHMAIAH
96 | CVL | 18095A0105 | S CHAITANYA SHIVA
97 |[CVL | 18095A0106 | AVULA CHANDRA SEKHAR REDDY
98 | CVL | 18095A0107 | DURGAM CHANDRAKALA
99 | CVL | 18095A0108 | GUMMALA CHARAN KUMAR
100 |[CVL | 18095A0109 | MALKARE CHATRAPATHI SIVAJI
101 | CVL | 18095A0110 | OUKURU CHOUDAIAH
102 | CVL | 18095A0111 | RAMAVATH DEVENDRA NAIK
108 | CVL | 18095A0113 | PALLE DIVAKAR
104 |CVL | 18095A0115 | JANGAM KARTHIK
105 | CVL | 18095A0116 | KAKANURU KIRAN KUMAR REDDY
106 | CVL | 18095A0117 | BUSIREDDY KUMAR REDDY
107 |CVL | 18095A0118 | KAPPETA KUMAR REDDY
108 | CVL | 18095A0119 | BOYA LAKSHMI NARAYANA
109 |CVL | 18095A0120 | GARE MADHU SUDHAKAR
110 |CVL | 18095A0121 | YENAKANDLA MAHENDRA REDDY
111 | CVL | 18095A0122 | RAMATHEERTHAM VENKATA MANIKANTA SAI
112 | CVL | 18095A0123 | MANISH KUMAR REDDY D
113 | CVL | 18095A0124 | MULLA MANSOOR
114 |CVL | 18095A0125 | SHAIK MOHAMMAD
1156 | CVL | 18095A0126 | DEVADURGAM NAVEEN KUMAR
116 |CVL | 18095A0127 | MACHANI NAVEEN KUMAR
117 |CVL | 18095A0128 | MARTHA NAVEEN KUMAR
118 | CVL | 18095A0129 | NANNURU RAHUL
119 |CVL | 18095A0130 | BONALA RANGASWAMY RAJAVARDHAN
120 |CVL | 18095A0131 | BOYA RAJU
121 | CVL | 18095A0132 | SONTI RAVI KIRAN REDDY
122 | CVL | 18095A0133 | ENJETI RAVI KUMAR
123 | CVL | 18095A0134 | GOVINDUGALLA RAVI TEJA
124 | CVL | 18095A0135 | MANIYAR SHAKEER
125 |CVL | 18095A0136 | KUDUMULA SIVA PRAKASH REDDY
126 | CVL | 18095A0137 | JULAKUNTA VADIRAJ SREEVASTAV
127 |CVL | 18095A0138 | ALIGOTI SRUTHI
128 | CVL | 18095A0139 | GADDAM SUMANTH REDDY
129 |CVL | 18095A0141 | UNDALA SURESH KUMAR
130 | CVL | 18095A0142 | MARELLA SURYA TEJA
-
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131 CVL 18095A0143 | GANNE THEJESWAR NAIDU

132 CVL 18095A0144 | GUJJARLA UDAY KUMAR

133 CVL 18095A0145 | KOMMOJI VANI

134 CVL 18095A0146 | MALASALAVADI VASANTH KUMAR

135 CVL 18095A0147 | SIGARAMBOTLA VASAVIPRANATHI

136 CVL 18095A0148 | POSA VENKATA AKANKSHA

137 CVL 18095A0149 | POREDDY VIJITHA

138 CVL 18095A0150 | BHUMANAPALLE VISHNUKANTH REDDY




RGM-R-2015
RAJEEV GANDHI MEMORIAL COLLEGE OF ENGINEERING AND TECHNOLOGY

Autonomous

CIVIL ENGINEERING

1 B.Tech, 1I-Sem (CE) T C
3+1* 3
(A0118156) GEOTECHNICAL ENGINEERING - 11

OBJECTIVES:
<  Provide knowledge 1n soil exploration methods.
< Provide knowledge about various types of foundations and various bearing capacity equations
& Provide knowledge about deep & well foundations.

& Learn varous slope stability methods

OUTCOMES:

At the end of the course student is able to

% Determine the earth pressures on foundations and retaining structures
» Analyze shallow and deep foundations (including well foundations)
% Calculate the bearing capacity of soils and foundation settlements

< Able to design & execute the soil exploration scheme

-,
>

% Able to perform the stability analysis of given slope

CO TPOL | POZ | PO3 | PO4 | POS | POG | PO7 _ POS | PO9 | POL0 [ POIL | PO12 | PSOL | PSO2 | PSO3

CO1 1 3 2 1 - - - - - - - : 3 2 1
co2| 1 | 3 2 1 - - - - - -3 2 1

CO3 1 | 3 2 1 - - - R - - 3 2 1

CO4 1 | 3 2 1 - - - - - - - ! 3 2 1

COs5 1 | 3 2 1 - - | - - - - -1 2 1

Avg | 1 3 2 1 - - - - - - - 3 2 | 1

UNIT -1
SOIL EXPLORATION: Need - Methods of soil exploration - Boring and Sampling methods — Field tests —

Penetration Tests — Plate load test - Pressure meter — planning of Program and preparation of soil investigation
report

UNIT -1V

SHALLOW FOUNDATIONS: Types — choice of foundation - Location of depth — Safe Bearing Capacity —
Terzaghi's, MeverholT s and Skemplon's Methods

UNIT-V
ALLOWABLE BEARING PRESSURE: Safe bearing pressure based on N- value — allowable bearing
pressure, safe beanng capacity and settlement from plate load test — allowable settlements of structures —

Settlement Analysis

UNIT-1I
EARTH SLOPE STABILITY: Infinite and fimte earth slopes — types of failures — factor of safety of infinite

slopes - stability analysis by Swedish arc method, standard method of slices, Bishop’s Simphfied method
Taylor’s Stability Number- Stability of slopes of earth dams under different conditions

UNIT - 111
EARTH PRESSURE THEORIES: Rankine's theory of earth pressure — earth pressures in layered soils -

Coulomb'’s earth pressure theory -~ Rebhann’s and Culmann’s graphical method
RETAINING WALLS: Types of retaining walls — stability of gravity retaining walls

UNIT -VI
PILE FOUNDATION: Types of piles - Load carrying capacity of piles based on static pile formulae —

Dynamic pile formulae - Pile load tests — Load carrying capacity of pile groups 1n sands and clays - Settlement

of pile groups
WELL FOUNDATIONS: Types — Different shapes of wells - Components of wells — functions and Design

Criteria — Sinking of wells — Tilts and shifts

Note: Relevant IS: codes and tables are permitted for examination

Detailed Syllabus




RGM-R-2015

RAJEEV GANDHI MEMORIAL COLLEGE OF ENGINEERING AND TECHNOLOGY

Autonomous

CIVIL ENGINEERING

TEXT BOOKS:

1.

Soil Mechanics and Foundation Engineering by Arora, Standard Publishers and Distributors, Delhi

2. Foundation Engineering by Varghese,P.C , Prentice Hall of India , New Delhi.
3. Bowles, J.E, (1988) Foundation Analysis and Design — 4" Edition, McGraw-Hill Publishing company,
Newyork.
REFERENCES:
1. Das, BM, - (1999) Prnciples of Foundation Engineering 6" edition (Indian edition) Thomson
Engineering
2. Bowles, J E, (1988) Foundation Analysis and Design - 4® Edition, McGraw-Hill Publishing company,
Newyork.
3 Analysis and Design of Substructures — Swami Saran, Oxford and IBH Publishing company Pvt Ltd (
1998 ).
4 Geotechnical Engineering by S K Gulhai& Manoj Datta — Tata Mc Graw Hill Publishing company
New Delhi. 2005
5. Teng.W C - Foundation Design , Prentice Hall. New Jersy
6. Geotechnical Engineering by C_Venkataramaiah,
7 Foundation Engineering by V.N.S Murthy, CRC Press, New Delhi.
8  Soil Mechanics and Foundations by - by B.C Punmia, Ashok Kumar Jain and Arun Kumar Jain,
Laxmi, publications Pvt Lid , New Delhi
Detailed Syllabus 77
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RGM COLLEGE OF ENGINEERING AND TECHNOLOGY(AUTONOMOUS)

Name of the Faculty

Class & Semester
Subject
Semester start date

NANDYAL-518501
School Of Civil Engineering

LESSON PLAN

: C. Krishnma Raju

: II1 B.Tech II semester

: Geotechnical Engineering - I1
: 02-12-2019

12019 - 2020
160
:30-03 -2020

Academic Year
Total Hours
Semester end date

| UNIT

TOPIC

HOURS

Total
Periods
/unit

Dates
Planned

Dates
Executed

SOIL EXPLORATION:

Need — Methods of soil exploration

Boring and Sampling methods

Penetration Tests- SPT, CPT, DCPT

Plate load test — Pressure meter

Planning of Programme

and preparation of soil investigation report

- N -

02-12-2019
to
16-12-2019

11

EARTH SLOPE STABILITY:
Introduction-Types of failures

Factor of safety of infinite slopes

Stability analysis by Swedish arc method
Friction Circle method Bishop’s Simplified
method

Taylor’s Stability Number- Stability of slopes of
earth dams under different conditions,

Problems

[T 6

(]

W

11

17-12-2019
to
03-01-2020

I

EARTH PRESSURE THEORIES:
Introduction

Rankine’s theory of earth pressure

Earth pressures in layered soils

Coulomb’s earth pressure theory

Rebhann’s and Culmann’s graphical method,
Problems

RETAINING WALLS: Types of retaining walls
Stability of retaining walls.Problems

N = N — = = N —

11

To
25-01-2020

04-01-2020

P é/)/?//fl}]':}l




11

TOPIC

HOURS

Total
Periods
funit

Dates Dates
Planned | Executed

SHALLOW FOUNDATIONS:

Types -choice of foundation -Location of depth -
Safe Bearing Capacity - Terzaghi's,
Meyerhoff’s, Skempton's Methods

Problems

WNWN

10

to

ALLOWABLE BEARING PRESSURE :
Safe bearing pressure based on N- value

SBC and settlement from plate load test
Allowable settlements of structures -Settlement
Analysis

Problems

NN

08

19-02-2020 | 26-01-2020
to

VI

PILE FOUNDATION: Types of piles

Load carrying capacity of piles based on static pile
formulae

Dynamic pile formulae — Pile load tests

Load carrying capacity of pile groups in sands and
clays

Settlement of pile groups, Problems

WELL FOUNDATIONS: Types — Different
shapes of wells

Components of wells — functions and Design -
Design Criteria Sinking of wells — Tilts and shifts.

12

to
23-03-2020

03-03-2020

Total number of periods in semester

60

&

—"

vzr//:«//?

Signature of the Faculty

(\‘}\91%5\ AN

Signature of HO.D. .

e ering
Eng e 1
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Department Civil Engineering
RGMCET (Autonomous), Nandyal-518501

Course Delivery Method

Name of the Subject: Geotechnical Engineering — II
Subject Code: A0118156
Year & Sem: III B.Tech II Semester

Course Delivery Plan

Delivery Methods: Chalk & Talk, Power Point Presentation, Tutorials, Video
Lecturers, Interactive Sessions, Group Discussions

Coverage of

Unit-I : Chalk & Talk, Power Point Presentation, Tutorials, Interactive Sessions
Unit-II : Chalk & Talk, Power Point Presentation, Tutorials

Unit-IIT : Chalk & Talk, Power Point Presentation, Tutorials

Unit-IV : Chalk & Talk, Power Point Presentation, Tutorials

Unit-V : Chalk & Talk, Power Point Presentation, Tutorials

Unit-VI : Chalk & Talk, Power Point Presentation, Tutorials, Video Lecturers

ngin of
gchoo! O{h'\ L orial Cg\‘:\?e
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(ESTD-1995)

Department Civil Engineering
RGMCET(Autonomous), Nandyal-518501

Topic Covered Beyond Syllabus

Name of the Faculty: C Krishnama Raju

Class & Sem : III B. Tech & II Semester

Subject: Geotechnical Engineering —I1
Credits: 4 AY:2019-2020

Designation: Associate Professor
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1709140101

GEOTECHNICAL ENGINEERING-II
Assignment -I (10/01/2020)

.

1709140110

For a Shelby tube, given outside diameter = 5.08 cm, inside diameter=4.7625 cm
find the area ratio of the tube. Is it a good sampling tube?

Determine the factor of safety with respect to cohesion for a subm@rget'i
embankment 25 m high whose upstream face has an inclination of 45°. The soil
has the following properties c= 40 kN/m3, @=10°,y= 18 kN/m3. The relevant
stability number is equal to 0.108.

Calculate the factor of safety of a slope of infinite extent when slope angle is 20°
The properties of the soil are c= 25 kPa and & =20¢.

What is earth pressure at rest? Derive an expression for it in terms of Poisson’s
ratio.

1709140111

17091A0120

1709140119

What are the sources of sample disturbance?

Explain the standard penetration test. Explain the corrections to be applied 'for
standard penetration test N value. Write the limitations of standard penetration
test.

State the critical conditions for analysis of earth dam slopes.

A masonry retaining wall of trapezoidal section has its top width equal to 0.75 m
and height 5 m. Its face which is in contact with the retained earth is vertical.
The earth retained is level at top. The soil weights 16 kN/m?® and its & = 30¢. The
masonry weighs 24 kN/m3. Determine the minimum width of the base to avoid
tensile stresses and also determine the maximum and minimum compressive
stresses for this base width. If the 1 between base and soil is 0.60, check the
stability of the retaining wall against sliding.

1709140127

A slope is to be constructed at an inclination of B=30° with the horizontal,
Determine the safe height of slope at a factor of safety of 1.5. The soil has the
following properties: c= 15 kN/m?2, ©=22.5¢, and y= 19 kN/m3. [ For B=30e,
$=22.5", Stability Number, 5,=0.02; For B=30", ®=15n, Stability Number,
S.=0.046 |

Determine the factor of safety with respect to cohesion for a submerged
embankment 25 m high whose upstream face has an inclination of 45°. The soil
has the following properties c= 40 kN/m3, ®=100,y= 18 kN/m3. The relevant
stability number is equal to 0.108.

Calculate the factor of safety of a slope of infinite extent when slope angle is 20 |
The properties of the soil are c= 25 kPa and ¢ =200,

What is earth pressure at rest? Derive an expression for it in terms of Poisson’s
ratio.

f 1709140128 -

1709140143

Describe SPT test. Explain the corrections to be applied for SPT data?

Two test plates are loaded at a site are 60 x 60 cm and 75 x 75 cm. The smaller |
supports a load of 11450 kgf at 12.5 mm settlement and the larger supports

15,000 kgf at the same settlement. Determine the bearing capacity of a footing 3 |
m square for a maximum settlement of 12.5 mm. '

How a slope is analyzed using Swedish circle method? Derive an expression for
the factor of safety.

Stating assumptions, explain the Rankine's earth pressire thet;ry with neat
sketch.

18



1709140144 - g 7091A01517

The number of blows observed In a SPI(Standard Penetration ‘Test) for different
penetration depths are given as follows.

Penetration of Sampler

300- 450 mm

Number of blows

Whalt is the observed N value?

factor of safety with respect to cohesion for a submerged
© m high whose upstream face has an inclination of 45°. The soil

has the following properties c= 40 kN/m?, ®=10°,y= 18 kN/m?®. The relevant
stability number is equal to 0.108.

Determine the
mbankment 2

Discuss the stability analysis of earth dam slopes.

What is earth pressure at rest?
ratio.

|

Derive an expression for it in terms of Poisson’s

the minimum depth of exploration required for foundation design. The unit

- 1809540106

17091A0154

clay is 1.7 g/cc. ( Use De Beer’s recommendation) ]
Find the factor of safety against sliding for the slope shown in figure

using Bishop’s simplified method? The weight of each slice is shown in

W,=305.8 kN,
W= 831.6 kN,
W,=1191.6kN,
W,=1290kN,
W, =729.6 kN

S

™

=26 m

$ = 30°
3
vy= 21kN/m

figure.

A road side retaining wall is subjected to active lateral eartﬁ_p;essure.
The soil has the following properties ® =450 & y=18 kN/m3. If the road
has a super elevation of 7% and the uniformly distributed surcharge
due to moving vehicles is 50 kN/m?2. Take wall friction §=150. Calculate
the total active carth pressurc cxerted on the wall.

Explain the standard penetration test. Explain the corrections to be
applied for standard penetration test N value. Write the limitations of
standard penetration test.

19
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18095A0107

1809540124

1809540117
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- -
Describe the SPI. kxplain the correction to be applied for SFI' data.

|

A retaining wall with a vertical back 6 m high supports cohesion less backfill

(with unit weight 19.6 kN/m?). The upper surface of the backfill rises at an angle

of 10° with the horizontal from the crest ol the wall. The angle of internal friction

for the soil 1s 35° and angle of wall friction is 20°. Find the total active earth

pressure per meter length of the wall using Rebhann’s graphical method and |
mark the direction, point of application of the resultant earth pressure.,

Explain the friction circle method of finding the _s_narih_t_yinmc.

An embankment is to bcfmhad—cﬁusing a soil with c= 18 kN/m?, &= | 6"7,75{1_(1'\/ =
18.5 kN/m?. The desired factory of safety with respect to cohesion as well as |
with respect to friction is 1.4. Find 1) the safe height if the desired slope 15 2 |

Clearly explain the difference between the active earth ‘pressure and passive
earth pressure. What i1s meant by the “critical depth of vertical cut” for a soil?

A masonry retaining wall of trapezoidal section has its top width equal to 0.75 m

Explain what is meant by disturbed and un‘cliaxﬁ)cﬁnéﬁﬁe‘sjfaw the (léf;jéc of
disturbance is measured?

and height 6 m. Its face which is in contact with the retained earth is vertical.
The earth retained is level at top. The soil weights 16 kN/m? and its & = 300, The
masonry weighs 24 kN/m3. Determine the minimum width of the base to avoid
tensile stresses and also determine the maximum and minimum compressive
stresses for this base width. If the R between base and soil is 0.60, check the
stability of the retaining wall against shding, J

What is sheet pile wall? Explain the sheet pile wall analysis.

What is bore log? Give a typical example.

Match List -I and List 11
List I List —II
A) Modulus of sub grade reaction
B) Relative density and strength

1) Cyclic pile load test
11)Pressure meter test

C) Skin friction & point bearing resistance m)Plate Load test
D) Elastic Constants 1v) SPT
L v) DCPT
schoo! ©

20
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~ Ja 1) What 1s boring/ bore 'E)-gggﬁlam with a neat sketeh?
il 11) Describe the salient features of a good sub-soil investigation report.
% ) Two test plates are loaded at a site are 60 x 60 cm and 75 x 75 cm. The
o smaller supports a load of 11450 kgf at 12,5 mm settlement and the larger
8 supports 15,000 kgf at the same settlement. Determine the bearing capacity of a
~ footing 3 m square for a maximum settlement of 12.5 mm.
b | Find the factor of safety of an infinite slope shown in fig. The properties of the
- soil are c=o, Pp=350; y=16 KN/m?, v =20 kN/m?,
'3
1 A
8 s
8 K
. 10 m 8™

30°

| 03m  _30kPa

¢ | Check the stability of the fcia]'niﬁg wall shown in figure. f
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GEOTECHNICAL ENGINEERING-II
Assignment -II (06/03/2020)

Figure shows the geometry of a strip footing supporting the load bearing walls
of a three storied building and the properties of the clay layer. If the pressure
acting on the footing is 40kPa, find the consolidation settlement of the footing.
If the elastic modulus and the Poisson’s ratio of the clay layer are respectively
50 MPa & 0.4 and if the influence factor for the strip footing is 1.75, find the
elastic settlement of the footing.

the skin friction. l

4 E—
- : N
= L] 3
2 im You= 18 kN/m
§ Strip Footing | GWT
= L*I 2m ‘—J
6m Clay Layer
C. =0.08 e,=040
Yoor =20 kN/m’
Hard Stratum
o For the design of a shallow foundation, given the following:
Py * Soil: $=20°, ¢=72 kN/m? , Unit weight, y=17 kN/m3
5 © Modulus of elasticity, E=1020 kN/m?, Poisson’s ratio, u=0.0.35 Foundation:
8 o L=1.5m, B=1 m, D=1 m. Calculate the ultimate bearing capacity.
:
e A concrete pile 20 m long having a cross section of 381 mmx381 mm is fully
© embedded in a saturated clay layer. For a clay, ysa=18.5 kN/m3, ¢,=0, and
Py o cu=70 kN/m?2. Assume that the water table lies below the tip of pile. Determine |
< ~ | the allowable load that the pile can carry (F5=3). Use the a method to estimate |
[*)]
(=]
b~
-
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An eccentrically loaded foundation is shown in figure. Determine tm

load, Q. that the foundation can carry.
< Y =110 Ib/ft’
@ ———-L__ e =0.65 ft -—Y__¥_ cable
—~ 6.5 ft 15 =
=) ] (Eccentricity in Q, : T
< Y =122 Ib/ft’ ‘| one direction .
c =500 |b/ft only) 1
2 ; | only | 3.5 ft
= ¢ =26 Ry :
=4 ] 8 ft x 8 ft R OB X l
B A
b R O Ty B o 7 ey s W e Yoo myemt
| ?
Center
line
A_ ﬂe:jcible load area shown in figure is 2m *3m in plan and carries a uniformly
distributed load of 210 kN/m?2. Estimate the elastic settlement below the
center of the loaded area. Assume D=0 and H=c.
)
=i
=i
10
=i
i
o
< .
= Silty sand
Q E,= 8500 kN/m’
- u =0.3 é
¥ — = <=7 = < L |
'\'\ PR AL A oAU . '.‘—l" DR PR PR i
Rock
B Two plate load tests with square plates were conducted in the field. At 1-in.
- settlement, the results were ‘ i
; Width of Load (Ib) |
vt | plate (in.) \
P 12 8,070 | i
5 24 25,800 \
3 What size of square footing is required to carry a net load of 150,000 Ib at a |
» settlement of 1 in.?
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Following are the results of a standard penetration test in the field (sandy
soil):

Depth (m) Field
value of
g N
- 1.5 9
) 3.0 12
g 4.5 11
< 6.0 7
§ 7.5 13
= 9.0 ! 11
- 10.5 | 13
Estimate the net allowable bearing capacity of a mat foundation 6.5 m x 5 m
in plan. Here, Dr= 1.5 m, and allowable settlement 20 mm. assume that the
unit weight of soil y=16.5 kN/m?.
The section of a 3x4 group pile in layered saturated clay is shown in figure.
The piles are square in cross section (14 in.x14 in.). the center-to-center
spacing (d) of the piles is 40 in. Determine the allowable load-bearing capacity
of the pile group. Use FS=4.
~ ('|.’,=\ 
N 01/ h*
L ]
0 1
N
=i
% Clay
2 = §751h/f:? |
-y ;
o
~
L] |
|
|
Cla
= 1200 Ib/ft
Cin
G
gnginee’t
schoGO nod i o ng:\“e\a
oeV a A tO
Raje a. g Te YA\(__s‘\% 801.
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17091A0133-

139

Explain the methods of estimating the foundation settlements. ﬁ

17091A0143-

146

a) List the methods of estimation of settlements and explain one method
briefly stating its utility.

b) A 1.8 m side square column is founded at a depth of 1.8 m in sand, for
which the corrected N value is 24. The water table is at a depth of 2.7 m.
Determine the net allowable bearing pressure for a permissible settlement of
40 mm and with a factor of safety of 3 against shear failure

17091A0147-

149

a) A square file group of 9 piles of 25 cm diameter is arranged with a pile.
spacing of 1 m. The length of piles is 9 m. Unit cohesion of clay is 75 kN/ m?=.
Neglecting bearing at the tip of the piles, determine group capacity. Assume
adhesion factor of 0.75.

b) Classify the pile foundations on the basis of 1) material ii) load transfer iii)
method of installation.

17091A0150-

151

A strip footing of 2 m width is founded at a depth of 4 m below the surround
surface. Determine the net ultimate bearing capacity using a) Terzaghi
Equation b) Skempton’s Equation ¢) IS code. The soil is clay (P=0,
c=10KN/m?). The unit weight of clay is 20 kN/ms3.

17091A0155-
18095A0103

Explain what is mean by Tilts and shifts in well foundation. Explain the
various methods to rectify the Tilts and shifts.

A 3m thick layer of a fill material (youx = 20 kKN/m’) 1s to be laid instantaneously on the®
top surface of a 10 m thick clay layer. If the coefficient of volume compressibility (m,)™
and saturated unit weight () for clay are 2.2 * 10 m?/kN and 18 kN/m® respectively.
calculate the consolidation settlement of the clay layer (in mm) due to placing of fill
material.

(a) 75 (b) 123 () 132 (d) 278




I 18095A0107- ]
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108

What are mat/raft foundation. How do
settlement of mat foundations

you estimate the bearing capacity and

18095A0115-116

(

18095A0117-118

18095A0 |

(a) Discuss the various forces acting on a well foundation.

(b) Explain the process of sinking of an open well.
c)

A soft normally consolidated clay layer is 8 m thick with natural moisture content of
45%. The clay has saturated unit weight 18.0 kN'm°. a particle specific gravity of 2.7
and a hquid limit of 65%. A foundation will subject the middle of the clay layer to a
vertical stress increase of 15 kN/m°. Determine the approxmmate value of the
consolidation settlement of the foundation (in mm) if the ground water table 1s at the
ground level. Take unit weight of water is 10 kN/m’.

(a) 448 (b) 355 (c) 22 (d) 298

|
|

18095A0122-123

119-121

; “a) What is the basis on which the dynamic formulae are derived? Mention two

well known dynamic formulae and explain the symbols involved?

(b) A 4x4 pile group in square pattern consists of 400mmx400mmx20m long
concrete piles placed at 1.0m centers. The soil profile consists of 8m of soft
clay (c=25 kPa, adhesion factor = 0.9) underlain by 20m of medium silty clay
(c=50kPa, adhesion factor = 0.8). Estimate the safe bearing capacity of the
pile group with a factor of safety of 3.0.

(a) What are the limitations of plate load test?
(b) A square footing is required to carry a net load of 1200 kN. Determine the
size of the footing if the depth of foundation is 2m and tolerable settlement is
40mm. The soil is sandy with N=12, F.S=3, water table is very deep. Use
Teng's equation.

a) Define gross pressure intensity at the base of the foundation and safe
bearing capacity of soil.

b) Differentiate between strip footing, combined footing, strap footing and mat
foundation.

c) Find the group efficiency of 4x3 pile group with 2 m spacing and diameter
0.5 m using Converse Laborre formula.

d) A 30 cm diameter pile is driven 10 m into a homogeneous consolidated clay
deposit. Find the safe load when the factor of safety is 2.5, unit cohesion is 40
kN/m? and adhesion factor is 0.70.

e) List the methods commonly used for calculation of settlement of

foundations.
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18095A0124-

126

a) Explain the estimation of settlement from Meyerhof’s method and De Beey
method for cohesionless soils. _

b) A 1.8 m side square column is founded at a depth of 1.8 m in sand, for
which the corrected N value is 24. The water table is at a depth of 2.7 m,
Determine the net allowable bearing pressure for a pgrm1ss1ble settlement of
40 mm and with a factor of safety of 3 against shear failure.

17091A0162-163

a) List the factors affecting the bearing capacity of foundations.
b) Classify the pile foundations.

¢) A 30 cm diameter pile is driven 10 m into a homogeneous consolidated clay

deposit. Find the safe load when the factor of safety is 2.5, unit cohesion is 40
kN/m?2 and adhesion factor is 0.70.

d) Find the group efficiency of 4x3 pile group with 2 m spacing and diameter
0.5 m using Converse Laborre formula. :
e) With sketch explain negative skin friction. Q

17091A0164-165

a) Estimate the gross and net safe bearing capacity of 2.5 m x 3.5 m footing
placed at a depth of 1.7 m on a strata of soil of unit weight 20 kKN/m2. The
depth of water table is 1.2 m from the ground level. Assume soil properties c=
3 kN/m?2, and ¢ = 27°. Assume General shear failure. ( Ne= 27, Ng= 13.2, Ny=
9.3).

b) A square column foundation has to carry a gross allowable load of 1805
kN (FS=3). Given: Ds=1.5 m,=15.9 kN/m3, ¢=34°, and c=0. Use Terzaghi’s
equation to determine the size of the foundation (B). Assume general shear
failure. ( Ne= 27, Ng= 13.2, Ny= 9.3).

17091A0166-176

a) A strip footing 1.2 m wide is located at a depth of 1.5 m in a non-cohesive
soil deposit for which the corrected N value of SPT is 20. Water table is
located at depth of 2 m below the ground surface. Find allowable bearing
pressure for the soil.

b) Static cone penetration test was conducted in dry sand formation and the.
average cone resistance was found to be 50 kg/cm?2. Estimate the safe bearing
pressure for the strip footing of width 1.5 m and depth 1.5 m for a permissible

settlement of 25 mm. use factor of safety of 3 for shear failure. The sojl has a
unit weight of 17 kN/m3,

17091A0180-

182

a) Discuss the various remedial measures that can be adopted to rectify the tilts in a
well foundation.

(b) A concrete pile 20 m long having a cross section of 381 mmx381 mm is
fully embedded in a saturated clay layer. For a clay, ysa=18.5 kN /m3, =0, and
cu=70 kN/m2. Assume that the water table lies below the tip of pile. Determine

the allowable load that the pile can carry (F S=3). Use the a method to estimate
the skin friction.

Eng
gchool of “m ? co
EngS. & LpVALS!
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a) Discuss the various methods of estimating pile capacity.

b) a) A square file group of 9 piles of 25 cm diameter is arranged with a pile
spacing of 1 m. The length of piles is 9 m. Unit cohesion of clay is 75 kN/ m?2.
Neglecting bearing at the tip of the piles, determine group capacity. Assume

g adhesion factor of 0.75.
A
) The following data are given for the laboratory sample:
(=)
< 0o = 160 kPa: ¢, = 1.1; 6¢' + Aco' = 300 kPa; e = 0.8
§ If the thickness of the clay specimen is 45 mm. the value of coefficient of volume
a compressibility is 10" m® /kN.
(a) 12.3 (b) 10.2 (c) 94 (d) 8.6
a) List the factors affecting the bearing capacity of foundations?
) b) A 30 cm diameter pile is driven 10 m into a homogeneous consolidated
2 clay deposit. Find the safe load when the factor of safety is 2.5, unit cohesion
) Q | is 40 kN/m2 and adhesion factor is 0.70.
a" - c) Differentiate between strip footing, combined footing, strap footing and mat
o foundation.
.l:. d) List the methods commonly used for calculation of settlement of foundations.
e) With sketch explain negative skin friction. |
a)A concrete pile 20 m long having a cross section of 381 mm=381 mm is
fully embedded in a saturated clay layer. For a clay, ysa=18.5 kN/m3, ¢.=0,
0 and ¢,=70 kN/m?. Assume that the water table lies below the tip of pile. |
j Determine the allowable load that the pile can carry (FS=3). Use the « |
iy method to estimate the skin friction.
ﬁ b) Explain what is mean by Tilts and shifts in well foundation. Explain the
(=) various methods to rectify the Tilts and shifts.
b ¢) Determine the ultimate load in kN which an eccentrically loaded square |
3 footing of 3 m size with an eccentricity of 0.3 m ( in one-direction) can take |
~ when placed at a depth of 1.0 m in a soil with y = 18 kN/m3, c = 12 kN/m?2,

® =30°, Ne= 37.2, Ng=22.5 and N,=19.7. Ignore water table and use
Terzaghi’s theory.
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17091A01A6-1A9

18095A0127-128

a) A 2.5 square footing is located in a dense sand at a depth of 1.5m,
shear strength parameters being c'=0, d'=38°. Determine the Ultimat:
bearing capacity for the following water table conditions. a) At groung
surface b) At 1m below the ground surface c) At footing level d) At 0.5m
below the footing, and at a depth greater than B below the footing.

The moist unit weight of sand above water table is 18KN/m3 and the

saturated unit weight is 20KN/m3. For d'=38°, Ng=48.9, N;=58.9.
b)

A layer of normally consolidated, saturated silty clay of 10 m thickness 1s subjected to
one dimensional consolidation under a pressure increment of 5 kPa. The properties of
the soil are: initial void ratio (eg) =1.325. compression index (C;) = 0.45. The initial
average effective stress within the layer 1s 50 kPa. Assuming Terzaghi’s theory to be
applicable, the primary consolidation settlement (rounded off to the nearest mm) is

(a) 60 (b) 80 (c) 100 (d) 160

A\
\

a) Discuss the various methods of estimating pile capacity.
b) A square footing 2.5 m x 2.5 m carries a load of 2000 kN. Find the factor o
safety against bearing failure, if the soil below the foundation has following

values- c= 50 kN/m2, ¢ = 150, y = 17.5 kN/m3 and foundation is taken to &
depth of 1.5 m. Take N.= 12.5, Ng= 4.5, Ny= 2.5.
c)

18095A0129-130

a) Explain the estimation of settlement from Meyerhof’s method and De Be
method for cohesionless soils.

b) A 1.8 m side square column is founded at a depth of 1.8 m in sand, for whi
the corrected N value is 24. The water table is at a depth of 2.7 m. Determi;
the net allowable bearing pressure for a permissible settlement of 40 mm €
with a factor of safety of 3 against shear failure.

c)

An 1solated footing has a size 6 m = 6 m founded at a depth of 3 m below the ground
level m medium dense sand The footing is subjected to a vertical load at an
eccentnicity of B/10 along one of the axis. Using Meyerhof s expression. estimate the
ultunate load Qu, ¢ = 33°. y =185 KN/m’, Ng=263.N,=26555,=5,=127.d,=d,
=1115. ¢ =0 Neglect the water table effect

(a) 107 6 MN (b) 1655 MN (©) 2135 MN (d) 1345 MN

" eering
gngine®l e
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A soil profile is shown in figure along with the standard penetration numbers in
the clay layers. Determine and plot the variation of cu and OCR with depth.
Hara et al. (1971) also suggested that cu(kN/m?2)=29N°72
0.689

0CR = 0.193 (=)

a'y

Where

o', = effective vertical stress in MN/m?

g A ‘r'l
ST IR SR S RER :
g _—_*-— ————— — e “-———--n-lillk-N_/rE’-——-—_—'
= 2 e Sand
- s v.. = 18.5 kN/m’
S G o e
< iV
g .
2
1.5m Clay ‘
v, =19.6kN/m
A 4
1.5m
3
1.Em
B R I AR AT D NNV BN f e
A R A S R '_"'.'. sireliSandd ! '.‘;: et
5-; a) Enumerate and reflect through sketches the various components of a
- foundation well. Discuss briefly the function and design of each of these |
3 8 components.
8 ~ | b) Discuss the various remedial measures that can be adopted to rectify the
§ tilts in a well foundation
=i
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L. A strip footing of width 1.0 m is resting on a soft clay strata at a depth of 1.0

1 iction i d cohesion is 20 kN/mmz2 The

- The angle of internal friction is aero, and ' . '

$ater table;g is at a great depth. Find the ultimate bearing capacity of soil
according to Terzaghi’s equation. _

2. A rectangular footing 1 m x 2 m is placed at a depth of 2 QOAa satil%rated
clay having an unconfined compressive strengm of 100 kN/m?2. Accor ing to
Skempton, find the net ultimate bearing capacity. _ _ o

3. The ultimate bearing capacity of a soil is 300 kN /m? and unit weight of soil is

20 kN/m3. Find the net safe bearing capacity at 1 m below the ground
surface taking a FOS = 2.5,

4. Name the two cri
foundation.

18095A0141-142 7

teria for the determination of allowable bearing capacity of a

loads as per IS 6403-1981.
6. What uniform surcharge intensity should be

18095A0143-147
N
o
r.':g"
£
jo
5
s
=3
Q.
o
D
g
j=n

of 25mx35m footing
it weight 20 kN/m?2. The
. Assume soi] properties c=
ure. ( N.= 27, Ng= 13.2, Ny=

umn foundation has t
kN (FS=3). Given: Ds=
€quation to de

0 carry a gross allowable load of 1805
1.5 m,=159 kN/m3, ¢=34°
termine the size of

» and ¢=0. Use Terzaghi’x@ﬁ
the foundation (B). Assume local shear

18095A0148-149

31907 [ 76289 [ 175
| 762.89 |

* Afier Vesic (1973)
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18095A0150

a) A 20 m thick clay layer is sandwitched between a silty sand layer and a gravelly
sand layer. The layer experiences 20 mm settlement in 2 years. Given

2
1‘_(%) for U < 60%

L= 4 for U > 60%
1.781 — 0.93310g;(100 — U)

If the coefficient of consolidation of the layer is 0.003 ¢m?2/s, find the time in years for
30 mm settlement.

b) A 3 m thick layer of a fill material ( ysux=20 kN/m3 ) is to be laid instantaneouly on
the top surface of a 10 m thick clay layer. If the coefficient of volume compressibility
(m,) and saturated unit weight (ysat) for clay are 2.2 x 10+ m?/kN and 18 kN/m?3
respectively, calculated the consolidation settlement of the clay layer( in mm ) due to
placing of fill material.
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GECTE CHLCA! ENGINEERing -IT ogrAaouo
COUTECHRNLUAS . '
ASHIGNMENT -1 Ctutl-24
~—_ m o L . _ 1
I A concrete pU€ N havmg a cross section of 381 mmx381 mm is fully

embedded in & saturated clay qye “po TG00 T8 5 kN/m3, ¢u=0, and

cu=70 kN/m?. ASZ“E"&tthtﬁz the water taple lies below the tip of pile. Determine
the allowable loa Pile can carry (FS=3). Use the a method to estimate
the skin friction-

17091A0107-
110

”\

|-

[
o
5
S

‘SL = ?_Om

Siog = 381 MM XD Ny
= 0-38L XO-3%)

%Ym’c - 13¢5 K[>

Cu =70&N [mﬂ’_

A - / Y
b -0 (Y
\ \

Fﬁis _,r/ ,r‘:

C‘QUOU\\QbL@ =NeCyu AP ‘
Ne :Beq‘f‘irﬂ copacity

Depend s CB/Be 5.0) value  factd

4o =9x70x (0:381%0-381)

Skin fricton << T AR

= I X I0x WX03%) x 20 = 215 6 KN ';
vl ‘N,'L"'i
7 e o apl |J

Hee [w=t )

\ = / 1A

\\ - -

CLQ = e X CQXAP +CCAs

e \ 9133 - 1ot G
= YX0x (6033 ) %0:3%81) 2133 6 5°“%an“‘¢?$3&0‘@

- %2 25-09 kn ng }q;\NDYN"m'
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CO“"R? Code: vy —
Rajeev Gandhi Memorial College of Engineering & Technology
Autonomous
NANDYAL-518501
III B. Tech. 1I-Semester(R15) MID — I Examinations
Geotechnical Engineering — 11
CE
Max. Marks: 25 Date: 28.01.2020 Set: A Time: 2 Hours

Note: 1.Answer FIRST question compulsorily. (5x 2 =10Marks)
2. Answer Any THREE from 2 to 5 questions. (3 x 5 =15 Marks)

C.1 a)

b)

Q.2 a)

b)
Q.3 a)

b)

Q.4 a)

b)

For a Shelby tube, given outside diameter - 5.08 cm, inside
diameter=4.7625 cm find the area ratio of the tube. Is it a good
sampling tube?

Determine the factor of safety with respect to cohesion for a
submerged embankment 25 m high whose upstream face has an
inclination of 45°. The soil has the following properties ¢ 40
kN/m? ®=10c,y= 18 kN/m3. The relevant stability number is equal
to 0.108.

Calculate the factor of safety of a slope of infinite extent when slope
angle is 20° The properties of the soil are c= 25 kPa and & =20e.

What is earth pressure at rest? Derive an expression for it in terms
of Poisson’s ratio.

What are the sources of sample disturbance?

Explain the standard penetration test. Explain the corrections to be
applied for standard penetration test N value. Write the limitations
of standard penetration test.

Explain the plate load test with neat sketch. How do you estimate
the settlement and bearing capacity from plate load test?

Explain the Culmann’s method for the determination active earth
pressure with neat sketch.

A masonry retaining wall of trapezoidal section has its top width
equal to 0.75 m and height 5 m. Its face which is in contact with
the retained earth is vertical. The carth retained is level at top. The
soil weights 16 kN/m° and its ¢ = 30°. The masonry weighs 24
kN/m3. Determine the minimum width of the base to avoid tensile
stresses and also determine the maximum and minimum
compressive stresses for this base width. If the 1 between base and
soil is 0.60, check the stability of the retaining wall against sliding.

How a slope is analyzed using Swedish circle method? Derive an
expression for the factor of safety.

Find the factor of safety against sliding for the slope shown in
figure using Bishop’s simplified method? The weight of each slice is
shown in figure.

2M

2M

2M

2M

2M

2M

2M

3M

2M

3M

CO4

CO5

COb5

COl

cO4

co4g »

CO4

CO1

CO1

COS



W,=305.8 kN,
W= 831.6 kN,
830 r=26 m W,;=1191.6kN,
W,=1290kN,
S~ W, =729.6 kN
c=40 kN/m2
—6 m & = 20°
3
18 m / & v= 19 kN/m
FBIﬂ—g
5.6m / c6m— 4 58
> 6 m —
1 2 3 ¢c=0
- ® =z 3°
0 (] 3
\&j , 9T v= 21kN/m
9 23

36

Q.5 a) A 4 m wall retains a dry sand backfill with unit weight of 18.3 5M COIl
kN/m3, angle of internal friction of 36° and a porosity of 31%. The

backfill is fully drained through weep holes.

a) What is the magnitude of the backfill force on a 1 m wide

slice of wall, if it is not allowed to deflect?

b) What is the magnitude of the backfill force on the same 1 m

wide slice, if the wall does deflect enough to develop a

Rankine’s active earth pressure condition?

c) What is the new force on the wall, and its location from its

heel, if the wall’s weep holes are clogged and the water table

now rises to within 1 m of the ground surface behind the

wall?

*kkkkkkkk
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R-15

College Code: 09 -
ing & Technology

(Civil Engineering) _
Max. Marks: 25 Date: 15-11-2020 Time: 2 Hours
Note: 1. Answer first question compulsory. (2 x 5 = 10Marks)
2. Answer any three from 2 to 5 questions (5 x 3 = 15Marks) o3
Q.1 a) Define ultimate bearing capacity? am C
b) What are the conditions where pile foundation is more suitable than a 2M CO2
shallow foundation?
c) What do you understand by grip length? 2M  CO2
d) Sketch the pressure distribution beneath a rigid footing on cohesive soils 2M CO3
and cohesion less soils?
e) Define safe bearing capacity? 2Mm CO3
Q.2 Explain the effect of water table on the bearing capacity of soil. 5M CO3
Q.3 A strip footing 2m wide is to be laid at a depth of 4m in a purely cohesive soil 5M  CO3
(C = 150kN/m?, y = 19kN/m?). Determine the ultimate bearing capacity from:
(i) Terzaghi's theory (ii) Skempton’s theory.
Q.4 a) What are the different types of settlements which can occur in a foundation? 2M  CO3
How are these estimated?
b) Using Terzaghi's Theory determine the ultimate bearing capacity of a strip 3M CO3
footing 1.5m width resting on a saturated clay (C, = 30kN/m?, ¢ = 0, Ve =
20kN/m?®) at a depth of 2m from the ground level. If the W.T rises by 1m. }
b VY
Calculate the % Reduction in the ultimate bearing capacity. ./ 4 #77 7 i
Q.5 a) Write brief critical note on engineering news formula. 2M  CO2
b) A pile group consists of 9 friction piles of 30cm diameter and 10m length 3M CO02
driven in clay (C, = 100kN/m? , y = 20kN/im?), the c/c spacing between the
piles is 0.75m, Determine the safe load for the group (FS = 3,a = 0.6)
@EO@@@W@@®
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Code: AO118156R1120

RGM COLLEGE OF ENGINEERING & TECHNOLOGY (A UTONOMOUS)

16th November 2020

CE

III B.Tech II Semester (R15) End Examinations (Regular)
GEOTECHNICAL ENGINEERING -II

Total Marks: 70

Note 1:Answer Question No.1 (Compulsory) and 4 from the remuining

2:All Questions Carry Equal Marks

la  Write equation for ultimate bearing capacity of circular footing in general shear

b

c
d

- 0

failure and local shear failure.
Write the uses of stability charts.

What is the function of well curb?

A 3 m high retaining wall, is supporting a saturated sand (saturated due to

capillary action) of bulk density 18 kN/m3 and $=30°. Find the change in
“magnitude of active earth pressure at the base due to rise in ground water table
- from the base of the footing to the ground surface.

What is the effect of differential settlements on the structures?
What is sub-surface profile?

g -General failure occurs in cohesion-less soils, if density index is more than..

2 *Figure shows the geometry of a strip footing supporting the load bearing walls of a

3

—E

zthree storied building and. the properties of the clay layer. If the pressure acting on
:the footing is 40kPa, find the consolidation settlement of the footing. If the elastic
‘modulus and the Poisson’s ratio of the clay layer are respectively 50 MPa& 0.4 and
if the influence factor for the strip footing is 1.75, find the elastic sertlement of the

s
* 3
im Bou= 18 kN/m
| Strip Footing | GWT
_—

L——l‘Zm——r! )

6m Clay Layer

C. =0.08 e, =040

l Yoo =20 kN/m?

Hard Stratum

a) Discuss the various methods of improving the stability of slopes. {
b) Determine the factor of safety with respect to cohesion for a submerged
embankment 25 m high whose upstream face has an inclination of 45°, The soil
has the following properties c= 40 kN/m3, ®=10°,y= 18 kN/mS3. The relevant
stability number is equal to 0.108.
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a) Explain criteria for the selection of piles.
b) A 30cm concrete pile was driven in to homogenous consolidated clay deposit
(cu=40 kN/m?. adhesion factor=0.7. If the embedded length is 10m, estimate the
safe load, factor of safety of 2.5.

a) A retaining wall 8 m high with its back face inclined at 80°¢ with the horizontal
retains a silty clay backfill having c¢= 0.1 kg/cm?, ®=15° and y=1.76 g/cc. The
backfill slopes 15¢ to the horizontal and the wall friction is 10° while the adhesion
between the backfill and the wall 0.15 kg/cm?2. Determine the lateral thrust and
its point of application. What will be the lateral thrust and its point of application
if the tension crack is assumed to be filled with water?

b) A retaining wall with a vertical back 6 m high supports cohesion less backfill of
unit weight 19.6 kN/m?2. The upper surface of the backfill rises at an angle of 10°
with the horizontal from the crest of the wall. The angle of internal friction for the
soil is 35° and angle of wall friction is 20°. Find the total active earth pressure per
meter length of the wall using Rebhann’s graphical method and mark the
direction, point of application of the resultant earth pressure.

a) What is boring/bore log? Explain with a neat sketch? (8)
b) Describe the salient features of a good sub-soil investigation report. (®)

a) What are the general requirements of shallow foundation?
b) Write in detail about the factors influencing bearing capacity.

- XXX -
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School of Civil Engineering
RGMCET(Autonomous): Nandyal
2019-2020 ( 2017 Batch)

III B. Tech II Semester
Geotechnical Engineering -II

Caluculation of CO Attainment of Subject

Total 134
Above 50% 3 74 83 70 80 80
30% to
50% 2 50
Below 30% 1 10
PRERET LY L W e | | T 3 B
2.48|
55

CO Attained or Not (Yes/N| Y

Caluculation of PO Attainment of Subject

COS |po1 |ro2 [po3 |ros |pos |pos |Po7 [pos |pos |poio |poit |potz PS03
248 1 3 12 (1 |
254 1 3 2|1 1
244 1 3 [2 |1 1
252 1 3 2 1 1
252| 1 3 [2 1 1

Total PO 5 15| 10 5 0 0 0 0 0 0 0 0

A 2.50| 2.50| 2.50| 2.50
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School of Civil Engineering
RGMCET(Autonomousl: Nandyal
2019-2020 ( 2017 Batch)

III B. Tech II Semester
Geotechnical Engineering -II

1a)
1Db) 2 1b) 2
1c 2 1c 2
1d) | 2 1d) 2
1e) 2 1e) 2
2 a) 2 2 a) 5
2 b) 3 2 b)
3a) | 2 3 a) 5
3b | 3 3 b)
4 a) 2 4 a) 2
4 b) 3 4 b) 3
5 a) S 5 a) 2
5 b) 5 b) 3

40.00| 0.00| 0.00{30.00 30.00| 0.00[/100.0 0.00[30.00{70.00 0.00| 0.00| 0.00 100.C

1 b) 2
1c) 2 Exam weightages to Each CcO
1d) 2
1e¢€) 2 : v
1 1) 2 COIFE 16.3 23.5 27.6 16.3 16.3 0.0 100.C
1g 2 COiIM 20.0 15.0 35.0 15.0 15.0 0.0 100.C
2 a) 14 JCOiA 20.0 20.0 20.0 20.0 20.0 0.0 100
2 b) COiW£17.43 21.18 29.04 16.18 16.18 0 100.C
3 a) 7 Note: FE  Final Exam Marks
3 b) 7 IM Internal Marks
4 a) 7 A Assignment
4 b) 7 WA Weighted Average
5 a) 7
5b) | 7
6 a) 8
6 b) 6
7a) |l | 7 |
7 b) 7
16.33|23.47[27.55/16.33[16.33| 0.00 100.0C




School of Civil Engineering
RGMCET(Autonomous): Nandyal
2019-2020 ( 2017 Batch)

III B. Tech II Semester
Geotechnical Engineering -II

CO Attinment Calculatior ((COiFE*FE)+(COiIM*IM)+(COiA*A))/ COiWA
Caluculation of CO Attainment of Subject

xam Marks

Reg No IM |A FE

16091A0104 8.25| 3.5/ 33.3| 45| 46( 44| 46| 46
16091A0134 825 3.5| 37.3] 48| 50| 48| 50| 50
16091A0137 15| 35| 0.0 6 4 4 6 6
16091A0143 8.75 4| 27.3] 40| 40| 39| 41| 41
16091A0150 9 4] 52.0] 64| 68| 63| 66| 66
16091A0189 9.5 35| 34.0] 47| 48| 46| 47| 47
17091A0101 10 2| 48.01 59| 62| 59| 60| 60
17091A0102 15 2| 37.0| 54| 54| 55| 54| 54
17091A0103 11 4] 46.01 60| 63| 60| 62| 62
17091A0104 10.5 4| 375| 52| 53| 51| 53| 53
17091A0105 4 4| 27.0] 34| 37| 33| 36| 36
17091A0106 9 4] 54.0| 66| 70| 65| 68| 68
17091A0107 6.75 4] 51.3| 60| 65| 60| 63] 63
17091A0110 15.5 4| 585 77| 80| 77 78] 78
17091A0111 7 4| 1.0| 14| 10| 12| 12| 12
17091A0112 8.75 4] 48.3| 60| 63| 59| 62| 62
17091A0113 8.25 4] 41.8] 53| 56| 52| 55| 55
17091A0114 7.75 4] 39.3| 50| 53| 49| 52| 52
17051A0115 13.25 4] 50.8( 67| 69| 67| 68| 68
17091A0116 9.5 4| 555| 67| 72| 67| 70{ 70
17091A0118 11.75 4] 38.3| 54| 54| 53| 54| 54
17091A0119 11.75 4| 48.3| 63| 66| 63 65| 65
17091A0120 4.5 2| 0.5 8 6 7 7 7
17091A0121 2.25 2] 35.8| 38| 43| 38| 41| 41
17091A0122 4| 35| 375| 44| 48| 43| 46| 46
17091A0123 7| 35| 435| 53| 56| 52 55| 55
17091A0124 5.25| 3.5|/ 423 50| 54| 49| 52| 52
17091A0125 8 2| 49.0] 57| 62| 58| 59| 59
17091A0126 9.25 4| 43.8| 56| 59| 55| 58| 58
17091A0127 11.25 4| 498| 64| 67| 64| 66| 66
17091A0128 6.5 4/ 0.5 13 9 11| 11| 11
17091A0129 5.75| 3.5[/40.8] 49| 53| 48] 51| 51
17091A0133 12 4| 53.0( 68| 71| 68| 70| 70
17091A0138 5| 3.5(385| 46| 50| 45| 48| 48
17091A0139 4.75 4] 383 46| 50| 45| 48| 48
17091A0141 6.75 4] 49.3| 58| 63| 58] 61| 61

65
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17091A0142 375| 35| o8 9| 7| 8] 9] 9
17091A0143 77s| 4| 483| s9| 63| 58| 61| 61
17091A0144 3l 3| ool 7| 5| 6] 6] 6
17091A0145 85| 45| 403| s2| 55| 51| 54| 54
17091A0146 155| 4| s95| 78| 81| 78] 79| 79
17091A0147 13.75| 4| 41.3| 59| 59| 58| 59| 59
17091A0148 ss| 4l 4s5| s4| 58| 53| 56| 56
17091A0149 75| 4| a45| s5| 58| 54| 57| 57
17091A0150 11| 4| 440| s8] 60| 58| 60| 60
17091A0151 875| 2| 343| 44| 46| 44| 45| 45
17091A0154 775 a4l ss.3| 65| 70| 65| 68| 68
17091A0155 575 4| 31.3| 40| 42| 39| 42| 42
17091A0156 45| 35320 39| 42| 38| 41| 41
17091A0157 65| 4| 365| 46| 49| 45| 48| 48
17091A0160 6| 35|185| 28| 28] 27| 29| 29
17091A0162 725| 45| 463| 57| 61| 56| 59| 59
17091A0163 15| 45| s9s| 78| 81f 78| 80| 80
17091A0164 775| 4| 443| 55| s8] 54| 57| 57
17091A0165 10| 4| 46.0| 59| 62| 58| 61] 61
17091A0166  111.25] 4| 51.8| 66| 69| 65| 68| 68
17091A0167 s| 4| 270| 36| 37 34| 37| 37
17091A0168 75| 3| 395| 49| 52| 49| 51| 51
17091A0169 7.75| 35| 40.8| s1| 54| 50| 53| 53
17091A0170 6.75| 35| 31.8| 42| 43| 41| 43| 43
17091A0171 75| 45| 44.0| 55| s8] 54| 57| 57
17091A0172 s| 4| 3s.0| 43| 46| 42| 45| 45
17091A0173 g| 35| 445| 55| 58| 54| 57| 57
17091A0174 75| 35| 34.3| 44| 46| 44| 46| 46
17091A0176 750 2| 375| 46| 49| 46| 47| 47
17091A0178 9.75| 35|588| 70| 75| 70| 73| 73
17091A0180  [17.75| 45| 50.8| 73| 73| 73| 73| 73
17091A0182 10.5| 45| 53.0| 67| 70| 66| 69| 69
17091A0183  [11.25| 45| 34.3| so0| 50| 49( 51| 51
17091A0184 775| 35| 30.8| 42| 43| 41| 43| 43
17091A0185 9.75| 4| 49.3| 62| 65| 61| 64| 64
17091A0186 35| 35| 70| 15| 14| 13[ 15| 15
17091A0187 g| 4| 39.0| 50| 53| 49| 52| 52
17091A0188 95| 4| 345| 48| 49| 47| 49| 49
17091A0189 625 3| 488| 56/ 61| 56 59| 59
17091A0190 7|1 35| 375| 47| 50| 46| 49| 49
17091A0191 775| 4| 43.3| 54| 57| 53] 56| 56
17091A0193 8| 45| 415| 53| 56| 52| 55 55
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17091A0194 10.25| 3.5] 36.3] 50( 51| 49| 50| 50
17091A0195 8.5 4] 49.5] 61] 65| 60| 63| 63
17091A0197 15 3] 05 6 4] 4 6 6
17091A0198 8.75 4] 343] 47| 48| 46| 48| 48
17091A0199 16/ 4.5] 435| 64| 64| 64| 64| 64
17091A01A0 7.25 4]28.8]) 40| 41| 39| 41| 41
17091A01A1 10.75] 45| 45.8| 60| 63| 59| 62| 62
17091A01A2 7.25| 3.5/ 403| 50| 53| 49| 52| 52
17091A01A3 11.25 2| 328/ 46| 46| 46| 46| 46
17091A01A5 16.25| 4.5| 46.3]| 67| 67| 67| 67| 67
17091A01A6 10.75] 4.5| 50.8] 65| 68| 64| 67| 67
17091A01A7 8.25 3|1 37.8] 48| 51| 48] 49| 49
17091A01A8 7.25 3] 29.8( 40| 41| 39| 40| 40
17091A01A9 19| 4.5] 275 53| 48] 52| 51| 51
18095A0101 85| 3.5|37.0] 48| 50| 48| 50f 50
18095A0103 9.5 4[39.5| 52| 54| 52| 54| 54
18095A0104 8 41 31.0] 43| 44| 42| 44| 44
18095A0105 6.75| 3.5| 19.8] 30| 30| 29| 31| 31
18095A0106 12 4.5] 255( 43| 41| 42| 42| 42
18095A0107 5.75 4] 36.3| 45| 48| 44| 47| 47
18095A0108 5.25 2] 42.8| 48] 53| 48| 50| 50
18095A0109 10 4] 31.0( 45| 45| 44| 45| 45
180895A0110 5.25 4] 30.8] 39| 42| 38| 41| 41
18095A0111 6.25| 3.5| 46.3| 55| 59| 54| 57| 57
180S5A0113 10.25] 3.5] 12.3] 27| 24| 26| 26| 26
18095A0115 8.75 4] 353| 48| 49| 47| 49| 49
18095A0116 21 41 51.0] 76| 75| 76| 76| 76
18095A0117 8.25 4| 32.8] 45| 46| 44| 46| 46
18095A0118 13.5 4] 465] 64] 65| 63| 64| 64
18095A0119 8.5 4[415| 53| 56| 52| 55| 55
18095A0120 4.75] 3.5]|34.8| 42| 45| 41| 44| 44
18095A0121 7.75 4 433| 54| 57| 53| 56| 56
18095A0122 8 4| 44.0]1 55| 58| 54| 57| 57
18095A0123 10.5 2| 35.5| 48| 49| 48] 48| 48
18095A0124 6.75 4] 203| 31| 31| 30| 32| 32
18095A0125 8.75| 35[37.8]| 49| 51| 49| 51| 51
18095A0126 8.25 4] 27.8| 40| 40| 39| 41| 41
18095A0127 21| 45| 475| 74| 72| 73| 73| 73
18095A0128 5.75 4 37.3] 46| 49] 45| 48| 48
18095A0129 13| 25)425| 58| 59| 58| 58 58
18095A0130 5.25 2| 23.8] 31| 32| 30| 31| 31
18095A0132 10.5 41 455| 59( 62| 59| 61| 61
18095A0134 8.25 4]/ 498| 61| 65| 60| 63| 63
18095A0135 12] 45| 575| 73| 76| 72| 75| 75
18095A0136 8.25 5[ 45.8]| 58| 61| 57| 60| 60
18095A0137 10.75| 4.5] 53.8] 68| 71| 67| 70[ 70

67



18095A0138 10.5| 45| 54.0] 68] 72| 67| 70| 70
18095A0139 8| 4.5]|315| 44| 45| 43| 45| 45
18095A0141 14.25| 4.5| 25.3| 45| 42| 44| 44| 44
18095A0142 8.5 4| 39.5| 51| 54| 50| 53| 53
18095A0143 11.5] 4.5) 50.0f 65| 68| 64| 67| 67
18095A0144 4.75 4] 393 47| 51| 46| 49| 49
18095A0147 10.5| 4.5| 46.0| 60| 63| 59| 62| 62
18095A0148 12.25| 45| 443| 61| 62| 60| 62| 62
18095A0149 145| 45| 41.0| 60f 60| 59| 60| 60
18095A0150 10.5| 4.5]|45.0] 59| 62| 58| 61] 61
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Department Civil Engineering
RGMCET (Autonomous), Nandyal-518501

POs/PSOs Performance Quality Levels
Division of Performance Quality Levels based on Attainment levels of POs and SOs

SI No. | Levels Performance quality
1 PO/PSO <15 Unsatisfactory/ Does Not Meet Expectations
2 1.5 < (PO/PSO) £2.25 Satisfactory/ Marginal Expectations
3 2.25 < (PO/PSO) <£2.7 Good/ Meets Expectation
4 2.7 < (PO/ PSO) <3 Excellent/ Exceeds Expectations
Performance Quality of POs and PSOs of Geotechnical Engineering -II
SNo | POs and PSOs Attainment Performance Quality
1 PO1, PO2, PO3, PO4, PSO1, PSO2, >2.25 Good/Meets Expectation

PSO3
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UNIT-II Lateral Earth Pressures
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 Geotechnical applications
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» Rankine’s Earth Pressure Theory
» Coulomb’s Earth Pressure Theory

« Design of retaining walls
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Z Lateral Support - Lateral Support
L In geotechnical engineering, it is often necessary to prevent % - We have to estimate the lateral soil pressures acting on
X lateral soil movements. - these structures, to be able to design them.
% >A retaining wall is a structure that is used to support a vertical or ~  »In the evaluation of the magnitude of this lateral earth

near vertical slopes of soil. The resulting horizontal stress from the
soil on the wall is called /ateral earth pressure.

pressure, it is assumed that the soil behind the wall (called

»
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E
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-
. = backfill soil) is on the verge of failure and obeys some
o = ™ failure criterion, for example, the Mohr-Coulomb failure
= ; - criterion. h
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= Sheet Pile . Sheet Pile
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Sheet pile wall
of Civil Engincering, 7
RGMCET/(Autonomous), Nandyal

Sheet pile wall

During installation

Department of Civil Engineening,
RGMCET(Autonomous), Nandyal
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Lateral Support

Reinforced earth walls are increasingly becoming popular.

PV ERIVOBTORLIIIVNIODRBUDIROS

SIVA

Lateral Support

Crib walls have been used in Queensland.
Good drainage & allow plant growth.
Looks good.
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Department dmvm%:&“
RGMCET(Autbstomous),

Copyright©2001

~_ =swva Lateral Earth Pressure “™""

. «RP Weber)
i

g

= Cut

S

“ Retaimng Wall to Support a Cut
i (R.P Weber) Department of Civil EA28
= RGMCET(Autoriomous), deyl.l

“ SIVA Copynght©2001
Factors Affecting Lateral Earth Pressure

»>The type & amount of wall movement

>Type of backfill used

»>The effective unit weight of the
backfill soil,

>6round water position

»The drainage condition in the backfill

»6round Surcharge

>Surcharge application
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Earth Pressure at Rest

In a homogeneous natural soil deposit,

GL

=1

the ratio 0"/, is a constant known as coefficient
of earth pressure at rest (K,).

Importantly, at K, state, there are no lateral strains.

Copyright©2001 J.

3

Earth Pressure at Rest :

> If the wall inrigldmddusmfmovcwlfhﬁum g
exerted on the wall, the soil behind the wall will be in a
state of elastic equilibrium. Consider a prismatic element E
In the backfill at depth z shown in Fig. :

L

1
Pa=i-(K.Y") *h

A
Where: Kois the “at rest”  |—Ket——
earth pressure coefficient

1
AR R R R AR N R R R R EEE R R REEEE )

YIvRoIRPOVDRIEILIOREOYIVPROVDVIDR Y &

Department of Civil Enginecring, 13 :— [ of Civil Engineering®) 1
R&nm(mnmamu)mdy:l o 2T(Autonomous), Nan
~ SIVA . ._ ) “ ‘ Copyright©2001 “;SIVA 5 o Copyright©2001
Estimating K, - Estimating K,

For normally consolidated clays and granular soils,
Ko=1-sin ¢’
For over consolidated clays,
KO,Wmsolidmed = KOnonmlly consolidated OCR®*
Brooker and Ireland (1965) for K,=0.95-sing’
normally consolidated clay:
K = @\ Poisson’s
0 .

1_0 ratio

From elastic analysis,

¥Based on experiments, the typical value of Kq is about 040 - 050
for sand, 0.35 - 0.70 f, and 050 - 39

™ | for over-consolidated MHCET(Autonomous), Nandyal

v Empirical correlation between the coefficient of
lateral earth pressure K, and the plasticity of
normally consolidated clay is proposed by Alpan
(1967) Ky, =0.19+0.233log(P1)

= ¥ Where Pl is the plasticity index of the soil. other empirical
-+ = correlations were proposed by Mayne and Kulhawy (1982)

K, =04+0.007(PI) for 0 <P1< 40

K, =0.64+0.001(PI) for 40 < PI < 80

Department of Civil Engineering 16
RGMCET(Autonomous), Nandyal
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