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Class: B. Tech. VI Sem.

HET: §1.¢P TST THY

List of Experiments
TIRT At
(Session 2024-25)
(87 2024-25)

Subject: Geotechnical Engineering Lab-2

fawa: o - ae-ie! AREiR®! TaRRTar-2

Branch: Civil Engineering Subject Code: CE-325
i Rifaa Seifafer fawa ®ts: CE-325
S. No. | Name of the Experiment Page No.

1 To determine the shear strength parameters of a given soil sample by Large Box 3
Shear Test.
5 SI UYL URT&01 RT 3T 7T HaT T & SU=Uul 9 Aruds| &1
freRom

2 To determine the shear strength parameters of a soil by Triaxial Test. 8
rarefa oieron R ga1 & Soequr 9 A1) &1 FyRom|

3 To determine the shear strength of a given soil sample by Vane Shear Test. 15
4 SR TlefOT gRT T 71T 381 1 & ey e o iR

4 To determine consolidation properties of a given soil sample. 19
fu T geT T & I ureHf &1 fRufRon

5 To conduct Standard Penetration Test in field and estimate the value of N. 23
&7 H HIeb A URI&UT T HaTer Td N A D SHTher |

6 To conduct Dynamic Cone Penetration test and estimate the value of Ncd. 27
Tl Rigp Y URTEIUT T e Td Ned TTH &1 SHTdH e |

7 To conduct Static Cone Penetration test. 31
RfIE U du TR0 1 T |

8 To conduct Plate Load Test in the field and determine allowable soil 35
pressure of a foundation.
&7 B We YR TR0 &1 e U4 Hid & wWierd ger ard &1 fAufRon

9 To study Cyclic Plate Load Test. 39
Teh 1 Wi HR T&UT BT 3|

10 | To study about Block Vibration Test. 43
TS HU TRIEUT BT 3T |

11 | To study Pile Load Test. 48
T3l HR TRI&{0T BT ST |

12 | To study Cyclic Pile Load Test. 53
ThIT YIS HIR TRI&T0T BT e |

13 | To study Pressure meter test. 58
SISHTYT TRI&UT BT ST |
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Experiment No. 1
Large Box Shear Test
TIRT | 1
ged SIT U1 GT&10r

Objective
To determine the shear strength parameters (cohesion ¢ and angle of internal friction ¢) of a
given soil sample containing particles up to 25 mm size using Large Box Shear Test.
BeR: Yo ST T 0T BT JUGNT HRb 25 fHlt SMBR dch & HUNl dret T ¢ FaT 797 &
T YT ATIES! (T ¢ 3R AR gour BT ¢) BT FeRor B
Relevant Code
IS: 11593-1986 (Reaffirmed 2020)
Tefia #¥s: 1S: 11593-1986 (T: IfP 2020)
Theory
The shear strength of a soil is its maximum resistance to shear stresses under given
conditions. According to Mohr-Coulomb failure theory, the shear strength (tf) is given by: tf
= ¢ + on tan ¢ where:

Cc = cohesion

on = normal stress on the failure plane

¢ = angle of internal friction

TRygeiet: a1 o1 sroeyor grme &t 1 aRkfRiferdt & sroReuor yferael & i e sifead wiaRie 71 HgR-
it fatherdr RIgid & SR, STl HrHe (of) FETFER feam S &: «f = ¢ + on tan ¢ Q.
Cc = TIoH
on = fatrardl dd WR Sif¥eid Uidad
@ = 3RS THu HIUT
Need and Scope
The large shear box test is specifically designed for testing soils containing larger particles
(up to 25 mm) such as moorums, sands, gravels, and other aggregates. This test is essential
for:
%+ Determining shear strength parameters for design of foundations, retaining walls, and
slopes
%+ Analyzing stability of earth structures containing coarse-grained materials
% Understanding the stress-strain behavior of soil under direct shear conditions
TGP T 3R &F: §gd SUFTU STRT U107 ARy &0 § S FH01 (25 forft aa) areft geT o IR, a1
ot 3R 3T T & UIeur & fore fEwmeH fovan wa B 1 g wteror fRufafad & fom siawas &
1. 9, YR® FaRT 3R TAM b FSTS b T SUFTU G AUGS! BT AR
2. WIS M arelt ATt gad Y-ERas ot fRRRAT &1 fazayur
3. U u=yul Rl & ga1 o ufdad-fapia adagR o aaeT
Apparatus Required
1. Large shear box assembly consisting of:
o Upper and lower halves of shear box coupled with two pins
Grid plates (2 pairs)
Spacer plates
Base plate
Loading pad
o Water jacket
2. Loading frame with:
o Normal load application system
o Horizontal load application system
3
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o Load measuring devices
3. Displacement measuring devices:
o Two dial gauges for horizontal displacement
o One dial gauge for vertical displacement
4. Other equipment:
Balance (0.1% accuracy)
Oven (105-110°C)
Tamping rod
Straight edge
Tools for sample preparation
ST D YD
1. §gd U=l die Taroi fored =i &
3l O O IS SIoReg0T S & SO 3R Faa s umT
e we 2 919)
TWHR &
YR &iT
NISIES
T e
2. ST e forgd:
o UMM YR 3{Tde- Jure!
&t YR 3Mde yomeit
HR AT B0
3. TqRIT A0 IUDHRT:
o &fas fawumH & fore 3 srd I
SR AR & e e Sad T
4. 3 IUBI:
@l%j (0.1% Tl
(105-110°C)
ST

A8
Tterr fpRT
TAT A & o JucsRur

O

o O O O

0O O 0O O O O

O O O O O

Procedure
1. Sample Preparation:
o Prepare the soil sample at optimum moisture content
o Remove particles larger than 25 mm by sieving
2. Test Setup: a. Clean and assemble the shear box with grid plates b. Apply a thin coat
of grease on the inner faces of the box to reduce friction c. Fix the bottom half of the
box to the base plate d. Place the soil sample in layers, compacting each layer e. Place
the loading pad on top of the sample f. Mount the box in the loading frame
3. Testing: a. Apply the desired normal load b. Release the shear box locking pins c. Set
the dial gauges to zero d. Apply horizontal shear force at a constant rate (0.5 mm/min)
e. Record readings for:
o Horizontal displacement
o Vertical displacement
o Shear force
o Time elapsed f. Continue until failure or 15% horizontal displacement
4. Repeat the test with at least two more normal loads
wferar:
1. A AR
o  ZFAH TH W R eI T dOR &Y
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o Bl gRI 25 T I §3 HUN &I gerd
2. T V3T a. IS wiel & WY U= STRT &l TTH B 3R S b. TH0T HH B & forg
TR & 3{TdR® Tdg! IR T &1 gdell IRd T c. S1a] & Haa 318 U B SMUYR Te 9 SilS d.
TeT T &1 TRdl B T, TS IRd Bl Jafd B e. T & SR AST TS 34 f. ST o) AIfST
A o AT B
3. TURIEUN: a. Gifesd ATHRT YR T b. SOREUU §id & AT U4 Wit ¢. ST 719 DI LA TR e
B3 d. RR R (0.5 firdi/fiFe) R &fas sroequr 9@ @ . RgfeiRad uredie oof a3
o e‘?ﬁlﬁrﬁw
o SR fawmgs
o 3T
o A gAY f. famardr a1 159 Afas fawm de ot 3@
4. HHY B S 3R HRT HRT & 1Y THE01 S8-d

Observations and Calculations

T&IoT 3R UM
1. Sample Details / 951 fdarur:
Initial moisture content / URfYe =74 AT %
Dry density / & 9. glcc
Void ratio / Rfdki U
2. Loading Details / 4RUf faavur:
Normal Load (kg) 9™ 4R (kg) Normal Stress (kg/cm2) 9= Ufdsel
(kg/cm?)
3. Shear Test Readings / 3/UR=UUT GRI&{UT UTGYidh:
Time Horizontal Vertical Proving Shear Shear
(min) Displacement | Displacement | Ring Force (kg) | Stress
(mm) &fdst | (mm) $@fR | Reading UFUu d | (kglem?)
faRm= faRa gfd R SO
BIGRIED LIGEN]

Calculations
1. Normal Stress (on) = Normal Load/Area of Sample
2. Shear Stress (t) = Shear Force/Area of Sample
3. Plot the following graphs:
o Shear stress vs. Horizontal displacement
o Vertical displacement vs. Horizontal displacement
Normal stress vs. Peak shear stress (failure envelope)
TUHTY
1. IR UfAed (on) = SR YR/AA &1 8%
2. OGS (1) = SUFIU] S/ BT &Ahd
3. fmfoRad e s
o U UfIST ST At forwiTo
o SR R s m fw fawmm
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o UMM Ufded 9 RRER U=y gfdad (A adr avon

Results / af¥oma:

1. Cohesion (c) /T8 (c) = kglem?

2. Angle of internal friction (¢) / 3R TS0 HIUT (¢) = degrees / f&Ut
Precautions
Ensure uniform compaction of soil sample
Apply normal load before releasing shear box pins
Maintain constant rate of strain
Clean and grease the equipment properly
Check that the shear box halves are properly aligned
. Ensure no loss of moisture during sample preparation
Traytfai:
. T&T A T U Ho=- JAYd &
YU d1e U FieiH ¥ Uga JrEg YR Y
faopfa @t RR G A v
TGN DI 31 AP HY 3R W Mg
i & SrReuur sfag & 3 YT Sleh A WA &

6. T JTRY P SR TH B 71 7 8 Tw R B
Viva Questions
1.What is the significance of cohesion and angle of internal friction in soil?
1. 7T ¥ TS 3R TR guur Hiup WEPJTIIBE%?
Answer: Cohesion represents the soil's resistance to shear forces due to molecular attraction,
while the angle of internal friction is the soil's resistance to sliding between particles. These
parameters are crucial in determining the shear strength and stability of soil structures
FWR TGS T & =0 gl & Ui IHT UfaRIY B, S SUIfAdh YUl & RO I Bl 8, STaids
TR 01 HI0T HUT & sta TSFET & U gaT &1 ufeRiy 81 A HTUES YaT WAl &1 sroveyquy graef
3R R Fffd w33 & Heayui B
2. What are the primary factors affecting soil shear strength?
2. Hal 3Uxuu gmd @ gUIldd A ad G GRS BH @2
Answer: The primary factors include soil type, moisture content, density, particle size, and the
presence of voids or air spaces. These factors determine the friction and cohesion within the
soil.
FW : G-I HRG| B eI &1 YHR, TH T, 87, B 3THR, 3R Rad R a1 ga1 &t Aioe 't mida g1 3
SR Hel § T8 3R FhoH B! Fuifed o3d g1
3. Why is a shear box used in the Large Box Shear Test?
3,98 S1a U= UI&01 B SO Sl o1 SN &1 fasa STl 82
Answer: The shear box is used to apply shear stress to a soil sample and measure the
corresponding displacement. It helps in determining the shear strength parameters of the soil
under controlled conditions.
FR : URYUT SR BT ITART T T TR U= Yfad dF] B SR Tafd fawima= & 1rga & fore
fara ST ] 1 I i ufkfRufaat o gt & sroreuur wmvd Aruc st ol fufid e  Aeg Brar 3|
4. What is the difference between cohesion and angle of internal friction?
4. TS 3R SRS Ty HIvT H T 3R 82
Answer: Cohesion refers to the force that holds the soil particles together, while the angle of
internal friction is the angle at which soil particles resist sliding past one another.
FR : YO I8 9 § Sl Gl HUN Bl Ueb I FiEdT 8, ST SMdke Ty H107 a8 HI0T g For IR ger
HUT TH-GIR & UM I WIS g BT UfeRIY HRd g |

5. How is normal stress calculated in the Large Box Shear Test?

oakrwdE

VA wN
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5. §8d IR SUF TN GR&01 § QAT Ufdadl o O {3 ST 82
Answer: Normal stress is calculated by dividing the normal load by the area of the soil

sample. The formula is: _ _Normal Load
P  Area of Sample

(%
IR : IR Ufaad 9= wﬁw@%%@ﬁuﬁamwmm% g

77;2:7374?5’17777'
6. What is the role of displacement gauges in the Large Box Shear Test?
6. Y6 SIRT SUF T GH&U H faRTI= 719 &1 T AT 82
Answer: Displacement gauges are used to measure the horizontal and vertical displacements
during the test, helping in determining the shear behavior of the soil under applied stress.
FTR : FIRITT T TRYE0T & SR &fas 3R Freafer fawimo o) Arom & fore Iuai fary ora §, ot @y
Ufdad & ded Jal & 3UFq0 HagR & HuffRd & # 7eg #d ]
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Experiment No. 2
Triaxial Shear Test (CU and UU Tests)
TN ST 2
frarefta sra=gur wieror (cu Td vu Tten
Objective: To determine the shear strength parameters (cohesion and angle of internal friction) of a
soil sample using: a) Consolidated Undrained (CU) Triaxial Test with pore pressure measurement b)
Unconsolidated Undrained (UU) Triaxial Test
ey Fufafad fafta gr1 gt & 13 & sroeuor wifda Arucs! (@i SR siiafke aor won @1
YR 3T a) TG SHFABIRIG (cU) Fsrefia ulteron 3y S g/ A9 & T1Y b) AT fShTRId
(UU) FA31eftT e
Relevant Code:

e 1S:2720 (Part 11)-1993: Methods of Test for Soils - Determination of Shear Strength
Parameters of Specimen in Unconsolidated Undrained Triaxial Compression Without
Measurement of Pore Water Pressure

e 1S:2720 (Part 12)-1981: Methods of Test for Soils - Determination of Shear Strength
Parameters of Soil from Consolidated Undrained Triaxial Compression Test with
Measurement of Pore Water Pressure

Tafdd ®is:

o 1S:2720 (M 11)-1993: e TRI&T faferdi - 3¢ Sia q1a A1+ & o1 srafaha stfsentiyd Asiefa
Tt o T & UR=T Yfad ATt a1 g

o 1S:2720 (MW 12)-1981: T TRi&r fafdi - Iy STa a1e /109 & A1y Fhfoed Sfwpifyd Haiefa
it ® ga1 & Syl Wfad AMad St &1 e

Theory: The triaxial test is one of the most reliable methods for determining shear strength
parameters of soils. The test involves placing a cylindrical soil specimen within a rubber membrane
into a pressure cell where it can be subjected to controlled stress conditions. The test provides both
total and effective stress parameters (¢, ¢ and ¢', @"). In this test:

1. For CU Test:

o Sample is first consolidated under cell pressure
o Sheared under undrained conditions with pore pressure measurement
o Gives both total and effective stress parameters
2. For UU Test:
o No consolidation is allowed
o Sample is sheared immediately under undrained conditions
o Gives only total stress parameters
The shear strength is expressed by Coulomb's equation: tf = ¢ + on tan ¢ (Total stress parameters) tf
=¢'+on' tan ¢' (Effective stress parameters)
where, 1+ = Shear strength at failure c, ¢' = Cohesion (total and effective) on, on' = Normal stress (total
and effective) ¢, ¢' = Angle of internal friction (total and effective)
Rrgia: Prereh wier ga1 & sroequr 2 wudst & Fyiid o ot Iad Ryg-ia i 3§ 3 ue B
U UIE01 & Tdh SO-IHR Jal 79 1 I6R frecht § AUeHs a1d B H 191 91dT § ofgl 39 Fafd ufaad
gRRfRUfaT T a1 1 Hahdl ¢ | I8 TRI&U1 i 3R THTAT Ufdad ATIES (¢, ¢ 3R ¢, ¢') IFI UaH BT 8
Y Ui H:
1. CU W & fore:
o A DI USd HIRIGII &6 & faiid Gufod foa Sl §
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@)
@)

381 oIt 319 HIU= & 1Y AfAsp1Rd fRUfaat & sroefurd foar sidr g
H 3R YUTE Ufdad ATUES S a1 §

2. UU Teur & fore:

@)
@)
@)

PIs UGB e fopdT ST
T & R BRI fRUfaat § Sruefud fasar sirar 8
Hae $d Uidae HIUGS Al &

T fd B AT b GHIBRUN GRT e [T ST §: 1f = ¢ + on tan ¢ (P UAad AUGS) «f = ¢’ +
on' tan ¢' (HTA! Hfdad ATUES)
Set, +f = fawhaar IR TR JfE ¢, ¢ = I (G 3R THTET) on, on' = Taad Ufdad (G 3R gHTdh
0, ¢' = AR T BT (G 3R THTA)
Apparatus Required:

1. Triaxial Cell Assembly

@)
@)
@)
@)
@)

Cell with two drainage valves

Loading ram with bushings

Cell pressure system

Base pedestal and top cap

Pore pressure measurement system (for CU test)

2. Loading Frame

@)
@)

Capacity: 50 kN
Rate of strain: 0.05 to 5 mm/minute

3. Sample Preparation Equipment

@)

O O O O O

@)

Split mould

Rubber membrane

Membrane stretcher

O-rings

Filter papers and porous stones
Trim knife, wire saw

Sample extruder

4. Measuring Devices

o

@)
@)
@)

Proving ring/load cell

Dial gauges for deformation

Pressure gauges

Mercury-water differential manometer

3T H IUBIT:
1. Perefa st faum

O O O O O

3l oI AT aTed gad SR

IR gard YRR

EAIRCARACRCI]|

YR ifdeT 3R 2 et

3¢ ST g1 AU WOTTa (CU URTE0r & for)

2. YRUITH

@)
O

3. AT QU

O O O 0O O O O

&dT: 50 kN

faepfd aR: 0.05 9 5 mm/fiTe
JYEHRT

faurfora @fn

IeR fareet

freeh faxar®

o-fa

T BT 3R fFagad TR
HeTs TFH, AR AR

T Ashr s

4. HIYT 3UHI
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gfdn e 9
fo=gur & fore s/ I
[CRIS

URI-5d faWgs AieR

o O O O

Procedure:
A. Sample Preparation
1. Prepare cylindrical soil specimen of height twice the diameter (38mm, 50mm, 70mm or
100mm diameter)

2. Record initial dimensions, weight and moisture content
3. Place porous stones and filter papers at top and bottom
4. Encase sample in rubber membrane using membrane stretcher
5. Seal with O-rings at both ends
B. Test Setup

Place sample on pedestal of triaxial cell
Assemble cell and fill with water
Connect all pressure lines and measuring systems
For CU test, saturate sample using back pressure
Check B-parameter (should be >0.95)
Apply desired cell pressure
tlng Procedure For CU Test:
Allow sample to consolidate under cell pressure
Record consolidation data (volume change vs time)
Close drainage and start axial loading
Record load, deformation and pore pressure readings
Continue until failure or 20% strain
Repeat for minimum 3 samples at different cell pressures
For UU Test:
1. Start axial loading immediately after applying cell pressure
2. Record load and deformation readings
3. Continue until failure or 20% strain
4. Repeat for minimum 3 samples at different cell pressures

uferar:
A. THAT dORt
1. T & G GaTs &1 Sa-IBR JaT AT TR $X (38mm, 50mm, 70mm TT 100mm SITR)
RIS T, HR SR Tl T aof B3
wsﬁ?:ﬁ%%ﬂaﬂwﬁ?ww@
el fadR® &1 ITANT FRep T I &R fareat & dUC
I RRI R o-for 3 dia ¥

AR

3refita HIRI®T 31 difdeT W g1 v
DIRGBT B SIS SR T W
Tt T A SR T voner S
CU TRI&UT & foTE, S GTd &1 SUIRT hiab A Dl T HL
B-IRTHIeR Pt 51fd &Y (>0.95 BIHT A1RT)
qifesd HIRIDT Td AN B

&07 U cu Tleror & for:
T B HIRIHT g6 & Sfafd TRfFa g g
TG ST o HY (AT URad -1 THY)
T Rl g ® 3R Hefld YR URY B
YR, faETur ok 39 <19 Tedie gof B
fawerdr At 20% A i de okt T

C.T

C”P‘PS'J!\’!—‘CDC”P"PPJ!\’!—‘

.;_gp.m.b.w{\’
3

WPW!\’!“;_gp.O’P"P.W!\J!—‘
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6. fafE PIHT aal W FATH 3 AT & forg grgR1g
UU U107 & fofe:
1. DIRIBT GId ARLHIA b R 16 &I YR YRY B
2. YR 3R 3001 Urauies 3ol B
3. fawarar ar 20% fapfa ao ol 7
4. TR IR qel W YAdH 3 T & forg gIgR1g
Observations:
Record in standard data sheets:
1. Initial Specimen Data
o Diameter, height, weight
o Moisture content
o Specific gravity
o Initial void ratio
2. During Test
o Cell pressure
Back pressure (for CU)
Loading dial readings
Deformation gauge readings
Pore pressure (for CU)
Time readings

O O O O O O

3. Post-Test Data
o Final moisture content
o Mode of failure
o Final dimensions
ﬁ&I'UT:
A& e U] | gof v
1. URMY® T ST
o TN, $Ts, HR
o THI HET
o fafdy e
o URfYS Rfda srurd
2. TRAEUF SR
o HIRBITE
Uy Gd (CU & ferg)
HRUI S UTSATh
fa=uu 919 ureuis
Y TE (CU & fer)
JHY UTdich
3. tlfrem YT Sl
o Sifc\ e T
o [AwadausR
o 3ifaw mmm
Calculations:
1. Calculate for Each Reading:
o Corrected Area (A) = Ao/(1-€) where Ao = initial area, € = axial strain

O O O O

o Deviator Stress (c1-03) = P/A where P = axial load, A = corrected area
o Principal Stress Ratio (61/03)
o For CU Test:
» Effective Principal Stresses: 6i' = 61 - u 63' = 63 - U where u = pore water
pressure

» A-parameter = Au/A(c1-63) where Au = change in pore pressure

11
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2. For Strength Parameters:
o Plot Mohr circles for failure conditions
o Draw failure envelope
o For CU test, plot both total and effective stress circles
o Determine c, ¢ (total stress) and c', ¢' (effective stress)
TUTAT:
1. YA Uredic o o 0T $y:
TNTAT &THE (A) = Ao/(1-€) TT&T Ao = URIUS EFH, ¢ = 3Hefig fapfa

o foud® ufdad (c1-03) = PIA 8T P = 31eflT YR, A = I=NTAT &F%ma

o T Ufdad U (o1/03)

o CUTRI&U & forg:
u Uﬂ-ﬂé)fﬁ'@lqﬁlﬁlﬁ:mfcl-u03'=03-uG|€Tu:?.EIGI?TE'W
= A-TRCR = AU/A(o1-05) TT8T Au = 3¢ 219 H alkad-

2. Xfad AUCS! & fore:

o fawadr fRufal & fore digR ga Gl

o fawad siaru Eid

o CU TR & fo, $at 3R yuralt ufdaet gt a1 widl

o ¢ o (Pd UfdEd) 3R ¢, o (HTE Ufdea) FRuffed &%

Results:
1. For UU Test:
o Total Stress Parameters:
= Cohesion (c) = kPa
» Angle of internal friction (¢) = degrees
2. For CU Test:
o Total Stress Parameters:

= Cohesion (c) = kPa
* Angle of internal friction (@) = degrees
o Effective Stress Parameters:
» Effective cohesion (') = kPa
» Effective angle of internal friction (¢') = degrees

3. Additional Parameters:
o A-parameter at failure =
o Failure strain = %
o Mode of failure =

gf¥orms:
1. UU ORI & fom:
o PdYUfded AUdS:
= HJIoH(c)=__ kPa
« ARG U ()= fIlt
2. CUTRIEU & foa:
o Pduldad AUCS:
» GG ()=____ kPa
« ARG TN BT ()= S
o UYE ufded AUES:
» UUHITEESH (¢)=_ kPa
« U il T i (o) = fauht
3. ffaRed Auds:

Precautions:
1. Ensure sample is properly saturated for CU test (B > 0.95)
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Maintain constant strain rate during shearing

Check for membrane leakage

Keep drainage valves closed during shearing

Allow complete consolidation before shearing in CU test
Take readings at regular intervals

Ensure proper calibration of all measuring devices
Maintain constant cell pressure throughout the test

A
CU TR1ef1 & forg 191 gufel: T €1 (B > 0.95)
O F R FRR fapfa e 77 &
ERBSIFEISIEERS
3UFU & SR o FBRR aTed dig 7
CU U401 & 30U ¥ U8 guf R 819 &
Iford SfeRTel WR uTauich o
Gt T19- IUHRUT T S Sixrich Rfda &

8. TEU P IR RR FHIRIPT &9 T
Graphs to be Plotted:
Volume Change vs VTime (CU Test)
Deviator Stress vs Axial Strain
Pore Pressure vs Axial Strain (CU Test)
Stress Ratio vs Axial Strain
Mohr Circles and Failure Envelopes
p-q Plots (Optional)

B2 IL o

TIA YR 91 VEHY (CU TRtem)
faerae ufaaa a9 siefig fawfa
3 a9 9919 3&fta fafa (cu udier)

N~ WDN

No ogkrwdE

mm.b.w!v!dg@.w_b.w!\)!*

p-q Wilc

Viva Questlons

1. What is the purpose of the Triaxial Shear Test?

1. Br3refia srueyur udierur 1 IRy T §?

Answer: The purpose of the Triaxial Shear Test is to determine the shear strength parameters of soil,
such as cohesion (c¢) and the angle of internal friction (o).

FWR: FAa1efig 3o=qur TRieur o1 I JeT & U Yfdd IS, S THSH (c) 3R Hidfes auor
BT () BT YR HATRI

2. What are the differences between the CU and UU tests?

2. CU 3R UU TRi&0T & &7 3icR 57

Answer: CU Test: The sample is consolidated under cell pressure before shearing, and pore water
pressure is measured.

UU Test: No consolidation is done; the sample is sheared immediately, and pore water pressure is not
measured.

GT—R:%CU TGN T BT TRTUT J Ugd PIRABT aTe P favd FRfdpd fpar S B, 3R 3¢ S <1 A
KIGIE

UU TRI&UT: Big THe- el [T SITdT; T 1 qRd SUReTUd T SITdl ], SR I STet &1 -Tg} /79T SiTa |
3. What are total and effective stress parameters?

3. $d 3R JHTd ufded ATads I 82

Answer: Total Stress Parameters: These include cohesion (c) and the angle of internal friction (o)
based on total stresses. Effective Stress Parameters: These include effective cohesion (c') and the
effective angle of internal friction (¢'), which consider the pore water pressure.
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IR Fd Ufdad AL S: 390 Fd Ufaad WR TR TS (¢) 3R Hidfkes adfur T (o) =i

JUTE Ufded ATUES: 399 I STd &Td &1 &1 B 3@ §U THT! T (¢) 3R THTd Siidfas ot sror
(¢') 2T &

4. Why is the Triaxial Test preferred over the Direct Shear Test?

4. Bl udteror oY Uer SIURETl GEU ¥ SgaR ol HIFT I 82

Answer: The Triaxial Test is preferred because it allows better control of drainage conditions,
measures pore water pressure, and provides more reliable results for shear strength parameters.

IR Prerefia udiermn o wrufiedr < St § i g8 od Ferd o Rufodl 3 dgar dXies @ Fifa
FRAT g, ¥ A 19 B ATUAT § 3R SUFTUI Mo ATICS! & forg 31fies fasyaia ufkoms yem &= g
5. What is the significance of the B-parameter in the CU test?

5. CU TRI&0T § B-IRTHICR &1 &1 T8 2

Answer: The B-parameter indicates the saturation level of the soil sample. A value close to 1 (usually
>0.95) confirms full saturation, which is essential for accurate results in the CU test.

IR: B-IRHteR TaT T & It WR & 31 81 TUHT TH 1 & HA (ATHIR W >0.95) Yof Tqfeay
gf¥ T &, S CU Tiern & wte uiRomdl & fae siawa B

6. What is Coulomb’s equation for shear strength?
6. ATFUU] fdT & 1T HaArH BT JHiBRl 1 82
Answer: Coulomb’s equation is:
tf=c+on tand (Total stress parameters)
tf=c'+on’ tand'(Effective stress parameters)
Where tf is the shear strength, ¢ and ¢’ are cohesion, on , on’ are normal stresses, and ¢ and ¢'are the
angles of internal friction.
IR HAA BT JHB §:
tf=c+on tand(Pd Uldad AUES)
tf=c"+on'tand'(THTd! Ufded AUES)
et +f U0 UfA B, ¢ 3R ¢! IS &, on , on’ AGdd Ufaad &, 3R ¢ MR ¢ 3ffaRkas g S g
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Experiment No. 3
Laboratory Vane Shear Test

WORT EEAT 3
TARTRITAT 4 U] GRI&0T

Objective: To determine the undrained shear strength parameters of a cohesive soil sample using the
laboratory vane shear test apparatus.
I TINTRITET I SUREYUT GRIE0T SUBRUT T SUANT b U Aoleh T T & HSBIRIT Sy
o IS ST &1 YR H=AT
Relevant Code: 1S:2720 (Part XXX)-1980 Methods of Test for Soils - Laboratory Vane Shear Test
(First Revision)
TETRE BIS: 15:2720 (T XXX)-1980 HaT uiero fafirai - TanTier 3+ 3Regur gier (qud
REAERD)
Theory: The laboratory vane shear test is particularly suitable for soft cohesive soils with shear
strength less than 0.5 kgf/cm2. The test involves inserting a four-bladed vane into the soil specimen
and rotating it at a constant rate until the soil fails in shear along a cylindrical surface. The maximum
torque required to cause failure is measured and used to calculate the undrained shear strength. The
test can determine both:

1. Undisturbed shear strength

2. Remoulded shear strength (for sensitivity determination)
The shear strength is calculated using the relationship between applied torque and the dimensions of
the cylindrical failure surface.
Rrgia: TINTRITGT 9 S{I=gUT URIEUT fa=I U T 0.5 kgf/em? T HH SO0 JMfad arell Jg ddoid
Teraft & fou Iugad 81 9 TR0 § a1 T § U IR-saS aTal - STl STl § 3R 39 U fFRaR X &
9 I gHIAT ST § O d b HeT daHIdR Idg R 30yl § fawd &) 8) ot | fawerar & fe
HTIRTS SHfAGTH FATIU DI AT AT § R HTTSHIRIG U7 Jfad &1 T0HT & e UGN foam S
81 Tteor Fufid HR g 6:

1. ifaaferd sra=yur Rrfdd

2. Giied SUEuu Yfad (Hdg-Riaarn Ay & forg)
U] fT P TTUMT T S0 3R STIGR fAwdr Tde & Sl & atd Gaief BT UGN dRb Pt
STt 1
Apparatus Required:

1. Laboratory Vane Shear Apparatus consisting of:

o Four-bladed vane (12 mm x 12 mm with blade thickness 0.5 mm)

Central rod (max diameter 2.5 mm)
Torque measuring device
Strain measuring device
Sample holder

O O O O

15

Geotech.-II Lab. Manual Prepared By Dr. Rakesh Kumar, Professor Civil Engineering, Manit Bhopal



2. Equipment for Sample Preparation:
o Sample tube (min 37.5 mm diameter)
o Trimming tools
o Balance (accuracy 0.01 g)
o Moisture content apparatus
3. Calibration Equipment:
o Torque calibration springs
o Angle measuring device

1. TONTRITE 4 SIOREU] SUeBRT R e &
IR-sIS arar a4 (12 it x 12 fordt, =i AeTs 0.5 fardh
FHe TS (MfHaH I 2.5 i)
ol ATIT SUHRT
fapfa Ao U
T YRS

2. TAT AT & fTN IUHRT:
AT S (gAaH 37.5 Tl )
o Cls IUBI
o Tl (FThdl 0.01 UTH)
o TH! O IUHRUI
3. 3f[h IUDBRU:

c it T

D101 AU IUDHRU

O O O O O

@)

Procedure:
1. Sample Preparation
o Ensure soil specimen is at least 37.5 mm in diameter and 75 mm long
o Mount specimen container securely on apparatus base
o If container is closed at bottom, make 1 mm diameter drainage hole
2. Test Setup
o Fix vane to apparatus shaft
o Lower vane gradually into soil specimen
o Ensure top of vane is at least 10 mm below specimen surface
o Record initial readings of strain and torque indicators
3. Testing
o Rotate vane at constant rate (0.1°/s)
o Record torque readings at regular intervals
o Continue until soil fails (maximum torque reached)
o Note final torque reading
4. Remoulded Test
o Immediately after maximum torque determination, rotate vane rapidly through 10
revolutions
o Within 1 minute, perform remoulded strength test
o Record maximum torque for remoulded condition

yferar:
1. A O
R 3 3 ger T 0 A &9 37.5 fpf) o 8l 75 i e g
o AT U &I JUBRT YR TR IR T I A
o U%uﬁ:ﬁ%@faa%?ﬁlﬁtﬁwmwwﬁamﬁ%‘;w
2. ORI&0r SgaRIT

o O Bl IJUHRU MU TR TR
o AP IR-IR gar 97 ° Iar
IR F A H R T g I Fa I s 10 iR g
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fapfa SR Fargul Yhd®! & RS UTeuid ool B

3. ORI
o TP RRWIAYAN (0.1°RHHS)
o afta 3faRTe W Tyl Ursaid oo By
o WaI% f[awd g I IR W (31fUman sarguf ur)
o Sifaw SaTgul Urewi® Al H%
4. GTifed adtemr

o SHftreman Sargul YR & qRA 918, 97 S ol ¥ 10 IRHATSH I gAY
o 1 fe & iR, gifda wifad atermr &3
o Tifd fRufa & fem srfireraw srarguf g &
Observations and Calculations:
Record in tabular form:
1. Sample Details:
o Sample diameter and length
o Initial moisture content
o Sample description
2. Test Readings:
Time (min) | Angular Rotation (°) | Torgue Reading | Remarks
0 0 0 Initial

Break - Max Value Failure

3. Calibration constant for torque measurement device (K)
4. Calculate shear strength using formula: S = (3T)/(19) where: S = Shear strength in kgf/lcm2 T
= Maximum torque in cm.kgf
5. Calculate sensitivity (if required): Sensitivity = Undisturbed strength/Remoulded strength
U&HUT 3R IUMT:
ATferehT U | Gol By
1. AT faaRor:
o AT 3R daTs
o YR FH A=
o g fdaRur
2. WRI& UTeyic:
g (Ffe) | Fivi goiF () | sarget ureaie | fewfomi
0 0 0

URIYSH
3. AT IS & feTT 3i=ich RIS (K)
4. A DT IUART S SHUFYU] JTad P1 ITUHT B S = (3T)/(19) ST S = O] fad kgffem2 H T
= 3ffercheA Fareof cm kgt &

5. Jdg-Riddr &1 T (@fe awad g dag-=itad = sfqafad wfadgrifea wfed

Results:

1. Undrained Shear Strength = kgf/cm?
2. Remoulded Shear Strength = kgficm?

3. Sensitivity =

1. AFHIRd soEqu Afad = kgf/iom?
2. UTifddsmEumefad=_ kgffem?
3. VUdeRiaar=_
Precautions:
1. Sample Setup:
o Ensure minimum sample disturbance during preparation
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o Check sample dimensions meet requirements

o Verify proper mounting of specimen container
2. During Test:

o Maintain constant rotation rate

o Check vane edges are sharp and clean

o Ensure proper initial vane depth

o Record readings carefully at regular intervals
3. Equipment Care:

o Check calibration regularly

o Clean vane after each test

o Maintain proper alignment of apparatus

o Check for wear and corrosion of vane blades

|rayTfi:

1. AT SHaRT:
o R & ERF AqH TAT faeny gfa w3
o I fo5 THAT ST SMAIH AT B! R HRA &
o U & 3fad SR Bt gfY o

2. qﬁ&ﬂ%%:

o TR guH & §E T
o Wi 97 fPR i 3R 91w &
o I URMYS o TERTS YA B3
o Faflid SIRTd W UTedie Araurgdd gof B
3. SUPUI CEHT:
o TfEd U 9 3i=ieh B &K B
o U G & §G 9 I I B
o JUBRU BT JfeId W@ 1T 7
o TS F ge-Te 3R S B o1 d B
Viva Questions
1. What is the purpose of the laboratory vane shear test?
| TGIT=ITGT 9 ORI URIEIUT T IR T 82
Answer: The purpose of the test is to determine the undrained shear strength of cohesive soil.
JWR : T TR BT 3T Yol JaT B HTSHTRI SOR=YUT Wfered BT RO A1 8 |
2. For what type of soils is the vane shear test most suitable?
2. 39 ST GHEUT {5 UHR B JaT & oI Tad Iugad 82
Answer: The vane shear test is most suitable for soft cohesive soils with shear strength less than 0.5
kgf/cm?.
%T‘IT: I STRYUT TRY&(UT g Tl JeT & foIe Jadt Iuged §, Foret SIoRequr Wfa 0.5 kgflem? W HH
I
3. What is the formula used to calculate shear strength in this test?

3. 3 URIeI0T B ORI ifad Y UM & fRTT i 1 G ST fasa ST 82
Answer: The formula is S= j—; where S is the shear strength, T is the maximum torque, and d is the

diameter of the failure surface.

SR AT S= -, QT S SUEYU LA &, T 3Hferebers Sareuf €, 3R d fawherar g o1 o ¢
4. What is the difference between undisturbed and remoulded shear strength?

4. Sfqaferd iR Tiifad sroeyur wifad & o7 ofck 82

Answer: Undisturbed shear strength is the natural strength of the soil without disturbance, while
remoulded shear strength is measured after disturbing the soil structure.

IR sifaaferd sroeuur wfdd Her o) wifaes wfdd gl ], Safer gifdd sraeuur wifdd gaT W1 &t
faafed s & a1 A S 7|

5. What is soil sensitivity, and how is it calculated?

5. T[aT 1 Hag-IRAerdl 1 &, 3R 4 & [1UT SI7al 52
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Answer: Sensitivity is the ratio of undisturbed shear strength to remoulded shear strength. It is

e Undisturbed Strength
calculated as Sensitivity= g
Remoulded Strength

IR : Yae=iierar sifaaferd sroeuur wfad SR gifad sraRequr Rifdd &1 T 81 39
: Sffaarerd FaT :
GaeTRfiedr = 22X & &Y W HIOT S ¢ |
6. Why is the rotation rate important during the test?
6. TRI&0T % SR GATd Bl &R I} Agaqul 82
Answer: The rotation rate must be constant (0.1°/s) to ensure uniform shearing of the soil and to
prevent overestimation or underestimation of shear strength.
JWR: GHE Bt &R Bl FRR (0.1°RAHS) W ATTRIS g dlics HT BT THH U F ST 8T 3R ST
ISR BT 31Teeh T HH HThe = 51|
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Experiment No. 4
Consolidation Test

TN ST 4
RS TT&T
Objective: To determine the consolidation characteristics (coefficient of consolidation, coefficient of
compressibility, and compression index) of soil sample using one-dimensional consolidation test.
IE: TH-HTATH DB URIEI0T BT ITANT S (e} & T B THB [ARITarsi (FHH 01,
TuitSadT oTids, 3R Yute qadier) &1 HuRor w1
Relevant Code: 1S:2720 (Part 15) - 1986, Reaffirmed 2021
e IS 15:2720 (W1 15) - 1986, T: Y 2021
Theory: The consolidation test is used to determine how much settlement will occur in a soil stratum
when it is subjected to an increase in pressure. When load is applied to a saturated soil, it is initially
carried by the pore water, creating excess pore water pressure. As water drains out, the load is
gradually transferred to the soil skeleton, causing volume decrease (settlement). This process is called
consolidation. The rate of consolidation is governed by the coefficient of consolidation (cv), while the
magnitude of settlement is related to the coefficient of compressibility (av) and compression index
(Co).
Rregia: & tdiern &1 Iudi g8 Fuiia w7 & fu fasar siran 8 & 99 gt & ia R ga9 A 9fs
B 8 <Y fopaT Srawre g1 | o1a Iqwd TS} IR YR TR SiTelT ©, < I8 URH H Rfdd STat g1 a8 fasan S
2, o sifafvad Rfda 9o g9 I0a gidT 81 SR-9 urt a1ex fAdhaar 8, YR dR-eR firdt & gt wR
RIFTARA 81 ST 7, TR 3mad= § St (3fadTe) 3Tt § | 39 UfehaT o) e Hgl SIIdl & | GHd Pl e
TG 0N (cv) gRT I gicht B, Safdh SrawTe 1 URHTur JoeadT ol (av) 3R TS YErdies (Co)
I Heifd BT B
Need and Scope: Consolidation parameters are essential for:
Settlement analysis of foundations
Rate of settlement predictions
Design of foundations
Preloading calculations
Staged construction pIannlng
SHTTRAHAT 3R &: Th HIEE FaRiad & Ry sazas ¥
BIECAECRIFAERSR Y
3{aYTE &R Bl Higsgaruft
BICEIRSIES|
4. 4-HROT ITOET
5. RO A0 AT
Apparatus Required:
Consolidation apparatus conforming to 1S:2720 (Part 15)
Consolidation ring (60 mm diameter, 20 mm height)
Porous stones (top and bottom)
Filter paper
Loading frame with lever arm
Dial gauge (0.01 mm accuracy)
Weights for loading
Trimming tools and sample preparation equipment
Balance accurate to 0.01 g
10 Oven for moisture content determination
STAY D JUDIUT:
1S:2720 (YT 15) & 3T THHH STHRUT
gA®+ 1 (60 foredt am, 20 fordt Sams)
g TR (SWR 3R =)
e TR

agbrwbdE

©EONDUIAWNE w NP

o
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aR 3 & A1y AT e
IIA 9 (0.01 ot Tt
YRUI & forg aTe
ffiT oo SR AT Yt IueHRT
. 0.01 U9 q% Tt dall
10. Tt AET RyRRor & forg siae
Procedure:
1. Sample Preparation:
o Trim the undisturbed soil sample to fit the consolidation ring
Weigh the empty ring (W1)
Place soil in ring carefully avoiding air pockets
Trim excess soil flush with ring edges
Weigh ring with soil (W2)
2. Test Setup:
Place porous stones at top and bottom of specimen
Assembly the consolidation cell
Mount in loading frame
Fill cell with water
Apply seating pressure of 0.05 kg/cm?
o Allow for 24 hours equilibrium
3. Loading Sequence:
o Apply loads in doubles (0.1, 0.2, 0.4, 0.8, 1.6, 3.2 kg/cm?)
o Take dial readings at: 0, 0.25, 1, 2.25, 4, 6.25, 9, 12.25, 16, 20.25, 25, 36, 49, 64, 81,
100, 121, 144, 169, 196, 225 minutes
o Maintain each load for 24 hours
o Record final reading before adding next load
4. Unloading:
o Unload in decrements to one-fourth of previous load
Take readings during unloading
Final load 0.05 kg/cm? for 24 hours
Remove sample, weigh (W3)
Dry in oven and record dry weight (W4)

© o NG

o O O O

O O O O O

O O O O

yferar:
1. T AR
Sffqaferd gt & T &1 Tie- R 8 fthe g1 & fog fem o
@l {31 &7 goF @ (W)
g &t § Fod gy R & gt raurigdas &
T foRT & Ty sifafvad i) &t foa w3
oY o 1Y 1 &1 Ioi B (W2)
2. TRIEU Ye3(y:
T & HW R - fevsgad TR
UG U Bl SHGI DY
AET A T AT B
I B A W
0.05 kg/cm? BT T GaTd AN B
24 9 & forg Wqe o argfd &
3. HRUT 3{JehH:
o GNH®HAT YR T (0.1,0.2, 0.4, 0.8, 1.6, 3.2 kg/cm?)
o SHAAETT: 0,025, 1,2.25, 4, 6.25, 9, 12.25, 16, 20.25, 25, 36, 49, 64, 81, 100, 121, 144,
169, 196, 225 AT W)
o UI® HUR Bl 24 B¢ TP §A¢ I
o SFTAI YR SieH ¥ Uga sifad AT Ravis &
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4, fayRmn
U YR & TH-A1UTS db HH DY
fayRor & GRE AT A
24 d¢ & foIQ SifcH YR 0.05 kg/ecm?
AT (ebTe, a9 BHY (W3)
o 3ffa T Gy SR T I RbIS B (W)
Observations and Calculations:
Record in provided data sheets (Appendix A & B):
1. Initial measurements (ring, sample dimensions, weights)
2. Time-settlement readings for each load increment
3. Calculate for each load increment:
o Void ratio (e)
o Coefficient of consolidation (cv)
o Coefficient of compressibility (av)
o Compression index (Cc)
W&MUT 3R U
e &1 T3 sl e (R A & B) H &S o3
1. URYe arg (R, AT 3™, ao)
2. UdP YR gfg & o g9g-3rare AT
3. A% UR glg o forg 7o o

O O O O

o Rfad 31T ()
o FHHA UMD (cv)
o HUSIdl Ul (av)
o UISH gaHhid (Cc)
Result:
The consolidation parameters of the soil sample are:
1. Coefficient of consolidation (cv) = cmz/min
2. Coefficient of compressibility (av) = cm?/kg
3. Compression index (Cc) =
gfom:
ot & T & THH AIUES ©:
1. UG I (cv) = i/ fiee
2. Hutsaar Ui (av) = 2/

3. Hutgd Yaebhid (Cc) =
Viva Questions
1: What is consolidation?
1. a5 T &7
Answer : Consolidation is the process of gradual reduction in the volume of a saturated soil due to the
expulsion of pore water under an applied load.

IR : Yag a8 Wfehar g Ford e Y YR & SR Aqd et S Rad oa & a1eR e O $R-ofR s
H B It &

2: Why is consolidation important in geotechnical engineering?

2. Y-t 3ifig0r & TasH il Heayu 82

Answer: Consolidation is important for understanding settlement behavior of soils under structures,
predicting the rate of settlement, and ensuring the stability and safety of foundations.

IR e WeAsit & - et & 3fadre sadgR & qHgM, a9l &1 R &) HiawEmht HA iR g
D1 FRRAT 3R JR&M YA Fx & forg gyl g1

3: What are the main parameters determined in a consolidation test?
3. Fag THe § HiH-PH ¥ e Arucs Fufid fbu sma 82

Answer :The main parameters are:
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1. Coefficient of consolidation (cv)

2. Coefficient of compressibility (av)

3. Compression index (Cc)
IR T AIILES &

1. FHS UMD (cv)

2. Huteyar T[0T (av)

3. HUtgH Y@&id (Co)
4: What is the significance of the compression index (Cc)?
4. YUTS Qa1 (Cc) BT T A 82
Answer: The compression index (Cc) indicates the magnitude of compression or settlement that
occurs in soil for a given increase in load. It is an important parameter for predicting the settlement of
clayey soils.
IR ST YEDb e (Ce) T8 g2TaT § fob fow M8 HR gfg & forg fardh & foramm widts a1 srawme gt B
Tg fae-it firgt & sraure & HiasTaroh & fore ue Ayl ITues g
5: What does the coefficient of consolidation (cv) represent?
5. WW (cv) 1 AT 82
Answer: The coefficient of consolidation (cv) represents the rate at which consolidation occurs in soil.
It depends on the permeability and compressibility of the soil.
SR : UG UM (cv) TG AT & s et # Tag frd o A giar ] | 78 gt &) urvegant iR e
W AR BBl
6: Why do we maintain each load for 24 hours during the test?
6. TRI&(01 & SR TS UR Bl 24 T 7% I ST 1 67
Answer: We maintain each load for 24 hours to allow the dissipation of excess pore water pressure
and achieve equilibrium in the soil under the applied load.
ITR:FH YD HR Bl 24 U T S I@ & dli fRad Rad oiet aTd GHIG g1 ST 3R TRT T 4R &
g gt & gem wafid g 9 |
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Objective: To determine the in-situ strength and density characteristics of soil using Standard

Experiment No. 5
Standard Penetration Test
TAHT HBT 5
S U= U1&0r

Penetration Test (SPT) and obtain N-value.

IERY: TS Y a7 (@ Ut &) 1 I9anT dxeh et ot auifRufa sifad ik o faRwdraft &1

fRufRor ST 3R N-AH U AT
Relevant Code: 1S:2131-1981, Reaffirmed 2021

HEd Prs: 1S:2131-1981, T: ¥ 2021

Theory: Standard Penetration Test (SPT) is an in-situ dynamic penetration test designed to provide
information on the geotechnical engineering properties of soil. The test uses a thick-walled split spoon
sampler to obtain samples and measure soil resistance to penetration. The test consists of driving the
sampler into the soil using a 63.5 kg hammer falling through a height of 75 cm. The number of blows
(N-value) required to drive the sampler for the last 30 cm of penetration indicates the soil's relative

density and consistency.

Ry T va TRt (0.0 S T gytiRufe Tifosiia uaw udierr § S i) & y-adie! siftmifiet
TN TR ISR UG $H=A & o1 F11 717 § | Uieor & i UTed = 3R ) & o=t ufekiy & Ao &
fore U Wit R o AU T bl o1 IuanT fbar S 81 udieror § 75 It Bt Smrg | fiRA
I 63.5 fHUT & TS &1 IUANT HRPb AATGd! bt gt T Famn Srar 81 uaw & sifad 30 ¥t & forw

AR Bl T & oY Tawads UeR! &1 W& (N-H1H) gt & Trder o9 3R Inifd &1 gwifdt 31

Need and Scope: SPT is essential for:

arwnE

Foundation design

Evaluation of soil strength parameters
Assessment of liquefaction potential
Determination of relative density

Soil profiling and classification

STaTTPHaT 3R & T3, PaRiad & Ry saws &

Ao

5.

Hiq f&arga

foret & <ifda rudsSt &1 geion
SAIHRUT &l BT HTHAT
el g 1 Ao

fhrgt Ts e ofR aEffeRur

Equipment Required:

©CoNO~wWNE

Drilling equipment with 100-150 mm diameter capability
Split spoon sampler conforming to 1S:9640-1980

Drive weight assembly (63.5 kg hammer with 75 cm free fall)
Drill rods (A-rod with 41.3 mm outer diameter)

Measuring tape

Sample containers

Borehole casing if required

Drill bits and augers

Water/Bentonite slurry for stabilization if needed

WW

1.
2.
3.
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15:9640-1980 & ST fAHTRTd TIwTa THATwdl
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4. TSRS (41.3 e 916 A & W1y URTS)

5. A & Hidl

6. THATUH

7. Ofe 39y gl dl IREId BRI

8. fgafaey iR o R

9. Tfe 3maxye® gl dl RRIHR & g uHiderse od
Procedure:

1. Drilling the Borehole:
o Clean borehole of 100-150 mm diameter
o Use casing/drilling mud if sides are unstable
o Clean the hole carefully up to testing depth
o Maintain water level 1.5m above water table
2. Test Setup and Measurements:
o Record depth of bottom of borehole
o Note water level in borehole
o Record depth of bottom of casing
o Take test at every 1.5m interval or at change of stratum
3. Sampler Penetration:
o Lower sampler to bottom of borehole
Allow sampler to sink under own weight
Mark three 15cm intervals on drill rod
Apply seating drive for first 15cm
Record blows for second and third 15cm
o Stop if 50 blows reached before full penetration
4. Sample Collection:
o Extract sampler and open it
Place soil sample in jar
Label with proper identification
Seal to preserve moisture content

O O O O

O O O

yferar:
1. IRed 3! {3
o 100-150 T oo 1 WS ARG
o e PR SRR § O SRR wias o1 Iuaim &3
o TRIEUI B TERTS I WaUHIYde 5% Y Ah B
o Od ¥R I 9d dIfdidpT ¥ 1.5 Hl SR §A1 A
2. TRIeUT Y3y 3R HIT:
o TR D dd B TGRS Gof DY
o TRE H T WR Ale B
o BRI P qd B} TTERTS Gol B
o UA® 1.5 T AR WR T WR URTd TR Utefor 63
3. TATHAl Haw:
IR & A qP THATG T B = BY
TR B 3T o T A &
f&a I8 W i 15 THT icRTal faifgd &L
Ugd 15 AT & forg Hifd grga drg
TR AR AR 15 IR & foIQ veRY &t T aof B
quf 79T ¥ U8 50 UER UgaH IR I
4. THATGIBUL:
TRl o) FeTa 3R |
et & 70 & IR B T
IfId U™ & 1Y A B
T BT AT B WA HRA & g i 3
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Observations and Calculations:
Record in field log sheet:
1. Project Details:
o Date and location
o Borehole number
o Ground level
o Water table level
2. For Each Test:
o Depth of test
o Number of blows for each 15cm penetration
o Sample recovery
o Soil description
3. N-Value Calculation:
o N =Sum of blows for second and third 15cm
o Apply corrections:
= N'=N x Correction factor for overburden (from graph)
» For fine sand and silt below water table: N" = 15 + %2(N' - 15) when N'> 15
W&fUT 3R U
Bics T 2ffe | g P
1. gRArSH fgaRor:
fei® SR =M
SREId ST
U &R
EEKG|IKCIENR
2. Wﬁ&‘lﬂ%%ﬁ:
o uﬂ&rﬂTaﬁW
o U 15 YH! U & fo1T UgRI o1 T
o AHAT UG
o gt &1 faavu
3. N-HF U
o N =gW 3R IR 15 It & forw veRY &1 3
o gUR AN HN:
= N'=N x 3iRTSH & o YUR HRE (UTF W)
= Td dTferepT & A Hel a1 3R T8 & foTd: N = 15 + (N’ - 15) 5Id N' > 15

O O O O

Result:
The soil parameters based on SPT N-value are:
1. Uncorrected N-value =

2. Corrected N-value (N') = (after overburden correction)
3. Final N-value (N") = (after dilatancy correction if applicable)
4. Relative density/consistency based on N-value =
gfome:
A NI P MR R A F Ads &
1. RN N-0H =
2. G N-AF (NY) = (3NRTSH GUR & T5)
3. Sifdd N-TAF (N = @fe AL Al ST UR & d1G)

4. N-HM & YR W HIU& g/ =
Viva Questions
Q 1: What is the purpose of the Standard Penetration Test (SPT)?
A: The purpose of the Standard Penetration Test (SPT) is to determine the in-situ strength, density,
and consistency of the soil and to obtain the N-value, which helps in foundation design and
geotechnical analysis.

T 1: HHD YA G0 (T, BT I T 82
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FWR: A T geror (. &) o1 3= gt ot guifRufay wifad, o ofiR TIfa &1 FeiRor a5z iR
N-HT U &A1 8, S 1d fEug 3R Y a1t fazawor & Hee Hai gl

Q 2: What is the significance of the N-value in SPT?

A: The N-value indicates the relative density and consistency of soil. It helps classify soil types and
assess their suitability for construction purposes.

U9 2: TE.UL.EL H N-01H &1 Hed 1 67

JWR: N-AM e & qrder o9 3R Wi &1 g=1fal 5| 78 gl & TRl &1 aiffgd a1 SR fmfor Ie=at
& o0 3T SUGaIdT &1 ST e B | HEG dral o |

Q 3: What is the weight of the hammer used in SPT and its free fall height?

A: The hammer used in SPT weighs 63.5 kg, and it falls freely from a height of 75 cm.

T% 3. TE.N A, A ST BT U §US 1 g 3R I Herd FRTaC b1 g et 22

IR: TH.0 .. & Iw 6T 1T 51 BT aM 63.5 P g, $TR 98 75 THI &1 $a1s ¥ Waa wu
R gl

Q 4: What is the procedure for recording the N-value in SPT?

A: The number of blows is recorded for three 15 cm penetrations of the sampler. The first 15 cm is for
seating, and the blows for the next two 15 cm are added to get the N-value.

TY 4: THOLE. H N-TH RPIS B3 o1 wfehan 1 52

FWR: TG & fF 15 T 7ot & fore veRl &t T Rl &1 St 81 uga 15 It 1 wfifen & fo
JUENT foraT ST B, 3R 3FTd &l 15 THT & ot UgRI &1 Te &1 Sigdhr N-HH U fohar S g1

Q 5: Why is correction applied to the observed N-value?

A: Correction is applied to account for overburden pressure and dilatancy effects, ensuring accurate
results for soil consistency and strength.

Ty 5: Dferd N-7F R GUR 0 a1 foba Srm 82

IW: AHRTS aTd %? TalTd THTal &1 T H 3@ gu gl 1 i oiR drehd & adtes uikomd giifda
B & oI GuR Ay fpar s |
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Experiment No. 6
Dynamic Cone Penetration Test Using Bentonite Slurry

TART H&=AT 6
deHTSe Id BT IUUNT Hd §U M= 2P Ta=T uRieor

Objective: To determine the penetration resistance of soil using Dynamic Cone Penetration Test
(DCPT) with bentonite slurry and estimate the Ncbr value.

I dciHTSe I o 1Y TaRAd g T gRI&r (S50 2T.) &1 SuAT dxds el & Uas UfeRie &1
R0 BT SR Nebr HTH BT 3 BT

Relevant Code: 1S:4968 (Part 11)-1981, Reaffirmed 2021

HEd TS 1S:4968 (UTT 11)-1981, T: G 2021

Theory: The Dynamic Cone Penetration Test (DCPT) with bentonite slurry is a subsurface
investigation method where a cone is driven into the soil using a standard hammer. The bentonite
slurry helps reduce friction between the drill rods and the soil. The number of blows required for 30
cm penetration (Ncbr) indicates the soil's resistance and density. The test provides continuous soil
resistance data without requiring a borehole.
Rigia: demse 9ia & wry Tifasie X yawr ueieror (1.3 &) te 3u-ude o fafd § s we ane
BUIS &1 IUAN b S & Ueh Xy AT oIl ¢ | Seirge id fga s 3R gt & ota aefor o) 1 dval
H AGE Hal g1 30 IH YA & AN 3awaes UgRI &1 & (Nebr) gt & uferiy iR 99 & <wifdt 31
GJ&/0T foHT IR o SHaRghdl & FRaR gt UfeRly Ser UaH ol
Equipment Required:
Standard cone assembly with 62.5 mm base diameter and 60° apex angle
Drive weight assembly (65 kg hammer with 750 mm free fall)
A-rods (41.3 mm outer diameter)
Bentonite slurry pump (35-45 I/min capacity)
Measuring tape
Vane borer/gravel trap
Guide rod assembly
Hoisting equipment (tripod)
Swivel assembly

10 Bentonite slurry preparation equipment

11. Recording forms
STAG D JUDIUT:
AFS X fAUTRTHT 62.5 T SR 1 37R 60° MY HI07 & A1
$1E9 YR faurauT (750 et e FRTae & @ 65 T gdts)
T8 (41.3 et amedt =)
ScHTge WRI Uy (35-45 Tilex/fHe &)
T BT HIdT
T IRR/HHS U
e A faymraur
RIS IuTRun (FTe)
g fqumayr
10, SEHTEE it T ITHRI
11. RiETyu=

©CoOoNIO~wWNE

©oOoNoO~ WD R
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Procedure:
1. Site Preparation:

o Clear and level the test location

o Set up tripod and equipment

o Prepare 5% bentonite slurry for medium to fine sand

o For coarse sand, use thicker slurry subject to circulation requirements

2. Equipment Setup:

o Connect the vane borer/gravel trap to driving rods
Attach driving head and guide rod
Connect slurry circulation system
Position cone vertically on ground
Connect water swivel through flexible tubes to pump
3. Test Execution:
Start driving cone and pumping slurry simultaneously
Drive using 65 kg hammer dropping from 750 mm height
Record number of blows for every 100 mm penetration
Stop after 300 mm and pause for 1-2 minutes
Continue pumping during pauses
Give 4-5 rod turns periodically to maintain hole

o Stop test when blow count exceeds 20 per 100 mm
4. Recording:
o Note penetration depth

Record blow counts for each 300 mm increment

o O O O

O O 0O O O O

@)
o Monitor slurry circulation
o Note any obstructions or changes in soil
wferar:
1. e AR
o TIEUN R ST A 3R THTA B

o Turg 3R IumRur R B
o TEH Y AL a1 & AT 5% SSHTEe O dUR B3
o T I & e, gRT=RUT A arsi & 31efiH el aid &1 ITANT L
2. JUHIU YT IHU:
T IRR/HH S U P! FAT AT A og
TSI 88 IR MRS S S
TP ! THIA W daad 39
U figad o1 aitel Afcre1af & H1ead I U 9§ St
3. Ojeur fAvre:
T TS 3R W Uit U Y R Y
750 forft Sams T fiRA a1 65 5T BAS BT ITUNT HRSP TATT
A% 100 A U9 & foIQ UeRY &) T ool Y
300 frf & a1¢ ¥ 3R 1-2 e wrfoRm &
o & SR Uit oY
B¢ T TG & oY JHY-HT IR 4-5 S FATY
S TSR TTOMAT 100 A Ufd 20 T 31f¥res 81 ST i utequr Ads
4. YT
o VO TES Alc B
o U 300 et 3f & forg UgR U &S e
o T URNEER &t R 69
o fadit oft aem ar firgt & uRkadH &t Aiie &%
Observations and Calculations:
1. Record in data sheet:

o O O O O

O O O 0O O O O
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Depth of penetration (D)
Number of blows for each 100 mm (N)
Cumulative blows (N')
o Depth/Width ratio (D/Bc)
2. Calculate:
o Plot N'vs D/Bc curve
o For medium to fine sand with circulating slurry: Ncbr = N (blow count per 300 mm)
o For dry driving: Ncbr = 1.5N up to 4m depth Ncbr = 1.75N for 4-9m depth

o O O

D)
o UI® 100 ot & oW UeRl &t W= (N)
o el UBR (N)
o TENIS/AISTS SUTd (D/Bc)
2. O PN
o N &/ D/Bc % @ic Hx
o URIAR! TR & 1Y T&H ¥ HelH a1 o [ord: Nebr = N (300 ot ufd U8R w1or)
o & ATe & foTT: Nebr = 1.5N, 4m TTGRTS A Ncbr = 1.75N, 4-9m TTERTS o fold
Result:

The Dynamic Cone Penetration Test results are:
1. Maximum penetration depth = m
2. Maximum blow count per 100 mm =
3. Ncbr value =
4. Soil classification based on Ncbr =

gfyoms:

Tferefie 2 vdw uteror & gfom &
1. 3B dH JIY TETS = i
2. Tfd 100 fHHT 3if¥waH U8R UM =
3. NcbrHMH=

4. Ncbr & YR TR et 1 qiffepur =

Viva Questions:

Q1: What is the purpose of the Dynamic Cone Penetration Test (DCPT)?

A: The DCPT is conducted to determine the penetration resistance of soil, assess its density, and
calculate the N cbr value, which is used for soil classification and design purposes.

Uy 1: TR U o=y uteror (S8 0t ) F1 3T g?

IR S A, it & gaw ufeRly &1 FefRor 39, 3% 9@ BT 3B e B 3R Nebr HIH @1 IT0MT
HRA & fore foan oiran 8, ST et & anffenvur oik fEomea Sewat & foe Suaif el 81|

Q2: Why is bentonite slurry used in DCPT?

A: Bentonite slurry reduces friction between the drill rods and soil, stabilizes the borehole, and
ensures accurate measurements during penetration.

gs2: S AW.E. § dSHSe Ui ST SUTNT I fohar ST 82
I dege 9id fgd As 3R it & st aefor &1 1 Hal 7, SR B! fFRR HaT § 3R Y% & SR
Tl A1 GRd Brar B

Q3: What is the standard weight of the hammer and its free-fall height in DCPT?
A: The standard hammer used in DCPT weighs 65 kg and falls freely from a hei%ht of 750 mm.

gy3: SRR A gNS BT HFS Ioi 3R IYD! Had FRTEE D1 SHdTs fba-l gt 82
IR: SLA . A IugiT fovar S a1l ATS BUTST 65 fohaiumd o1 811 § 8k I8 750 firdt 1 $ams 9
WdF U 9 Rar gl
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Q4: What is the significance of Ncbr in DCPT?
A: The Ncbr value represents the number of blows required for 300 mm penetration and helps classify
the soil and evaluate its strength.
T84 ST . H Nebr 3T Hgd 1 52
JTR: Nebr A 300 fft 4awr & fTQ siaxges WeR| &t e &1 =il § 3R 8 gt & aifaor sik
IGP! AT BT Hedidh- B | AE Bl 8
Q5: How is the Ncbr value calculated in DCPT?
A: For medium to fine sand with circulating slurry, Ncbr equals the blow count per 300 mm. For dry
driving, Ncbr is adjusted using a factor (1.5N for depths up to 4 m, 1.75N for 4-9 m depths).
T%s: SLA.ULE. & Nebr T &1 TUHT 8 B Iell &2
IR TH J T a1 & forg aREART TRt & 1, Nebr 300 fHH Ui U8R TT0MT & SRI6R 81 8 | [
T & fAIT, Nebr &1 Th RS (4 HeX TERTE A 1.5N, 4-9 HieR TeRT3 & AT 1.75N) BT SUINT B
FHTAI foam ST g |
Q6: What precautions should be taken during DCPT?
A:
1. Ensure the cone is positioned vertically.
2. Maintain proper slurry circulation throughout the test.
3. Stop the test if blow count exceeds 20 per 100 mm.
U6 : SR RA. F IRA 5 Frawtal &1 ured 1 Ao
JT}:
4. TP Pl daad f[Ufa T 3|
5. TRI&ON & GRM Sd gid YRR ST 79 |
6. Tfd UBR UM 100 Ft Ul 20 & 31f¥eh 81 ST ot UR1&fur 3es < |
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Experiment No. 7
Standard Penetration Test

WORT HEAT 7
HTS TART U&7

Objective: To determine the in-situ strength and density characteristics of soil using Standard
Penetration Test (SPT) and obtain N-value.
IERT: AHS T THE0 (T, L) BT IuaNT FHrab et Bt guiiRufay wfad iR o fa=waraht &1
RO AT 3R N-TH T =T
Relevant Code: 1S:2131-1981, Reaffirmed 2021
HEftd Prs: 15:2131-1981, G: ¥ 2021
Theory: Standard Penetration Test (SPT) is an in-situ dynamic penetration test designed to provide
information on the geotechnical engineering properties of soil. The test uses a thick-walled split spoon
sampler to obtain samples and measure soil resistance to penetration. The test consists of driving the
sampler into the soil using a 63.5 kg hammer falling through a height of 75 cm. The number of blows
(N-value) required to drive the sampler for the last 30 cm of penetration indicates the soil's relative
density and consistency.
Rrgia: A vaw wieon (wa b &) v gurfRufa i vaw wieor 8 S gt & Yoae-ie! siftmifie!
0N TR TSR UG $HR o foTT ST 717 8 | U071 B T3 e v SR g} & gaw uferty &) amo &
fore ues Wt AR aral fauifora awTa ATwat o1 SUTNT fosa Sfra 8 | Usteror & 75 I bt Srars @ fRA
I 63.5 I & BUIS HT ITANT IR AHAG Al B! Bt & Iar Sdr 81 o= & 3ifam 30 It & forg
THATH ! &) T & T STaasd UgRI &1 TRedT (N-AF) e & Tder g7 3R TIfd 1 =it ]
Need and Scope: SPT is essential for:

1. Foundation design

2. Evaluation of soil strength parameters

3. Assessment of liquefaction potential

4. Determination of relative density

5. Soil profiling and classification
ATaRGHT 3R & 1.0, FafoRed & faw s &

1. g fesrgA

2. g & wfd Aruds! &1 geaic

3. GAIhRUT &I D 3HTherT

4, WU& g9 HT (RO

5. gt UioeTg T SR affaur
Equipment Required:

1. Drilling equipment with 100-150 mm diameter capability

2. Split spoon sampler conforming to 1S:9640-1980

3. Drive weight assembly (63.5 kg hammer with 75 cm free fall)

4. Drill rods (A-rod with 41.3 mm outer diameter)

5. Measuring tape
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Sample containers
Borehole casing if required
Drill bits and augers
. Water/Bentonite slurry for stabilization if needed
STAY D SUDBRUT:
100-150 Tt s & aran fSfeiT Iudmur
15:9640-1980 & ST fqUIRTd TwTa ATl
3139 HR Ay (75 It gad RTae & W1y 63.5 fu gaiten)
fga WS (41.3 e 918t oo & Wiy TRiS)
IO BT Il
AT OTA
i SHTTLTD Bl ol SIRGI BT
3 facy ok iR
9. G AP Bl off FRRHRU & forg urii/eiciHISe O
Procedure:
1. Drilling the Borehole:
o Clean borehole of 100-150 mm diameter
o Use casing/drilling mud if sides are unstable
o Clean the hole carefully up to testing depth
o Maintain water level 1.5m above water table
2. Test Setup and Measurements:
o Record depth of bottom of borehole
o Note water level in borehole
o Record depth of bottom of casing
o Take test at every 1.5m interval or at change of stratum
3. Sampler Penetration:
o Lower sampler to bottom of borehole
Allow sampler to sink under own weight
Mark three 15cm intervals on drill rod
Apply seating drive for first 15cm
Record blows for second and third 15cm
o Stop if 50 blows reached before full penetration
4. Sample Collection:
o Extract sampler and open it
Place soil sample in jar
Label with proper identification
Seal to preserve moisture content

©owoNo

O NGk~ WDNE

o O O O

o O O

yfspr:
1. IREE oI f3fe:

o 100-150 fiH SUTT HT1 WS IR

o e frR SRR § A SRR Prerg o1 ST B

o TRIEUI &I TEXTS I WaUTIYdd 5% I ATh B

o O TR P Od alferdsl ¥ 1.5 HE HUR §1T I
2. qﬂ&IUT@E&UGﬁTW:

o TREIA P dd B TGS ol By

o dREIAH o TR e B

o PRI dd B TETs GOl B

o VAP 1.5 Ht FRTA TR AT TR URTdT TR TR0 B
3. Al YA

o RGP Id ab YA DI Ard B

o THAIEHAl B 3T Toi I ga &

o SIS WM 15 I iR fafgd d
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o Ugd 15 THI o forg Wi grsa an
o G SR AR 1sﬁ$mmﬁﬂwaﬁaﬁ
o Ul 7a=T ¥ U5 50 UER U WR ¥
4. AT HUGUL:
TATH ! B FeTa 3R |
o Mgl d T ol ok §
o i UgHH & Y e P
o TH! P AT DI WA B & forg diet
Observations and Calculations:
Record in field log sheet:
1. Project Details:
o Date and location
o Borehole number
o Ground level
o Water table level
2. For Each Test:
o Depth of test
o Number of blows for each 15¢cm penetration
o Sample recovery
o Soil description
3. N-Value Calculation:
o N =Sum of blows for second and third 15cm
o Apply corrections:
= N'=N x Correction factor for overburden (from graph)
» For fine sand and silt below water table: N" = 15 + %2(N' - 15) when N'> 15

T&ToT 3R T
Bice @nT LMe A gl oy
1. ORI fdeRor:
feie ofiR =T
IREa =
U &R
e ATferehT Wik
2. Wﬁ&‘lﬂ%%ﬁ:
o TRIEUI B TERTS
o UIH 15 I YA & [T UBRI &1 S
o TAHA UG
oY 1 faavo
3. N-HH UM
o N=gW AR IR 15 Ift & e ugRY &1 awT
o gUR AN HN:
= N'=N x 3faREe & folt YUR RS (I ¥)
»  Id dTferenT & i He M a1 3R TG & fad: N = 15 + %(N' - 15) SId N' > 15

o O O O

Result:
The soil parameters based on SPT N-value are:

1. Uncorrected N-value =

2. Corrected N-value (N') = (after overburden correction)
3. Final N-value (N") = (after dilatancy correction if applicable)
4. Relative density/consistency based on N-value =
gfom:
WA NI & MR R AL & AUES &
1. S=NT N-AM =
2. YT N-AF (NY) = (3NRTS YUR & TI3)
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3. Sifad N-IH (N = @fe AL B! Al SACH YR & d1G)
4. N-AM & YR W A& T/ A =
Viva Questions
Q1: What is the purpose of the Standard Penetration Test (SPT)?
A: SPT determines the in-situ strength, density, and geotechnical properties of soil using the N-value
for foundation design and soil classification.

TY1: A YA GTefor (0.t &) &1 35 1 82
IR TO.0 A A2t ot guifRufa drerd, T9@ SR Y-adb-ita! Jon &1 uRor axar § 8 =g feee &k
ot anffenvur & fore N-TH T ST el B |
Q2: What does the N-value in SPT signify?
A: The N-value is the number of blows required to penetrate the last 30 cm of the split spoon sampler.
It indicates the soil's relative density or consistency.
U%i2: TE.ULEL H N-AM a1 gifar 82
JT: N- Hﬁﬁlmﬁam%rﬂﬂfrmrf% 3ifew 30 At yaw & o sawass UgRI & We ] 1 78 gt &
HTUE 9T 1 W Pl &=l 5l
Q3: What is the standard hammer weight and free-fall height in SPT?
A: The standard hammer weighs 63.5 kg and falls freely from a height of 75 cm.
TY3: TI.W.E. H UHe S &1 goi 3R IUH! Had FRTae &1 Sars fha-t gidt 82
ITR: S FUIST 63.5 [0 BT I § 3R I 75 TH B HaTs § FRAT 5
Q4: What corrections are applied to the N-value in SPT?
A: Two corrections are applied:

1. Overburden correction: Adjusts for soil pressure.

2. Dilatancy correction: Adjusts for fine sand or silt below the water table when N' > 15.
T94: TI.H.E B N-AF R HH-HH I IR AN fHT ord g2
JWR: & YR A1 fobd o1 &

1. SiRTSA GUR: ET & Ga1a & g garioH|
2. STEACH GUR: S dlfeieh] & Hid Hgi S1e a1 7TTe & U N' > 15 B4 TR FHITH |

Q5: How are soil samples collected during SPT?
A: The split spoon sampler is driven into the soil, extracted, opened, and the soil sample is stored in
labeled, sealed containers to preserve moisture.
T95: TS, & SR gt & T3 2 wehia feu o g
IR fquifora awra Tl o1 et & aam ST g, RdTe STt g, /e ST &, 3R T3 &1 1 991
G & o et Tt Hideig BRI § SR [ aT ST 5
Q6: Why is water or bentonite slurry used during drilling in SPT?
A: Water or bentonite slurry stabilizes the borehole walls and prevents collapse during testing.
Usi6: TO.0.EY. T f3fei & SR urit a1 deiTge e o1 SuaiT i fasa T 82
IR U A1 JEHTSE O SREIA 1 SaRT &1 FRR 3T § 3R U601 & R 687 9 Adba |
Q7: When should the SPT test be stopped?
A: The test is stopped if 50 blows are reached without achieving the required penetration of 30 cm.

UY7: .U A Ude0r oa ApT ST AT
IR M 50 UERT A Y 30 I U< T 7Y g, oY Ui Jep fear Siar g |
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Experiment No. 8
Plate Load Test
WONT HEAT 8
We YR gEor

Objective: To determine the ultimate bearing capacity and allowable bearing pressure of soil using
plate load test and to study the load-settlement characteristics of soil.
IERU: W YR TRI&UT BT STUNT B ST B AT YROT &l 3R SIHY 4R 16 o o) 3T
ayT firgt ot YR-Fuer faRivarsit &1 sreag= e
Relevant Code: 1S:1888-1982 (Second Revision), Method of Load Test on Soils
e #Ys: 15:1888-1982 (fadta T=ier), gt R UR uteror &1 fafey
Theory: The plate load test is an in-situ test conducted to determine the ultimate bearing capacity of
soil and to study the load-settlement relationship. The test simulates the loading conditions of an actual
foundation. A steel plate of known diameter is placed at the foundation depth and is loaded gradually
while measuring the corresponding settlements. The results obtained are used to determine the
allowable bearing pressure and settlement characteristics of the soil.
Ry Wie YR Tieior U -4 wieror 8 S gt o sifam aor emgan Rufa s 3R WR-Fues ddy
BT ST FHRA P (o a1 ST § 1 I8 U101 arafaes -id &t HROT U T SahR0T vl ¢ | Tl T
DI U ST W P! Hid BT TGRS TR W1 S 8§ 3R dR-efR 11 fasan siran 8 srafes Ta e & [
ST & | Yo UIROTTHE} ST JudiT gt & S8 4R0T are SR e favivarstt & Fuffea e & fow fasan
ST 8|
Need and Scope:
Foundation design for structures
Determination of allowable soil pressure
Study of load-settlement characteristics
Evaluation of ultimate bearing capacity
. Modulus of subgrade reaction for pavement design
TSI 3R &
IERIEIEAR I CACTIES]
3R Hal &rd 1 RyRo
YR-FueH faRivarsit &1 st

4, 3ifqH YIRUT &FdT BT YedihT

5. eury fSois & fore gedie ufdaferan &1 Ardid
Apparatus Required:

1. Loading platform/truss of sufficient size

2. Hydraulic jack with calibrated pressure gauge

3. Circular/square bearing plates (300-750mm)
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Settlement recording devices (dial gauges - 0.01mm accuracy)
Datum beam/reference setup
Loading columns and ball-socket arrangement
Plumb bob and spirit level
. Miscellaneous tools
STAY D SUDRUT:
T SMHR BT AT WehiH/ed
3ferifard aTd I & WY gRSIeId oI
FATGR/ATHR YRUT e (300-750 e
e RepifeT IueHT (ST 75 - 0.01 fordt Tctaran)
ScH saRieY Jesm
NFET P 3R Sd-Tlbe TaRT
Tga 3R Rufve daa
8. fafay Jusor
Procedure:
1. Site Selection and Preparation:
o Select test location based on soil exploration data
o Excavate test pit to required foundation depth
o Level and clean the test surface
o Note water table conditions
2. Equipment Setup:
o Install loading platform at least 2.5m from test area
o Place bearing plate with sand layer (max 5mm)
o Set up hydraulic jack and loading arrangement
o Install dial gauges on independent supports
o Apply initial seating pressure (70 g/cm?)
3. Loading Process:
o Apply load in equal increments
o Record settlements at 1, 2.25, 4, 6.25, 9, 16, and 25 minutes
o Continue loading until either: a) 25mm settlement is reached b) 50mm settlement (for
dense soils) ¢) Failure occurs d) Two times design pressure is reached
4. Data Recording:
o Record time, load, and settlement readings
o Note any deviation from standard procedure
o Document soil profile below test plate

N A

No gk~ owdPRE

yfspr:
1. YA I 3R TR
o TGl 3=Vl 3T & YR TR URI&0N RIH BT T
o 3O g TeRTE a uherr T WS
o TN&IUr Jdg P THAd 3R TTH B
o od arferest @ fRufd Aie &

2. IUHRU YTIHT:
TRIeI07 & ¥ HH T HH 2.5 Hex R ST Wehid R &Y
T1E URA & 1Y YR e XM (ffpad 5 i)
TS SITCI o 3R AT TR T B
WA g R S TS RITIT B
RIS T qa1d AL B (70 TTH/RAHR)
3. NS ufsar:
o UM Jfg & YR AN H<
o 1,2.25,4,6.25,9, 16, 3R 25 e R fAger g &%
o QIS IIRI G Od db: a) 25 ot e Ut =181 81 Si1d b) 50 et e @ gar &
fo1g) ¢) fawaar =161 it d) F&SITS <aTd &1 &l A1 UItd el gl SiTdl
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4. SerfReirsT
o THY, R 3R Fuer HfE asl
o WS Yfdsar ¥ frdt 1t fage ol i s
o T e & - Hel MhTed &I Gealaoieul B
Observations and Calculations:
Record the following data in tabular format:

S.No. Time (min) Load (kg) Settlement (mm) Remarks
%4 gug () YR () FueH (e fewfori
Calculate:
1. Load intensity (q) = Applied load / Area of plate
2. Plot load-settlement curve
3. Determine ultimate bearing capacity from:
o Point of failure in curve
o Log-log plot intersection for undefined failure
For settlement prediction: Sf = Sp [B(Bp + 0.3)/Bp(B + 0.3)]?
Where:
Sf = Settlement of actual foundation
Sp = Settlement of test plate
B = Width of actual foundation
Bp = Width of test plate
W&HUT 3R IUT:
iy a1 &1 aIferes! UReg § g e
O]
1. HR G (g) = ARLUR / ©IC BT &A%
2. YR-FueH 9% a9 1¢
3. ifaw yror emar FuiRa B3
o d% ¥ fawmddr &1 fdg
o SURMIT fatwerar & forg hT-ai wile Ufcrsad
ﬁu;mqafaﬂﬂéi%uz Sf = Sp [B(Bp + 0.3)/Bp(B + 0.3)]2
olgl:

Sf = gIfde H1d T e
Sp = T&0T Wic &1 HgeH
B = R 41 B! ASls
szuﬁ&rmlﬁza%%?@é

Result:
The soil parameters determined are:
1. Ultimate Bearing Capacity = kN/m2
2. Allowable Bearing Pressure = KN/m?2
3. Settlement at design load = mm
gfome:
fuffia ger Refier &
1. SifeH YR & = kN/m2
2. 3IHT YRUI G = kN/m2
3. (oI UR W AueH = mm

Viva Questions

Question 1: Why is the plate load test conducted?

Uy 1: wie YR T1e0r T b Sl &2

Answer: The plate load test is conducted to determine the ultimate bearing capacity of the soil and to
study the load-settlement characteristics for designing safe foundations.

JR : W YR TR 07 fgh ot Sifae 4Ror e 3R HR-fFAuer fadivarstt &t Fuifa e 3 fo fasan
ST B, afds QR =iia g o1 o I |
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Question 2: What is the size of the plate used in the plate load test?

T 2: W YR TR&0 H IUUNT ST S dTell i BT 3THR T il 82

Answer: The plate size typically ranges from 300 mm to 750 mm in diameter, depending on the type
of soil and test requirements.

FW : We BT AMHR AR TR 300 Ht F 750 foreft oy & &t gran 3, S gt & TR SR usteror
aRadharst iR AR HRar g

Question 3: What is the significance of applying a seating load in the test?

T 3: TRI&0r # W IS T &1 Ao &1 52

Answer: Seating load ensures proper contact between the plate and the soil, eliminates loose particles,
and mimics actual field conditions.

IR : W TS wie 3R g} & st T8l WU YA I 5, S HUI Bl gerdl &, SR aRaad &A1
ORI BT 3HRUT HRaT & |

Question 4: What is the formula to calculate the settlement of an actual foundation from the test?

T 4: U&I0T ¥ IRATA -iid & Y ST T0MAT 6537 BT G 1 82

B(Bp+0.3) )2
Bp(Bf+0.3)
Where Sf is the foundation settlement, Sp is the plate settlement, B is the foundation width, and Bp is
the plate width.

2

T s 5p (02—
S8l sf =g &1 fAue 8, Sp We &1 fAue g, B Hld o1 TS §, 3R Bp We &I IISTE &l

Answer: The formula is: S=Sp (

Question 5: What are the limitations of the plate load test?
T 5: TT HR T&01 BT HHT 1 62
Answer:
1. The test results are influenced by the size of the plate and do not fully replicate larger
foundation behavior.
2. Itis time-consuming and costly.
3. Unsuitable for very deep foundations.

1. %m%u@m@z%mﬁuwﬁﬁéﬁ%ﬁ?@%%mmt@mwﬁ
|

2. g8 9HY OF a1l iR A R

3. 9gd e Hia & foe Iuged A8t g

Question 6: What is the relationship between load intensity and settlement?

T 6: HR diadl IR Fuer & o9 o1 ey 82

Answer: The relationship between load intensity and settlement is typically plotted as a load-
settlement curve. Initially, settlement increases linearly with load, but as the soil approaches its
bearing capacity, settlement increases rapidly.

IR : UR digdl 3R Fue™ & di" &1 Ty IR W HR-FueH 9% & & U # feumr Sar g1 uRy &,
?%’c’ﬁW@%WﬂWWﬁW%W@@@ﬁ@MW&W%ﬁaqgﬂ?ﬁ%,ﬁwaﬁﬁﬁ
RSN
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Experiment No. 9
Cyclic Plate Load Test
TN @A 9
THIT WE HR GE0r
Objective: To determine the coefficient of elastic uniform compression (Cu) of soil using cyclic plate
load test method.
IR TP Wi HR URT&(01 Aty o1 STt b S & U THTH WUieH Ui (Cu) o1 g
DA
Relevant Code: 1S:5249-1992 (Second Revision), Method of Test for Determination of Dynamic
Properties of Soil
Tl BYs: 15:5249-1992 (g M), TaT & TATHD e J1d B B TR0 ugha
Theory: The cyclic plate load test is used to determine the elastic properties of soil under dynamic
loading conditions. The test involves applying and removing loads in cycles to a plate resting on the
soil surface. The elastic rebound of the soil during unloading cycles is used to calculate the coefficient
of elastic uniform compression (Cu). This parameter is essential for the design of machine foundations
and structures subject to dynamic loads.
Rigia: 91 wic YR TRA&01 BT IuanT TaRia YR aRkfRufoat & sfarid gt & vy qon &1 Fuffea
I & fore forar oran 81 39 tieor § g} &t Idg IR A U6 Wie R IR ¥ I YR TR 3R ger
WA 81 YR g & Iehl & SR He] & TR UfA&T &1 IUANT YR THIHA YUs UM (Cu) B
gwn%ﬁwmm% g ATuC S TRIF 31 Hia 3R Tiasiia YR arelt WRash & fesig= & fau smaxas
I

Need and Scope:

1. Design of machine foundations

2. Analysis of soil behavior under dynamic loads

3. Evaluation of elastic properties of soil

4. Determination of soil stiffness parameters

5. Assessment of soil deformation characteristics
ATIRIHT 3R &:

1. R g &1 feergd

2. Tfaeid YR & sfarid gt & agR &1 fazawor

3. St & Uy TOn &1 gt

4. THE & HERar Aucs! &1 Ay

5. fiet @ foeuur favwarstt &1 sfida
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Apparatus Required:

1. Loading platform with reaction frame conforming to 1S:1888-1982
2. Hydraulic jack with quick release mechanism
3. Load measuring device (pressure gauge/load cell)
4. Steel bearing plates of various sizes (300-750mm)
5. Dial gauges (0.01mm precision) with magnetic bases
6. Datum bar setup and supports
7. Sand layer for leveling (max 5mm thickness)
8. Spirit level and measuring tape
9. Data recording system
STAYh IYDHRUT:
1. 15:1888-1982 & 3fIY Ufdfehar ThH & Ty ST Wewid
2. aRkd Rels 3 & I1Y ISl ol
3. MR AU USRI (G16 TS/AlS 9a)
4, Tafia BRI B 3T YR @I (300-750 FHre)
5. JABI YR & 1Y S 719 (0.01 ol Ftaman)
6. ScH IR VT3 iR A
7. AT o forg a6 IR (3iferemad 5 e Aiers)
8. fRufRe dad SR AR &1 Widl
9. cr RSt yomeft
Procedure:
1. Test Pit Preparation:
o Excavate pit to required foundation depth
o Level and clean the test surface
o Apply thin sand layer (S<5mm) for proper seating
2. Equipment Setup:
o Install loading frame and reaction system
o Place bearing plate at center
o Mount hydraulic jack and load measuring device
o Install dial gauges on independent supports
o Ensure all measuring devices are zeroed
3. Loading Sequence:
o Apply initial seating load and record readings
o Add load increments (5-6 steps to reach ultimate load)
o Maintain each load until settlement stabilizes
o Record settlement readings
o Remove load gradually and record rebound
o Repeat loading-unloading cycles
4. Data Recording:
o Record load and settlement values at each stage
o Note elastic rebound during unloading
o Document time intervals for each reading
o Record any deviations or observations
wferar:
1. TR TI% EARGRIRIE
o 3MARYD HId P TERTE ab T WIS,
o TI&UI UdE B IHAd 3R AIh HY
o SId RITTA & g gaeh a1 oRd (<5 ) Iy
2. JUDHRU YT
o ST Y SR ufafshar yormelt RAfd &3
o g H YR e g
o Bt S 3R HR AU IUHRUT TG
o WA T R S TS R HY
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o Tt U IUSHRTN Bl Fifbd B
3. QST 3geha:
UR gla B (3ifaHT YR I 5-6 TRO)
Udd HR DI fAUeH RR 1 I 91T
fAueH uredis ool B3
4. 31 RBIST:
o VA WU R YR 3R U 7 oo B3
o SIS F TR YA WA Aie B3
o U UIGHI® & oIt THY 3faRTd &of B
o ot oft famrer o eror Y ot Y
Observations and Calculations:
Record the following data in tabular format:
Load Number | Applied Load (kN) | Settlement (mm) | Elastic Rebound (mm)
1

0O O O O O O

2
3
Calculate Coefficient of Elastic Uniform Compression:
Cu=P/Se
Where:
Cu = Coefficient of elastic uniform compression (kgf/cm3)
P = Applied load intensity (kgf/cm?2)
Se = Elastic rebound corresponding to P (cm)
U&HUT 3R IUMT:
FafeRad Se1 3! it IReg § o e
YR YW&AT | AT 4T HR (kN) | FAaer @) | vy ufaeg (find)
1
2
3
TR THhYH YUTSH Ul ol 70T
Cu =P/Se
SEl:
Cu = U THaHH HUleH Ul (kgf/cm?)
P = AN YR dilerdl (kgf/icm?)
Se = P & 3fIFU YT Ufd&T (cm)
Result:
1. Plot the load vs. elastic rebound curve
2. Coefficient of Elastic Uniform Compression (Cu) = kgf/cm3
3. Load-Settlement characteristics:
o Maximum settlement = mm
o Maximum elastic rebound = mm
o Permanent settlement = mm
gf¥om:
1. YR 991 TR UfdaT 9oh SIRREd &
2. VTR UHGHT YU Ul (Cu) = kgf/cm?
3. YR-FueH faRvar:
o 3HfYpay fAueH = foyedt
o SiftrmaH T Ufaa = foreft
o R fAueH = foedt
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Viva Questions

Question 1: What is the purpose of the cyclic plate load test?

T 1: TG W HR Y0 BT I 1 82

Answer: The cyclic plate load test is conducted to determine the coefficient of elastic uniform
compression (Cu) of soil and to study its elastic behavior under dynamic loads.

IR : THIT W YR TRTe0r gt & Ty ThaET e Ul (Cu) BT RURor #v o fasfia uR &
B 3D TR SHAGR 1 LT B b oL bt S g

Question 2: How is the coefficient of elastic uniform compression (Cu) calculated?

T 2: TR UHTH YIS UM (Cu) BT TTUMT & BI ST 82

Answer:
The coefficient of elastic uniform compression (Cu) is calculated using the formula:
Se

Where P is the applied load intensity (kgf/cm?), and Se is the elastic rebound corresponding to P (cm).
FWR : YA UHTHA YUS 0T (Cu) B UM Y G BT FUTNT HRb &1 Il 6:
P
Cu:_

Se
STET P AL HR Sigd (kgflem?) B, 3R Se , P & 3T YR Ufaay (@) g1
Question 3: What is the significance of elastic rebound in the test?
T 3: TRI&0T H TR Ufiald &1 Ao ol 82
Answer : Elastic rebound indicates the recovery of soil after the removal of load. It helps in
calculating the elastic properties of soil and ensures that the soil's behavior under dynamic loading is
understood.
IR : TR FA&T HUR g & dTe e} Bt Ui &1 g=iidl 8| I8 ST & Uy Toif &1 701 v B
TEg Sl § SR TRt YR & dgd fg! & TagR & I0e § 9eTsd gidl o |
Question 4: Why is a sand layer used under the plate?
UY 4: We & =1a 91 IRd BT IUANT i} foT ST 82
Answer: A sand layer ensures uniform contact between the plate and soil, eliminates irregularities on
the soil surface, and prevents point loading during the test.
JWR : 91 R e 3R et & o g0 Juds YR et 7, B &) wag w sifaffaanst & gara
HRA! &, 3R Teror & SRM foig YR &1 Al B
Question 5: What is the difference between cyclic and standard plate load tests?
T 5: Th1A SIR WD W HR TL&0r H o SR 82
Answer : In the cyclic plate load test, loads are applied and removed in cycles to evaluate the elastic
rebound and dynamic properties of soil. In the standard plate load test, the load is applied
incrementally without cyclic removal, focusing on ultimate bearing capacity and settlement
characteristics.
JWR: TP W YR TR0 T, YR Th! B amam SR S Sdm € aifds gl & v ufaay iR mifaia
U T Yedich fhaT o ab | AFD We HR TR0 H, YR H) 6w U F G1aT of1d 8 3R g et
ST, 3R I8 T 9 ¥ 3ifad YR &t SR e faRivdrs R & giar 8|
Question 6: What is the importance of Cu in machine foundation design?
T 6: AR Hiq feoms= & cu &1 31 7gd 52
Answer : The coefficient of elastic uniform compression (Cu) provides critical information about soil
stiffness and deformation under dynamic loads, ensuring that the foundation design can withstand
vibrations and dynamic stresses.
JIWR : AT THaHH YUTS UMb (Cu) ISt 1 doRdr SR Tfasitd YR & ded faeuur & aR § Hgaquf
TSR UeH &l 8, o a8 e gran § fos g fesig= o= siR nifefta a=mal &1 g a9 |
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Experiment No. 10
Block Vibration Test
WORT H&AT 10
A1 DY USI&T0T
Objective: To determine the dynamic properties of soil including coefficient of elastic uniform
compression (Cu) and damping coefficient (£) using block vibration test under forced and free vibration
conditions.
IERY: TR 3R Tacda H URFRUF 3 sicfa scilds o TRI&T &1 JUaNT Hdh a1 & TMaRia 7o
o U TeraH YUtS = TuTe (Cu) 3R SaHe TuTe (£) WA &, BT Refor |
Relevant Code: 1S:5249-1992 (Second Revision) - Determination of Dynamic Properties of Soil -
Method of Test
Tafta BYs: 15:5249-1992 (g T=Me) - FaT & T O J1d HRA B ULIe0r Ugfa
Theory: Block vibration test is used to evaluate in-situ dynamic and damping properties of soils. The
test involves placing a concrete block on the soil and subjecting it to forced/free vibrations. The response
is measured in terms of amplitude and frequency to determine soil parameters.
Ry sTer 0= TR0 1 IUanT gt & - Tfa=ie SR Srarie ToN &1 Jedich-] o3 & forg fasan
ST 81 39 U1 B gl IR Ue dspic sciidh I offd § 3R I SeR-add $9- & 37efH farar Sirar g1
a1 A st & Fufid B & o smam oiR sgfy & da & ufafosar ardt S 81
Required Apparatus:
1. Mechanical Oscillator
o Capable of producing sinusoidal force
o Frequency range suitable for block size and soil type
o Adjustable eccentric masses
2. DC Motor with Speed Control Unit
o Suitable power rating for full load operation
o 220V AC input, variable DC output
o Voltage drop <2% at full load
3. Acceleration Pick-ups (3 Nos.)
o Range: DCto 100 Hz
o Natural frequency: 220 Hz undamped, 140 Hz damped
4. Mounting Hardware
o Steel plate (20mm thick)
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o Foundation bolts and fixtures
5. Measurement Devices

o Universal amplifier

o Ink writing oscillograph

o High gain DC amplifier
6. Tools & Accessories

o Measuring tape (30m)

o Spirit level

o Plumb bob
STII P IUBIT;
1. Yifi® qde

o AGHIY g0 ST B H H&H
o P AHR AR Fel YR & fog Iuged srgfy Juft
o HHNY 3ohg GHHM
2. Tl R SHTE o 1Y ST HieR
o Ul YR TaTeH & o Iugad ifad et
o 220V AC $Yg, URadHIT DC 33cye
o Ol YR W diecsl UaH <2%
3. @Rl fUe-3y (3 77)
o 9U: DC ¥ 100 Hz
o Wi SMRT: 220 Hz STHIGT, 140 Hz 3/@Hfed
3RIGU GTSAR

o WIawe (20 it A
o id e 3R fhamr
5. HIUT 3UHU
o ﬂﬁmﬂa%
o TSl A qIaTa
o I Y SRft uads
6. JUBRUI Ud HgTID At
o HIOA &I Hiar (30 Hh
o fufve daa
o Wgd
Procedure:
1. Test Pit Preparation:
o Excavate pit 3m x 6m to foundation depth
o Level and clean bottom surface
(@]
(@]

Keep pit sides stable and vertical where possible
Ensure test is above groundwater table
2. Test Block Construction:
Cast M-15 concrete block (Im x 1m x 1.5m for ordinary soils)
For dense soils use 0.75m x 0.75m x 1m block
Embed foundation bolts for oscillator mounting
Cure block for minimum 15 days
Mass ratio Bz = ((1-¢/4) x m/pe®) should exceed unity
3. Test Setup:
Mount oscillator and motor assembly
Connect power supply and control unit
Install pickups for measuring vibrations
Fix datum bar with dial gauges
o Connect measuring instruments
4. Forced Vibration Test: a) For Vertical Mode:

O O O O O

O O O O
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Apply sinusoidal force through block center
Increase frequency in small steps (1-4 cycles/sec)
Record amplitude at each frequency
Maintain force below 20% of total mass
Plot amplitude vs frequency curve
o Calculate Cu and & from resonant peak
b) For Horizontal Mode:
o Similar procedure with horizontal excitation
o Ensure proper alignment of force direction
5. Free Vibration Test:
Apply impact using sledgehammer
Record decay of vibrations
Measure natural frequency and damping
Repeat test 3-4 times

1. uﬂ&rmn%aﬁéuﬁ’r
o d B TERTS adb 3H! x 64 TgT Wie,
o O a8 B JHA 3R TTh B
TS &1 ARl &1 fRR 3R el Yud g1 HeaieR 3
o gRRa b ueU WA TR IFTW @
2. URIefOr sl FHfor:
o M-15dehic sdieh STl (YR GaT o forg 14t x 17 x 1,54
g gaI o ferg 0,758 x 0,754t x 141 sclleh BT TN B
Gl 3RIGUN & Ty Hid diee TS B
ST Y GAdH 15 fad R B
S 30T Bz = ((1-8/4) x m/po*) T T iU g1 ATy
3. TRI&U Ye3(y:
D 3R Hier 3aelt e
fagga smgfi 3R = sHTs & S
HUF AU & forg e 3g RiTfud &3
BT Tl o 1Y ScH R fha
HTYT IYHR] HHaC B
4. STERA HYT ULIEITT: a) Searer fafy & fore:
(B g &b AT Y GG g T
BIC IRON H AGRT TG (1-4 ThRADHS)
TdH MR R 31T Rebis B
P GHAM & 20% J HH g9 §11E G
ST §H Mg aeh Wile By
TG RRR ¥ Cu 3R & B 0T B
b)%ﬁlﬁﬁfﬁ%ﬁﬁ:
o BfaS AN $ WY THE ufshar
o g =M &1 I TR@r YT B
5. ¥Gdd HUT URIE:
o WIS gHR BT IUTNT HRb YHTT TIT
o HUF &I DI Repls B
o WIpidd MRy SR srade AT
o TURI&UN 3-4 IR qIgx1¢
Observations and Calculations:
1. Forced Vibration Test: Record in tabular form:
| Frequency | Amplitude | Force | Remarks |

O O O O O O O O O O O O O

o O O O O

O O O O O O
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2. Free Vibration Test: Record in tabular form:
Time | Amplitude | Natural Frequency | Remarks

Calculate:

1. Coefficient of Elastic Uniform Compression (Cu): Cu = 4n*2 nM/A where:
o fn = Natural frequency
o M = Mass of block + oscillator
o A =Contact area

2. Damping Coefficient (§): & = (f2-f1)/2fnz where:
o fi,f2=Frequencies at 0.707 times peak amplitude
o fnz = Resonant frequency

T&o7 3 TurT:
1. SR HUF Ueur: gRuflag T H Rals oe:
mgf smars o few o

2. Wdd HUF TN IRUTEG U | Rapls B
Y T WpTad gi fewfor

ORI B3 .
1. UMY THH YUHEH Ul (Cu): Cu = 4n*fnM/A STgl-
o fn= SIC|i]
o M=® + GIAD Bl GHTM
A = 4Ud 8T

2. S(GHEH UM (£&): & = (-fi)/2fnz &L
o fi,f:=TRIRER 3™ & 0.707 AT R gt

o fnz = 3G TR
Result:
1. Dynamic Properties of Soil:
o Coefficient of Elastic Uniform Compression (Cu) = kgf/cm?
o Damping Coefficient (§) =
o Natural Frequency (fn) = Hz
o Maximum Amplitude = mm

2. Soil Classification based on Results:
o Type of soil based on Cu value
o Comments on damping characteristics
o Suitability for machine foundation

gf¥oms:
1. g1 & TfaRiie on;
o VAR UTHYHM HUISH Ulid (Cu) = kgf/cm3
o SqHGTU® (§=__
o Wibldd 3ERi(f)=_ Hz
o P emm=__ fom
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2. UNRUMHE & YR W Ta&T FHT:

o CuHM & YR R Fal &l YhR

o SqHce faRivarsii o fewfor

o TR q & fow ugeddn
Viva Questions
Q 1: What is the main objective of the block vibration test?
A: The main objective of the block vibration test is to determine the dynamic properties of soil, such
as the coefficient of elastic uniform compression (Cu) and the damping coefficient (&), under forced
and free vibration conditions.
UY 1: I BHU- ULIEI0T BT I S5 ]T a1 82
IR (P DHU URIE0T HT T Ie-d Hal & =i oM, SR TR THIHM FUs+ 0N (Cu) 3R
G TN (&), T TR 3R W Hu ulRfufaat o i s ]l
Q 2: What is the significance of the coefficient of elastic uniform compression (Cu)?
A: The coefficient of elastic uniform compression (Cu) indicates the stiffness of the soil and its ability
to resist elastic deformation under dynamic loads. It is essential for designing machine foundations.
Y 2: T THgHT TUTe uwiw (Cu) T HEd 1 82
wwmﬂﬂmﬂfﬂ (Cu) Ja&T ! HERAT 3R TR YR & dgd U fasfa &1 uferiy
FRA P & B ST B | %Wﬁa%%mmémnm@f%
Q 3: Why is damping coefficient (&) important in soil dynamics?
A: The damping coefficient (§) measures the energy dissipation capacity of the soil during vibrations.
It helps in evaluating the soil's behavior under dynamic conditions, such as earthquake loading.
U 3: Tl st § SfaHed TUli® (&) & Agayqul 82
ITR: HFHEH UM (&) HUA & SR T BT Sroll AT AT B HUdT g | I8 it ufkfRufady, S
YT UR, & ded Jal & IdER P Heidhd &3 H T gl ¢ |
Q 4: What are the key differences between forced vibration and free vibration tests?
A: In forced vibration tests, sinusoidal forces are applied to the soil through a mechanical oscillator,
and the response is measured. In free vibration tests, the block is subjected to an impact, and the decay
of vibrations is analyzed.
UY 4: TaRA U 3R WA HU TR0 H T 3R 1 82
JR: STeRA B UIe0r B, TifAes Siad & H1eH I Jal IR Sarash 19 §d T offd g 3R ufafesar adt
Gn'cﬂg A B TRIE0T B, S01ch b1 U THIG B A<l 3 et 8 SR U1 3 &g o1 faweroon fasar
SIS
Q 5: What factors can affect the results of the block vibration test?
A: Factors like soil type, moisture content, block size, mass ratio, and the frequency of applied forces
can significantly influence the results of the test.
U4 5: A HU- URIET & TRUTH B DIF-D I A HRS THIAd B Jabdl 52
IR a1 1 YHR, T Y T, Sl BT SHTHR, G ST 3R T T F&l BT IRI o HREb
Tteror & gRomAl & He@yul &0 I guifad R Iad g
Q 6: How is the natural frequency of soil determined in a block vibration test?
A: The natural frequency is determined by recording the frequency at which the maximum amplitude
occurs during forced vibration or by analyzing the decay of vibrations in free vibration tests.
T 6: iicb hU U1e(0r & a1 bl Uidpfaieb 3gfy & FMeffa & s 82
IR WIPTaeh 3N B STaRA U & SR B TH A BT iy B Repls b 1 Wi U
T80T & U & & BT faRawor dxah (ufia fosan S g
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Experiment No. 11
Pile Load Test
TIRT |87 11

TI3d HIR U&7
Objective: To determine the safe load carrying capacity of pile foundation through vertical load test,
lateral load test, and pull-out test as per 1S:2911(Part 4):2013.
JER: 1S:2911(HTTT 4):2013 F TR HeaTeR HR TTeqor, ursf YR uteror, 3R Wiard gfieror gR1 urgd ia
1 GRI&T YR Tg &1 BT YR AT
Relevant Code: 1S:2911(Part 4):2013 - Design and Construction of Pile Foundations - Code of
Practice, Part 4: Load Test on Piles (Second Revision)
T BIS: 1S:2911(HTTT 4):2013 - UTS -id 1 fewrg 3R fAator - Sfa dfedn, T 4: el o1 YR uieror
(ERRERICE)
Theory: Pile load testing is the most direct method for determining the safe loads on piles including
their structural capacity with respect to the soil/rock in which they are installed. The test involves
applying loads to the pile in vertical, lateral, or pull-out directions and measuring the resulting
displacements. The data obtained helps determine the ultimate bearing capacity, safe working load, and
load-settlement characteristics of the pile.
Rygid: Ursa YR TRie0n, Ursal W QRIS HR Fuila S B e ve [ty g o S9! dReEs
& off =N g o 39 glae™ & e & g1l ¢ ford o Rifid &1 715 § 1 39 Tigur & URd R SR,
urf, a7 Wiara femmet & YR G Srar 8 S8R uRumt faRr= |1 Siran 8 | Ui S ursd i 3ifad YR
&, PRI PSR UR, 3R UR-Fuer faRwdrsif & Rufka &3 o e axd &
Types of Tests:

1. [Initial Test
o For ultimate load capacity determination
o To provide guidelines for routine tests
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o Minimum two tests for first 1000 piles
o One additional test per 1000 piles thereafter
o Testload = 2.5 x Safe load

2. Routine Test
o For checking design values
o For quality control
o 0.5% of total piles (minimum one test)
o Testload = 1.5 x Working load
T & TPR:
1. URMYS gdem
o i UR amar R & fog
o Trafta wdieml & fou e M a3 &g
o Ugd 1000 UIZa! & forg =g-7aH &l usiefur
o 3Yb §1E Ufd 1000 UTgel UR Teh S TRiam
o TRIGU YR = 2.5 x FRH&d HR
2. Tyafta g
o TESTE Ol @1 wiig & ferg
o Turad (a0 & forg
o HdUSdl B 0.5% (RIATH Th TRI&N)

o TEUI 4R = 1.5 x BRIBRI HR

Apparatus Required:

coONoGA~LNE

Loading platform/reaction frame with adequate capacity
Hydraulic jack with calibrated pressure gauge

Dial gauges/LVDTs (0.01mm sensitivity)

Datum beam/reference setup

Loading columns and ball-socket arrangement

Reaction system (kentledge/anchor piles/rock anchors)
Measuring instruments and data recording system

Spirit level and plumb bob

Wm

No o krwbdpE

8.

Tt & aTal e WewhiH/Mfdfear 5hH
3iMifhd e S & WY BIESIeTd Sidh

A Tel/uadrarer (0.01 ot Hag=itaan
S digEigy Jesm

ST BiaH 3R dTd-Tidbe TawT
ufdafshar gumel (dreaol/iaR UigaRic &)
IO IUDHRT 3R el Rpifat yormeft
faufve daq sk wrga

Procedure:

1.

2.

3.

Test Preparation:
Prepare pile head by chipping to sound concrete
Install loading frame and reaction system
Set up measuring devices and reference system
Check verticality and alignment
Vertical Load Test:
o Apply load in increments (20% of safe load)
o Record settlements at specified time intervals
o Maintain each load stage until rate of settlement < 0.2mm/h
o Continue loading until specified test load or failure
o Record rebound during unloading
Lateral Load Test:
o Apply lateral load in increments
o Measure lateral displacement

@)
@)
O
O
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o Check for any rotation/vertical movement

o Continue until specified displacement or test load
4. Pull-out Test:

o Install suitable pulling arrangement

o Apply uplift force in increments
o Measure upward displacement
o Continue until specified test load or failure
uferar:
1. T3e0 St A

o Togd dbic ddb Ursd XY & B F TR B

o e e 3R ufafear yumel wifid &3

o HITT IUSBIT 3R Y yureht Ve B

o HWTURAT MR TGN B S B
2. wafmqu%ugﬁ&m; -

YR MY ({RIET UR BT 20%)
fRuifd T7g SiaRTd R e ool &
fge a < 0.2 fii/der % Ud® UR TR §91E 3G
fAféy gdieror 4R a1 fawaar de AfeT o’
AT B SR Ufd&T o B

3. U1 YR Tteror:
o gig ¥ urf YR T
o ursf fawur ATY
o Tt ot goH/SwEhR fd ot S &%
o fAféy fawmua a1 wdierur 4R a& ORI
4. Hi9rd gAer:
o IUYEd WidTd HTRIT RITUT B
o gfS H IUTA g T
o WP IR fawyro= Ay
o Ay gdteror yrR ar fawerdr ao ot 3
Observations and Calculations:
For Vertical Load Test:
Time | Load | Settlement Readings (mm) | Average |

O O O O O

(min) | (kN) Gl G2 G3 G4

Settlement (mm)

For Lateral Load Test:
| Load | Displacement Readings (mm) | Averag

D

| kN) | Top | Bottom Displacement (mm)

|
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For Pull-out Test:
Load | Displacement (mm) | Remarks |
(kN) Gl G2 Average

T&[0T 3R TUTAT:
SFafR YR gdteror & fom:

9T | YR | e ureie () | oiad |
frre) [ kN) Gl G2 G3 G4 firaer (o)

(kN) SR Gl fa=ima= (e

WW&WT%]%IE:
| YR | fairgq (i) | fewford |
(kN) G1 G2 3NTa

Result:
1. For piles up to 600mm diameter:
52

Geotech.-II Lab. Manual Prepared By Dr. Rakesh Kumar, Professor Civil Engineering, Manit Bhopal



o Safe Load = Lesser of: a) 2/3 of load causing 12mm settlement b) 50% of loadcausing
displacement = 10% of pile diameter
2. For piles > 600mm diameter:
o Safe Load = Lesser of: a) 2/3 of load causing 18mm or 2% pile diameter settlement b)
50% of load causing displacement = 10% of pile diameter
3. Load-Settlement Characteristics:

o Maximum settlement under test load = mm
o Rebound on unloading = mm

o Permanent settlement = mm

o Safe working load recommended = kN

gf¥orms:
1. 600 fiyt do ST arelt ursal & forg:
o I UR =9 T HT: a) 12 I FueH I0d $HRA ad YR $T 2/3 b) TR AN &
10% o SRTER [TRITIT ITF B aTdd YR BT 50%
2. 600 ot & 31fIes = arelt Ul & for:
o R UR =9 8 Y HY: a) 18 [ 971 UTSd A & 2% HUCH IUS HA Tt YR BT
2/3 b) UTSA ST & 10% P SRISR [IRITYT IH P aTal HUR BT 50%
3. HR-FgeH faRvar:
Te0r YR & Sfiavid Sifdpar fAgera = faeht
safeTwmufagu=_ it
i fAuem = foe
SRIN RIGA PRISRI YR = kN

O O O O

Viva Questions

Question 1: What is the purpose of conducting a pile load test?

Y 1: UTSd YR TR&(01 R BT 35,39 1 82

Answer: The purpose is to determine the safe load-carrying capacity of the pile foundation, evaluate
its behavior under vertical, lateral, or uplift loads, and ensure its suitability for the intended structure.
IR TUD] I UISd 19 DI QRIET HR-Te &HdT BT R0 HA1, SHeater, ure, a1 S_TTT UR & dgd
TP FAER BT e BT, R T TR Ta1 & o Suged S 8|

Question 2: What are the main types of pile load tests?

TY 2: TS YR UHEU1 & T YHR HIH-HH o 82

Answer: The main types are:

o Vertical load test

o Lateral load test

e Pull-out (uplift) test
JR: T TR &

o JHW@MER HR U0

o U HR Ttequr

o TIAME (IUTTH) TRIETTT

Question 3: What is the difference between an initial test and a routine test?
Ty 3: TRIS TRI&07 3R Fafid oieror & &1 3R 37
Answer:
e Initial Test: Conducted to determine the ultimate load capacity and provide guidelines for
routine tests. The test load is 2.5 times the safe load.
e Routine Test: Conducted to check design values and quality control. The test load is 1.5 times
the working load.
3TR:
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o URMYS TRieon: T8 Sifam YR emar Fufid B 3R Fafird wteron & fo fenfd vem &
% foru fopan ST 81 uteror HR IRR| YR &7 2.5 AT BT ]
o afid udteron: g fese At &t Sia IR ora = & fore frar oirdn 8 1 oRter YR
FRIGR YR &1 1.5 TG 8|
Question 4: How is the safe load of a pile determined for a vertical load test?
Uy 4: SR UR T&01 & UI3d &1 QR YR &y Fuffea fosar s g2
Answer: The safe load is the lesser of:
e Two-thirds of the load causing 12mm settlement for piles up to 600mm diameter.
o Half of the load causing a displacement equal to 10% of the pile diameter.

IR R IR g A I HA AT g:

« 600 ol o9 A &1 Urs A & fo 12 iyt fAgeM & &Ru YR &1 3l-fags |

o TTSE SATH & 10% o SRTSR fARITTH o HRUT HR BT 31T
Question 5 : Why is a reaction system used in pile load testing?
Ty 5: TS YR TI&01 & Hfafohan Homelt &1 SUanT i e STt 82
Answer: The reaction system provides a counteracting force against the applied load to ensure that the
pile is properly tested under the intended load conditions without external disturbances.
FWR: ufafesar yomedt @ T YR & A T ufdgd 96 UeH dHRdl | dlfe Uid & 3fesd UR
gRRfRufal & a1t saaei o foT gl a<lor © usiefur fosa o b |
Question 6: What is the significance of measuring the rebound during unloading?
T 6: SATST & SR UIA&T AT BT T Hed 82
Answer: Measuring rebound helps assess the elastic recovery of the pile and indicates whether the pile
has undergone any permanent deformation during the test.
TR UAET AT U Bl YT el BT SHThe B H Heg Bl & 3R T8 Yabd ol & 3 wieror &
IR UIsd § $I3 W fapfd 53 8 a1 el |

Experiment No. 12
Cyclic Load Test on Piles
WORT H&AT 12

ISl IR THIT HR TI&01
Objective: To determine the separate contribution of skin friction and point bearing load of a pile
using cyclic load test method.
JERT: T HR U0 fafd T ITUNT b UTSd o I al TyUT 3iR I HR & BT ST TRTGH
Feifa s
Relevant Code: 1S:2911 (Part 4) - 2013, Annex A
TR BYS: 15:2911 (HTT 4) - 2013, oRRIE A
Theory: The cyclic load test is used to separately determine the skin friction and point bearing
components of pile capacity. In this method, alternate loading and unloading is carried out at each stage,
and the elastic rebound is measured accurately. The analysis of load-settlement behavior helps
differentiate between skin friction and end bearing resistance of the pile.
Rigia: T YR UKI&01 BT SUART UTSd &A1 & ] g¥0T 3R e YR Ieh! 1 Sfe-31erT Ryt
P & fore fosan o 31 59 fafr . Udies wRU1 § depfeties WRUT 3R faUROT b ST &, SR Ty
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Ufa&d &1 Tt U I AT S71dT 8 | YR-Fue agR &1 favayur ursd & @ ayur 3R $id a8 uferiy
& o9 3R IR B TeE BT g
Need and Scope: The test is essential for:
1. Understanding load transfer mechanism
2. Optimizing pile design
3. Validating design assumptions
4. Quality control during construction
5. Performance verification
IR 3R & Tl Fafifaa & fom o @:
1.
2. UISd f&SIs &1 srgped
3. f&urg Aruarsit &1 dam=
4. Fmtor & SR Tora e
5. VGRM g
Apparatus Required:

N~ E

HR IR0 a5 BT JHSAT

Hydraulic jack with calibrated pressure gauge
Loading frame with reaction system

Dial gauges/LVDTs (0.01 mm accuracy)
Datum bar setup

Data acquisition system

Reference beams and supports

Temperature measurement device

Tools for measurement and adjustment

STAYPH JUDRU:

8

No o krwdE

3feTiferd aTe A & WY IISIeID Oidh
yfafear Womel & 1Y HIRUT ThH
BOd TS/Tadiaret (0.01 i wdtean)
ScH IR ey

3T S{TRTE T yurert

e 97 iR gué
AU HIY IUBRT

HIT 3R UM & oI Ul

Procedure:
1. Preparation:

1.

o Prepare the pile head by chipping to sound concrete

o Install the loading frame and reaction system

o Set up measurement devices and datum bar
Initial Setup:

o Apply a small seating load

o Record initial readings of all gauges

o Check alignment of loading system
Loading Sequence: a) Apply load increments of 20% of estimated safe load b) Maintain each
loading stage till rate of settlement is < 0.2mm/hour c¢) Record readings at regular intervals d)
Unload after each increment and maintain for 15 minutes e) Record elastic rebound accurately
) Repeat loading-unloading cycles for subsequent stages
Data Recording:

o Time

o Applied load

o Settlement readings

o Temperature

o Elastic rebound for each cycle
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o TSIgd Hepic adb it e USd 38 dUR Y
o e IH 3R ufafsrar yormef wifia &3
o Y IYHRT 3R FeH TR W Y
TR Fesm:
o U Blel WS YR Ty
o Tt IS Y uRfe AT Repis B
o TSI YUITE &1 WUl Sfid
HRUI 3hH: a) STATT RIET HR BT 20% HR (g ARLHX b) T HRUI IRU1 D FAUCH &R <
0.2fir/eieT ao ST X ¢) Fafia siavra R AfET Repis &3 d) Td gfg & a1e fauifa &
3R 15 e T T T ¢) TR U8 &) 9 ©U J NPl B f) 91¢ P IR0 P AT HRUI-
fAUR =% qleve
ST RepIfET:
patan)
T UR
fAger Hfgn
GIPEIES
o U I% & e vy ufaay

o O O O

Observations and Calculations:

U&MUT 3R IUMT:
Table 1: Loading Cycle Observations | IRTERT 1: HIRUT Tsh Y&
S.No. | Elapsed Time | Applied Load | Dial Gauge Readings Settlement Rebound Remarks
%.9°. | (min)Fdd | (kN) ARLYR | (mm) S IS ST | (mm) (mm) fewfora
Iqg (e fge™ gfaey
DGl |DG2 | DG3 | (f) (i)
Table 2: Elastic Recovery Analysis AIADT 2: TATY IEESLIYI
S.No. | Load Stage (kN) Total Recovery (mm) | Elastic Elastic Recovery | Subgrade
.9 | HR TR @wﬁ@[ Compression of of Soil (mm) ﬁ@ Deformation
Pile (mm) UTSA TR (mm) IU-IS
%W ® ST | e (i
Note:

DG1, DG2, DG3 represent readings from three dial gauges placed at 120° apart
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o Settlement is average of three dial gauge readings
e All measurements should be recorded to 0.01 mm accuracy
fewuft:
e DG1,DG2, DG3 120° & 3R TR W U ¢ ST el &1 A&7 &= §
o fgeH & sra I A& %1 ofvra B
o Tt A9 0.01 finft G a oot fobu S =BT
Calculations:
1. Elastic compression of pile (A): A= ((T - F/2) x L)/(AE)
where: T = Load on pile top (kgf) F = Frictional resistance (kgf) L = Length of pile (cm) A =
Cross-sectional area (cm?) E = Modulus of elasticity (kgf/cm?)
Plot load vs. elastic compression curve
3. Analyze to separate skin friction and point resistance

n

1. UI3d &1 YA JUSH (A): A = (T - F/2) x L)/(AE) §igl: T = UT3d XY TR HR (kgf) F = T80]
URRIY (kgf) L = UTSd &1 GaT8 (cm) A = SRS HIC &6 (cm?) E = TATRId ATI® (kgffcm?)

2. YR 9 YR YIS I @ic B

3. 9T gYUT 3R e UfaRIY B 3(eliT R & forg fawaoor o

Result:
1. Ultimate Skin Friction = kN
2. Ultimate Point Resistance = kN
3. Total Pile Capacity = kN
4. Load Transfer Mechanism:
o Percentage of load taken by skin friction = %
o Percentage of load taken by point bearing = %
gf¥orm:
1. 3ifaH o= gv = kN
2. SifoH Tie gferiy = kN
3. AU &Hdl = kN
4. YR RIMEIRU T
o adl gyl gRT foraT T UR &7 Ui = %
o e 98- gRI fordT T YR T Ufa=id = %

Viva Questions
Question 1: What is the objective of the cyclic load test?
Y 1: THIY HR RIE0T BT 5 T 67
Answer: The objective is to determine the separate contributions of skin friction and point bearing
capacity of a pile. It helps in understanding the load transfer mechanism and validating the pile
design.
TR I IS B! = gy aﬁ?%ﬂﬂﬁﬂﬁ%&m 3T ANTEH T YR BT 81 T8 UR
RITTTRUI 7 B GHS 3R UISd fSoms &1 Gid H=- # 7eg Hd1 5
Question 2: How does the cyclic load test help in pile design?
Y 2: TH HR TR U3 d [Sg H 4 Hag Bl 82
Answer: The test provides detailed data on skin friction and point bearing capacity, which helps in
optimizing the pile dimensions, ensuring economical and safe designs.
FR: Tg &0 @il gy 3R b HR &A1 R faxgd ST U &Rdl §, S UTSd & S} & g ierd
PR SR GRI& quT i fEwe YAfAd o & Aeg s g
Question 3: What are the steps involved in conducting a cyclic load test?
TY 3: THIA UR TR0 A & oY H1H-5HH I TR01 A &2
Answer: The steps include:
1. Preparing the pile head and setting up the loading frame.
2. Applying incremental loads in a cyclic manner.
3. Measuring settlement and elastic rebound for each load stage.
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1. TS 58 ®I IR BT 3R AT Tl R H1|

2. TP TU Y UR B Hifd ©U Y ARL AT

3. Ud% YR ¥R & o Auer $iR T ufdard JroT |
Question 4: What is elastic rebound, and why is it important?
Y 4: T TA& 31 8, 3R I8 Y Hgaayqui g2
Answer: Elastic rebound is the recovery of the pile after unloading. It is important to differentiate
between the elastic compression of the pile and the soil deformation, helping to separate skin friction
and point resistance.
I TARY UfA&T SIS & dle uigd dbt 21 I8 UI3d & Ty gdte ok fird) & fawuur &
I SR B H HEG Al &, Forad & auuT 3R idb URRIY S{erT-3faT fhan S 9l & |

Question 5: What formula is used to calculate the elastic compression of a pile?

Y 5: UTSd & YA YIS Pt TTUMT & o 1 11 G SUAT fohan ST 82

Answer: The formula is:

_ (T-F/2)xL
AXE

Where:

T= Load on pile top (kgf)

F = Frictional resistance (kgf)

L = Length of pile (cm)

A = Cross-sectional area (cm?)

E = Modulus of elasticity (kgf/cm?)
IR G 8:

_ (T-F/2)xL
. AXE

NRE

T = UIsd & Y W HR (keh)

F = IY01 ORI (kef)

L=Ursd &1 ?’WI% (cm)

A = IR BT &AHBA (cm?)

E = UARYdT HIUP (kgf/cm?)
Question 6: How is the load transfer mechanism in a pile analyzed?
T 6: UTST H YR RIROT o BT fazewor & foran s 82
Answer: The load transfer mechanism is analyzed by separating the elastic compression of the pile
and the soil deformation using the rebound data. The percentage contribution of skin friction and point
bearing to the total load is then calculated.
TWR: YA UfA&T ST o1 JUTNT B UISd & Ty Tuite 3R g} & faequr & Sreit dkds HR
w%—;{wmmm 21 & §1G a1 gNUT SR b YR HT Fd YR F Ufa=rd TTg Mo

SIGI
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Experiment No. 13
Pressuremeter Test
TN BT 13
URRHTER Tdigror

Objective: To determine the in-situ stress-strain characteristics of soil/rock strata using pressuremeter
test.

I URRHICR URIEf0T BT IGART I [HE/AEH KR B $1-Hig Uiaaa-fagpid faRmarstt &1 fHuRor
HAT|

Relevant Code: IS 1892:2021

et ®1s: 1S 1892:2021

Theory: The pressuremeter test provides in-situ stress-strain characteristics of the substrata. A radially
expandable cylindrical probe is lowered to the desired depth in a pre-drilled borehole and expanded by
applying fluid pressure in equal increments. The applied pressure and corresponding volumetric
deformation of the probe are measured. The test continues until either the volume of the probe is 1.5
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times its initial volume, or ultimate failure of soil/rock occurs, or maximum specified pressure is
reached.
Rrgia: TRRECR TR0 IU-TR @1 -3¢ ufaaa-fasfa faRivdng e -1 81 T i fowar armg
YTIHR ST B! Id-fod fhT T SR H qifesd Tex18 I SART ST § SR JHH gfg W 59 qaTd T
faxanfva fopan SIran 8 1 aF] qara SR Sie & TTd 3Tad fafa & A1aT SITdT 81 TR1e0r 99 9 oIk} 38dl §
q AP b i BT I 3D URIYD ST BT 1.5 AT A 81 WY, 1 g l/=e™ &1 sifad fawaar 1 g1 9,
1 3ifpar RSy garg ured 9 81 S|
Need and Scope: The pressuremeter test results are used for:
1. Determination of deformation modulus
2. In-situ stress measurement
3. Bearing capacity evaluation
4. Settlement analysis
5. Design of laterally loaded piles
ATaRIHAT 3N & YRR Uieror gt &1 IuanT fafaRad & for fasar S 6:
1. fapfa amie &1 Ao
2. - ufded Ao
3. T8 &l Yedich
4, 3{ddlq
5. oo wiRkd Ul &1 feeeA
Apparatus Required:
Pressuremeter probe with control unit
Pressure source (gas cylinder)
Hydraulic system for probe insertion
Pressure gauges of different ranges
Volume measuring device (minimum 1 cm3 resolution)
Coaxial tubing for connecting probe to control unit
. Data acquisition system
STAYh IYDRUT:
=01 SHTS & 1Y IRRATER g
W A (9 fdey)
S 1A & fore grggifere womat
faftrsr Sfor & gre
STIA ATO IUDHROT ((ATH 1 T Ahew)
301 SHTS ¥ ST Bl Aie & forg wmmeiy fam
7. ST U oIt
Procedure:
1. Calibrate the equipment for:
o Pressure losses due to stiffness of inflatable probe
o Volume corrections due to expansion of tubing
Prepare borehole to the required depth with compatible diameter
Lower the probe to desired test depth
Connect probe to control unit through coaxial tubing
Apply pressure in equal increments
Record volume change at 30s and 60s for each pressure increment
Continue test until one of the following occurs:
o Probe volume = 1.5 times initial volume
o Ultimate failure occurs
o Maximum specified pressure is reached

NookrwhE

ok~ whE

Nogakown

ufesar:
1. JUDIU BT 3R D:
o A TG Fid B HERAT & HRU Ga1d gl
[T & fORdR & HRUT 3T UR
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3G N & 1Y MAID TexTs ah IR Id IR P
I Y Jifesd T TERTS d AR
el ST & ATegd 9 i Bl A hTs A o
I g H Ga1d @Y
U GaTd gl & o7 30 TS 3R 60 s TR ST URTdH Gof By
TRIEI0T A9 d SIRI 79 ofd b FE A A TH A3l
o SIfd T A = YRS S BT 1.5 AT
o ifon fawraar it 8
o Hfman Sy gara U g ®

Observations and Calculations:
Record following data for each pressure increment:

No ok~ owd

1. Applied pressure (P)
2. Volume reading at 30s and 60s
3. Corrected pressure (Pc) = P - Pressure loss from calibration
4. Corrected volume (Vc) =V - Volume correction from calibration
Plot:
1. Applied pressure vs volumetric deformation
2. Field curve and calibration data together
3. Corrected pressure vs volume curve
We&fuT 3R IUHT:
TR aaTd g g PR 37 o ot
1. dF[cdId (P)

2. 30 UHS 3R 60 J&g TR A U3
3. WRNMId Ga1d (Pc) = P - 3{=0id ¥ ga1d g1
4. GRNAG ST (V) = V - 3R J T UR
wie oY
1. ] Gad §H A fapfd
2. IcS ag 3R A ST Th 1Y
3. RN GaTd S A ash
Results:
From the pressuremeter test curves, determine:
1. Limit pressure (PL)
2. Initial horizontal stress (PO)
3. Pressure meter modulus (EP)
4. Creep pressure (Pf)

DRRHICR WRian aepl 4 FefRd o

1. dH1gad (PL)

2. URMY® afas ufaed (Po)

3. DRRHICR A1YIS (EP)

4. HIUGHd (Pf)
Viva Questions
Question 1: What is the primary objective of the pressuremeter test?
U9 1: URRHICY UR1&01 &1 T8 Ie-d &1 67
Answer: The objective is to determine the in-situ stress-strain characteristics of soil or rock strata.
This includes measuring parameters like deformation modulus, limit pressure, and horizontal stress.
IWR: I S 1 9 WR $1 373-41¢ ufaaa-fawfa fawarsii &1 Ruifvd o g1 399 fawfa i,
ity qaa, SR &fars vfcreret S Rmeftex wromT =mfder 21

Question 2: What is the significance of the deformation modulus in the pressuremeter test?
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7 2: DeReier whernr § gy Ardie &1 1 Aea 82
Answer: The deformation modulus (EP) indicates the stiffness of the soil or rock strata under in-situ
conditions. It is used in settlement analysis and designing foundations.
I fawfa AMie (Ep) 39-die ulkfRufadl & firgt o1 ag TR &t HoRdl & e=fdl g1 SHT SUTNT
3faTe faRayor 3R iai & feoms & far srar |
Question 3: What are the key parameters obtained from the pressuremeter test?
Ty 3: TRRETCR UIe0r 9 Ut g TRTHeR &1 62
Answer: Key parameters are:
1. Limit pressure (PL): Maximum pressure the soil can withstand.
2. Initial horizontal stress (P0): Represents the in-situ stress in the soil.
3. Pressuremeter modulus (EP): Stiffness of the soil/rock.
4. Creep pressure (Pf): The pressure at which soil deformation becomes time-dependent.
FWR: T RAfeR &
1. ifd gara (pL): gt gRT He fobar S arar $iftiedd gara|
2. TR Afaw ufded (po): frd) A g4-Tfe ufdaa & gefar 21
3. URRHICR A9 (EP): gl /AeH &t HaRdll
4. U TEIG (Pf): 98 a1 gl (gl &1 faegur gra-fik Y smar g1
Question 4: What is the procedure for conducting a pressuremeter test?
T 4: URRHIC TR0 H3 &1 Ufhar 1 g2
Answer:
1. Calibrate the equipment to account for pressure and volume corrections.
Prepare the borehole to the required depth and diameter.
Insert the pressure meter probe into the borehole.
Apply pressure in increments and measure the volume change at each stage.
Continue the test until one of the following occurs:
o Probe volume becomes 1.5 times the initial volume.
o Ultimate failure occurs.
o Maximum specified pressure is reached.

JUHRYT B! Ta1d 3R T GUR F g sirifdd a3 |
TG TR 3R A & o SR TR H |
IRUTeR S & SREId H STt |
gf T TaTd T SR U TR0 IR S1ad- uRad= AT
TRIET 9 e SIRI W ofd e 19 8§ 4 UHh A -
a. Sl BT ARG URINS AT &1 1.5 AT 81 W4
b. Sifad fawear g1 s
c. Sif¥may Aféy garg ura 8

kv
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Question 5: How is corrected pressure (Pc) and volume (Vc) calculated?
Ty 5: G Ta19 (Pe) 3R ST (Ve) B ITUMT B B STt 82
Answer: Corrected pressure:
Pc= P—Pressure loss from calibration
Corrected volume:
Vc=V—Volume correction from calibration
IR G gaTa:
Pc=P—3{RTieh+ Y a9 g1
Ve=V-3i=dH ¥ - YR

6. Question: What does the limit pressure (PL) represent, and how is it used?

Ty YT gaTd (PL) T <RI ©, 3R 3D SUANT B fohar ST 82
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Answer: Limit pressure (PL) represents the maximum pressure the soil can resist before failure. It is
used to estimate the bearing capacity of foundations and stability of the substrata.

IWR: ftrd ga1d (PL) 98 Sifdan card xifdr § ford gt fawerar & uga U &R Il g | STHT
IUANT Hidt Bt I8 &aT 3R IU-KR Bt FRRT BT SFAM T § faar S g
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