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TN TBAT: 01

Experiment No. 01

ife:

TS YA $1 313 YR fAeifa s & forg v
Title:

Experiment for determining the Unit Weight of a Rock Sample

RLAUE

T FAHeA & FehTg HR (U Tefed) T fFefRor e

Aim:

To determine the unit weight (bulk density) of a rock sample.

STAYDH IUDRUT / Apparatus Required:

o TICCToT I A FH Tl F1faaf@a ar Aaf&a 31$R)/ Rock sample (irregular or regular shape)

o Solarcifeten ARIS] (A W A 0.01 ITH T TEHAT & HIY)/ Electronic balance (with accuracy of
at least 0.01g)

) WWWWWW/ Graduated cylinder or volumetric container

e UAT/ Water

o &I/ Beaker

o gl FlowR (ﬁqﬁama:aa\ﬁ%%rv)/ Vernier caliper (for regular-shaped samples)
o AR FHI AR AR felciaet Iuaeor (3nfhfAser Rcuid fafer & forw)/ wire basket and

suspension apparatus (for Archimedes’ principle method)
o YHTHAICT (TSTH 13030:1991 o ITAR STl T ATTHT A & fIT)/ Thermometer (to
measure water temperature as per IS 13030:1991)

. WW (W—W@éﬁuﬁr%ﬁm gfe 3TaeTe gl)/ Vacuum pump (for saturated-

surface dry condition, if required)

frgia:
T FAHa T SHIS AR (y) 3Hb A 9 SHIS 3 & T A aReN o ST g1
W
Y=v
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STEl,
y=ICCT & FahTg AT (kN/m?)

W= TECTeT AT T #TX (kN)

V= TECTeT THa T AT (m?)
Theory:

The unit weight (y) of a rock sample is defined as its weight per unit volume.

Where:
y=Unit weight of rock (kN/m3)
W=Weight of rock sample (kN)

V=Volume of rock sample (m3)

Uf$hdT / Procedure

faftr 1: af@a 3meR & aeer das & o o [l

Method 1: Caliper Method for Regular-Shaped Rock Samples

1. Hﬂ‘\ﬁ'%maﬁ'ﬂﬁ'l / Measure the Dimensions of the Sample.

WWWWTWHH?T@TW, Tts1S 33 FA1S AT | /Use a vernier caliper to

measure the length, width, and height of the sample.

o SAUTAIT FAT T YA H¥eh AT T IUTAT &Y |/ Calculate the volume using geometric
formulas.
2. @I AR (W1) ATT| / Measure the Dry Weight (W1).

sc»\iclﬂngclw d(loj\a?l'?q'@l?Tch{% o-ld-lc\ofl ERARSLCEL HR AT | / Weigh the dry sample using an
electronic balance.

fafr 2: s faa 3R & gce 7t & o STer et

Method 2: Water Displacement Method for Irregular-Shaped Rock Samples

1. @ AR (W1) HATI| / Measure the Dry Weight (W1).



. Wﬁ?mﬂm¢{% T hT U HIX AT | /Weigh the dry sample using an

electronic balance.

2. Hﬂﬁaﬁﬂﬂqﬁl / Saturate the Sample.

° mﬁﬁmﬁwﬁwm ¢ & flT TW | / Immerse the sample in water for at least 24

hours.

° éﬂgwwwmmﬁaﬁ{ﬁw%mmmél / A vacuum pump may be used

to fully saturate the sample.

3. Wﬂﬂﬁﬂ X (W2) ATT| / Measure the Saturated Weight (W2).

. Wﬂﬁﬁﬁﬁﬁﬂﬁﬁ%?ﬁﬁﬁmaﬁ%él / Remove the saturated

sample from water and wipe off excess surface water.

Hﬁmﬂﬂﬁaﬁﬁ@fl / Weigh the saturated sample.

4. TaTATTd STef &hr AT AT / Measure the Volume of Displaced Water.

3)3]3033 fRelsT & AT AT H 91T 3ol | / Fill a graduated cylinder with a known volume of water.

mﬁaﬁmﬁﬁaﬁsﬂwﬁwﬁam@rmﬁaﬁéﬁl / Submerge the sample in water and

record the displaced volume.

eI STel T 3RIA TCeTe s & 3T (V) & S& §1eM| / The displaced water volume
represents the volume (V) of the rock sample.

5. SehTS HR I IUTAT Y | / Calculate the Unit Weight.

ﬁ&rur WR'Uﬂ/ Observation Table:
e F./ Sample | G&T YR/ Dry Tqul UR / TSTH BT A/ | IHTE YR / Unit
no. weight (W1) Saturated weight | Volume of Rock Weight

(w2)

(V)




TOTAT GﬁTWﬁ'UTIT[/ Calculations and Result:

amafrrq\aa # dcel / Convert mass (gm) to kilo Newtons: W = % X 9.81

EEFI%'STIT@I'?I'U'IHTEI'T);'/ Compute unit weight using:
‘)/ =

w
4

f&w 91T aeeTe Aot T SHS AR kN/m3 97T 31T |

The unit weight of the given rock sample is found to be kN/m3,

WQIT&NT/ Precautions:

1. TS AFHAT G ALE W H@T gl AT, ST ek Tk 5D T fAfdse 7 gl / Ensure the rock

sample is completely dry unless SSD conditions are specified.

2. qﬁrﬁ@ﬁww%g&aﬁﬁaﬁl / Avoid air bubbles when submerging the rock sample in

water.

3. oTeT TATATY o TolT T AT o 3YHIUT &bl YT Y| / Use precise measuring instruments

for water displacement.

4, 3-11%'@1 13030:1991 *WWHWWT@'I / Maintain the water temperature as per
IS 13030:1991.

5. mmm*mwmaﬁﬁmdlélld | / Repeat the procedure for accuracy and

take the average of multiple readings.

feugoft / comment:



ﬂ"c{'l-f/ Reference:
3TSUH 13030:1991 - AR H T AHaAT & Fehlg HR & freiRoT & forw oot faferar|

IS 13030:1991 - Methods of Test for Laboratory Determination of Unit Weight of Rock Samples.

dTgdT U4 / Viva Questions:

1. Iccled Hﬂﬁ%éﬁﬂé’ﬂﬂﬂ foTeaoT WW%? / What is the significance of determining

the unit weight of rock samples?

2. INTHTASTST TSI TeTeT FH & I I AUTRT 0 7 H8 G laT &2 / How does

Archimedes’ principle help in determining the volume of an irregular rock sample?

3. ShleT-ahleT ¥ R TCCT FHA & FhTS HIX I FHITAT S 82 / What factors affect the unit

weight of a rock sample?

4. mWﬁWW@WﬁWQmWWﬁ/HOW can the porosity of a rock

sample influence its unit weight?

5. HTSTH 13030:1991 & THR T A &l Teled AR et & fafdest alta s g2 /

What are the different methods for determining the density of rock samples as per IS 13030:19917?




TGRT HE&T: 02

Experiment No.02

RULE

ST, T Tt H STel 3aRiyor & ferefieor
Title:

Experiment for determination of Water Absorption in a Rock Sample

G%W:
fET 1T <TeeTe Ao T ST ITLANTOT &THAT &1 STH 13030:1991 F HeTHR el e |
Aim:

To determine the water absorption capacity of a given rock sample as per IS 13030:1991 (Indian
Standard for Water Absorption of Stone and Aggregates.

STARY P 3UDBIUT / Apparatus Required:

o TECTol AFH AT (FI'CI?}ﬂTB:EIT) / Rock sample (properly cleaned and dried)

. $<>\1<=|*§\|Jm°h 1] (0.01 T T FeTehdT & ATY) / Electronic balance (accurate to 0.01g)
o R &I/ Wire basket

e Slel YT / Water container

e 371G (105°C H 110°C ATYHTT FTT Wt H J&TH) / Oven (capable of maintaining 105°C to
110°C)
e 2N9eh &hYUST/ Absorbent cloth

e CISHY/Timer

i :

STeT JTARITYUT UECT AHA hi UTeit hY 379 el 7 SATT W= T &THAT Il & | S8 A o Ych
HIR T TTATT &9  egercl foham SITelm €1 T§ T18T0T THATOT 3egeal & T Teere i 3ugerda
AUTRT e & eI 8iaT &1 3T STeT 7TV 2T aTe) e HgH 3R frae & ufq 3
HaceTeiTer g § | 3TSTH 13030:1991 Te2R 31X Taieiey & STer TGRITYOT & G18T0T Al ATeTeh fafer
ST FAT |




Theory:

Water absorption is the ability of a rock sample to retain water within its pores. It is expressed as a
percentage of the dry weight of the sample. This test helps in determining the suitability of the rock
for construction purposes. Rocks with higher absorption rates are more susceptible to weathering
and degradation. IS 13030:1991 provides the standard method for testing the water absorption of
stone aggregates used in construction.

ufehdT / Procedure:

1. ﬂﬁﬁ?ﬂy%ﬁﬁﬁﬁ Herd Ueh ICCTeT T3l ?:Iﬁl / Select a rock sample free from dust and

other impurities.

2. FTH& Y 105°C & 110°C ATYHTST dTel 3H1deT H 24 € & fIT G@IT| / Dry the sample in an oven at
105°C to 110°C for 24 hours.

3. dd-lt\o:l I HHA S dTIHTT I 33T hY 3 3TRT AR ATY (W1) / Cool the sample to room
temperature and weigh it (W1).

4, o-IH(\afl I HAY & ATIHTA dTel Il H 24 ¢ & TolU §Tq>fél / Immerse the sample in water at room

temperature for 24 hours.

5. AT T folehrel, 31TARERT a1l getet & forw aftel 93 & Uies, 31 SHeAT HIX AT (W2) / Remove

the sample, wipe the surface with a damp cloth to remove excess water, and weigh it (W2).

6. 3TdcilehsT gof o 3R el 3TaeNyoT gfard fAaTRa e & T I Y| / Record the

observations and perform calculations to determine the water absorption percentage.

3T dIfeIPT / Observation Table:

T 4./ Sample No. T YR / Dry Weight @1 HIR /Wet Weight Water Absorption
(w1) (W2) (%)/ ST Sra=IYoT

TMOTAT Gﬁ?qﬁ'uﬂ'q/ Calculations and Result:

o STcl 3GRMYOT (%) = [(W2 - W1) / W1] x 100
e Water Absorption (%) = [(W2 - W1) / W1] x 100



o TEU AT T FAHA T SToT IHAMEVTGTHAAT % IS TS|

e The water absorption capacity of the given rock sample is found to be %.

H'IHHTEITIT/ Precautions:

° gﬁf@ﬁaﬁﬁ?uqcm T H el dte= QWWﬁﬂﬁﬂWﬁl / Ensure the rock sample is
clean and free from dust before weighing.

e 3i1deT I ATIHTST 105°C H 110°C o ST §ATT & | / Maintain the oven temperature strictly
between 105°C to 110°C.

. mmﬁ%%ﬁmmwmaﬁl / Use an accurate balance to measure weights.

. wﬁﬁgmﬁré:maﬂﬁﬁa?q%mmﬁﬁaﬁl / Avoid excessive handling of the sample
after immersion.

° ?ﬂTvTa-H-lc\a-\l Fdlaa T ‘-Iso\i aﬁﬁ?craaﬁrmﬁgam / Ensure that excess surface water is

wiped off before weighing the wet sample.

feagoft / comment:

W'l-f / Reference:
3ETH 13030:1991 — ST ek TAATOT TR & STl 3ot &7 fALRoT & fore sea AT |

IS 13030:1991 — Indian Standard for Determination of Water Absorption of Natural Building Stones.

YUY / Questions:

1. TECTT SHeA T Ulell & eIl & Tgel JWIIT A1 3T 82 / Why is it necessary to dry the rock
sample before immersion?

2. fAToT ATHEft 7 STl 319 ATYUT T AT Agcd §2 / What is the significance of water absorption in
construction materials?

3. maﬁfm(%rosity) 3HET SToT ITANYUT &THAT T hd THTTAT ATl &2 / How does the

porosity of a rock affect its water absorption capacity?

4, qr&frﬁﬁwaﬁésgﬁaraamﬁa:rmﬁ%mm%‘?/wm is the sample weighed

immediately after removal from water?



TART AET: 03

Experiment No. 03

Tfide:
gt [T 1T T dged i PR Repad) 31K eh Farfordy BfaeaereT (Rap) RAeTiRa 3=

Title:

To Determine Core Recovery and Rock Quality Designation (RQD) of Given Rock Samples.

RLAUE

FIRET & Yo U PR e ST TEIAT F FR Repadr 3R Ik Farferdr f3ieeaier (Rap) & arorar
ek ek ATH T OIS b FHeTehol LT |

Objective:

To evaluate the quality of a rock mass by calculating the Core Recovery and Rock Quality Designation
(RQD) from rock core samples obtained through drilling.

STAY P 3UDBRUI/ Apparatus Required:

o UF PR AT (SR@Ter T3TeleT & 9Ted)/ Rock core samples (from borehole drilling)
. HFCIFT%%I'UWHT?:CT/ Measuring scale or tape

o fR FFAURT (TEFAT & fow derfedsh)/ Vernier caliper (optional for accuracy)

. WEI\TJEFFI?IITE/ Core box or tray

e T AT Y/ Marker or pen

. émg»—e)a/ Calculator

ﬁ@'ia:

ek PIRET Ueh ATeTer Tfohar § FoHenT 3UANeT 81 -cTeholehl ST 7 3UHTE! Teeret dhr feafar ar
3Tehelal el o ToIT foham SITaT § 1 Ik Reherdl 3R Ueh Fraforéy f3fsreater (RQD) &l 9@ ATYEs &
TSieTehT 3TATaT ek HIH T IGS T 3R VT T Hediehe] el & TV haT ST L |

1. BR Rpadt (%):
g T3l 1T T Fel SIaTS T JoTall H UTT i hT ool SielTS hT 3TIdTel BIelT & |
WTC X T SaTS / el T3l ofells) x 100

10



2. 3 Wiferd SRR (RaD %):

RQD T TRHTTC T 31T & 10 VoY & 3HTeeh SIS dTel I sl ohl el ofells I 3o T T ool
IaTsS 8 faenfard e wred gfderd & &9 7|

RQD (%) = (10 A & TRk X TehsT hl ol wIaTS / Fel 3ol ofelTS) x 100

Theory:

Rock coring is a standard procedure in geotechnical investigation to assess the subsurface rock
condition. The Core Recovery and Rock Quality Designation (RQD) are two key parameters used to
evaluate the integrity and quality of rock masses.

1. Core Recovery (%):

It is the ratio of the total length of core recovered to the total length of the drill run.
Core Recovery (%) = (Total Length of Core Recovered / Total Length of Drill Run) x 100
2. Rock Quality Designation (RQD %):

RQD is defined as the percentage of the total length of core pieces greater than 10 cm in length,
divided by the total length of the core run.

RQD (%) = (Total Length of Core Pieces >10 cm / Total Length of Drill Run) x 100

RQD Fffezur /RQD Classification:

RQD (%) EFIERIUCEI Rock Quality

0-25 ggd W Very Poor
9

25-50 FERIC] Poor
50-75 traa Fair
75-90 37TaT Good

90-100 3chse Excellent

As per IS 11315 (Part 11): 1985— Method for the Quantitative Descriptions of Discontinuities in Rock
Mass, Part 11: Core Recovery and Rock Quality Designation

ufehd1/ Procedure:
1. @R AYeq I DR ST & 3oTeh TGS & ITHR hACH &9 & eaieUd A | /Arrange the
core samples in sequence in a core box as per the depth of extraction.

2. %ﬂmﬁiﬂ?’iﬁl’éml/ Measure the total length of the drill run.

11




3. Waﬁ?ﬁiﬂmml/ Measure the total length of core recovered.

4, YA+ El'ﬂTgehé ﬁ'oisllé quﬁﬁﬁ?aﬁﬂ'@gﬁ 10 T O 318 &1/ Measure

individual core pieces and identify those longer than 10 cm.

5. 10 @ﬁﬂ%ﬂﬁﬁﬁﬂﬁ@@ﬁaﬁﬂwaﬁl/ Sum up the lengths of all pieces

longer than 10 cm.

6. WW@WWWWWW RQD 3T ITUTAT FY |/ Calculate Core Recovery and

RQD using the formulas provided.

7. %aa#rmmmﬁwﬁﬁaﬁéa?%l/ Record the data in the observation table.

ﬁ&rur ?I'Iﬁ‘ﬁﬂ/ Observation Table:

R TehsT H&AT / Core Piece No. | &R gehs &1 ofaTg (G / Length

of Core Pieces (cm)

>¢0 JHT (81/T) / >10 cm
(Yes/No)

. %T»rz?rﬁrgwramé (@#): / Total Length of Drill Run (cm):

. Wﬁ?ﬁ@?ﬁé (@): / Total Length of Core Recovered (cm):
e 10 @ﬁrﬁmw?@@rgﬁrm (F+H): / Sum of Core Pieces >10 cm (cm):

TMOTAT Gﬁ?qﬁ'uﬂ'q/ Calculations and Result:
B RehalT (%) = ( / ) x 100 = %

e Core Recovery (%) = ( / )x100=__ %

12




e RQD (%)= / ) x 100 = %

e Rock Quality Designation (RQD) (%) = ( / ) x 100 = %
o HRNFIA= %

e (Core Recovery = %

o e Farfordl 3SR (RQD) = %

e Rock Quality Designation (RQD) = %

WﬂTﬁRﬁ/ Precautions:

1. Wﬁﬁﬂﬁ%ﬁﬁ%ﬁﬁﬁﬁﬁﬁﬂﬁmﬁﬁl/ Ensure all core samples

are arranged in proper order before measurement.

2. T Y ATH et & ToIT Féleh ATT 3TN (SIA Tehvel, A1) T 3TGT AL | /Use

accurate measuring instruments (scale, vernier) to minimize error.

fewft / comment:

ﬂ'?{'l-f/ Reference:

ST 11315 (HTIT 11): 1985 — AT H I3 & ATATcHS JUIT T TAf™, 19T 11: PR Reapady
3R T Farfady BfFeaereT| / 1S 11315 (Part 11): 1985— Method for the Quantitative Descriptions

of Discontinuities in Rock Mass, Part 11: Core Recovery and Rock Quality Designation

YU¥/Questions:

1. RQD WWEWBE?QZI’W%?/What is the purpose of determining RQD?

2. R Raady 3t rRQD ﬁWTE}iFIT%?/ How is core recovery different from RQD?

3. gfe RQD AT 25% ﬁam%’?ﬁsﬂ*l FIT Hohdl %’?/ What does an RQD value of less than 25%
indicate?

4. RQD ﬁmmwaﬁraﬁy Who proposed the concept of RQD?

13



WGRT S&T: 04

Experiment No. 04

RULE

mﬁmmmaﬂﬁrwﬁgma@w (Point load strength index) ORI =
Title:

To Determine Point load index of Given Rock Samples.

G%W:
3Tl & ATEH @ yTed Ueh R AHeAT & Tg HIX T erehich oh1 HoAiehe e |

Objective:
To evaluate the Point load strength index of the rock core samples obtained through drilling.

STaYYH FUDUI/ Apparatus Required:
o TTSC IS TI&TOT YuTTelr 31K SNfSar TalfesT / Point load testing system and Loading Platen
o UF PR A (NG 3ol &) / Rock core samples (from borehole drilling)
o IfAIT HTAUT (FERAT & fIT JoRTeTer) / Vernier caliper (optional for accuracy)

e

foig @S qdiaToT e ATl T cirehet o fAEROT tet & forT Ue srdeaet A B 1 sae v U

AHSAT & foIT Ueh et ollS shl ST el A &, ITHAN IX AFATHN Tl U ol ARl T
39T XA 8, AR Faherdr & fow 3maeds es H Aa g

fig uR =faa sifreieTd GE@ie:
dTehet TSI S5 |(50) T TR Toharm 1T & SIAT foh AT T 37TATel AT IATE |(50) AT

et 3R HHSARY o TAATAT o FATATHN FIH HH e 1g oIS 1 30Tl § AT Farehiohi | Iiso
HTeT 1 o U HACT § TG 3N Ee e B |

P
— 2
1(50) = —Dl-S*DO MN/m

I(s0) = CATEC WIS E¢U S35 (oh TolT HATeAh PR THR)
P = TAWeTdr HR N (kgf) #;
D = R =g f&HAT (mm) &; 3R

D° = HTeAeh &I ST = 50mm

14



Theory:

The point load test is an indirect method for determining the strength of rock materials. It involves
applying a concentrated load to a rock specimen, typically using a machine equipped with conical
platens, and measuring the load required to cause failure.

Point Load Strength Anisotropy Index:

The strength anisotropy index I(sq) is defined as the ratio of mean Is(50) values measured
perpendicular and parallel to planes of weakness that is the ratio of the greatest to the least point
load strength indices. lso) assumes values close to 1 for quasi-isotropic rocks and higher values when
the rock is anisotropic

p
— 2
1(50) = '—D1-5*D0 MN/m

Is0) = point load strength index (for the standard core size) in MN/m2 , (kgf/cm2 )
P = failure load in N (kg!)
D = core diameter in mm; and

D° = Standard core diameter = 50mm

yf$hdT / Procedure:
1. mqgvara:m 'd' ST ATIT SATTITT fHAT 7| / The equivalent diameter 'D' shall be measured in
mm.

2. FH % R AT Ths I TITOT Wl H UTec STl ATHAT I 3R/T 3Rl oh 3R W 7
et o fHeTs o ST foham ST i@ Tl / The specimen core or fragment should be tested

at the water content as obtained in the field and / or after soaking them for 7 days
depending on requirement.

3. Hﬂﬁﬁd’fﬂligﬂ Toled & S &Sl 9 & IW@T AT A1T8TI / The specimen shall be held
horizontal between the two loading platen.

4. FH T HEY TEUTT T ST Hol Ugel ITIeed GATT Cehd ohl STTall ATTG T clfeh oS ar fig3i
*@Iﬂ@'?@'mﬁﬂﬂ'ﬁl / The correct position of the specimen shall be checked first by
giving longitudinal rotation to see the distance between loading points is minimum.

5. ST ol HET Ty T Sirer 1Rd 91Ty e Y <hl STTeT <TG T cfffeh oISaT Celeat o sirer hr
?{ﬁ'mﬁl / The correct position of the specimen shall also be checked by giving
lateral movement to see that the distance between loading platens is maximum.

6. T e T ollS $H TRE TN SITTATT fob 10-60 Hehs o ${TeX Aol g1 ST 3R fathefa
TS «P' ol BT ST | I SheFely AT Shelel Ueh AIfSaT Toig & glehe ol & ot TI&ToT &l
3THATT ATAR WIS Y [GAT ST AT / The load shall then be applied to the specimen

15



such that failure occurs within 10-60 s and the failure load P is recorded. The test should be
rejected as invalid if the fracture surface passes through only one loading point.

3[adlh dIferdT /Observation Table:

S.No. | IGT BT A EEIGEICNE] |IS / Load of rock (P)
(mm)/ Diameter of (kg)/ Weight of
rock rock
1.
2.
3.
4.

IUTAT GﬁTqﬁUTI'F[/ Calculations and Result:

foig 9 e Farhien =

Point load strength index =

WEITEITIT/ Precautions:

1. 3TH&AT o-ld-lt\ofl $r oisllé &1 3\ Ahrel / Average out the length of non-uniform sample.

2. Wﬁ%ﬁ@ﬁmﬁ%wmﬁg?ﬁﬁqﬁwﬁl/mep the

asample properly make sure the distance between platen contact point is less.

fewoft / comment:

e / Reference:
3TSTH 8764:1998 — TCTAT ST Uise olis T 38 UTRT e v fafer| /15 8764:1998 -

Method for Determination of Point Load Strength Index of Rocks.

16



YU¥Y/Questions:

1. TdISC olls §sdd ¢¥C AT gl &2 / What is the Point Load Index Test?

2. 39 qUefor # Ygad 3YHOT Hid-Hid & 82 / What are the instruments

used in this test?

3. wEc s S99 ¥ FUTRa fFar Srar 82 / How is the Point Load Index

determined?

4. WISE'H’I’S’QI‘%?TW [T el T 35T FATR? / What is the purpose of

determining Point load strength index?

5. 3T GdiseT i, fdeg HIX AT Farshish A fohdl TehR =1 82 / How is

unconfined compressive strength different from Point load strength index?

17



TN @ 5

Experiment No. 5

Thi:

3T 7T Teeret ST T INTAT AR erfehet (UCS) T TreiRoT e
Title:

To Determine unconfined compressive strength of Given Rock Samples.

SET:

fafolar & AreaH & gred Teerst R AT i 3RNTAT GdligeT AfFrd (UCs)sT HedishsT
hT|Objective:

To evaluate the unconfined compressive strength of the rock core samples obtained through drilling.

3TaYgeh FUDIUI/ Apparatus Required:
o yfaefid gdise afed eif$er #2feT / Unconfined compressive strength loading machine
o e PR AHA (RGN 30T /) / Rock core samples (from borehole drilling)
o AT HTAUT (GEar & fT dorfeTer) / Vernier caliper (optional for accuracy)

frgi:

THITH 98 gaTd (8T ¥ AT AR) § ST §UIS & dgd ICeled PR Hl GIR Fel o [olT

3TTaLTH BIdT &, I ATAaRT §9 T chadl Ueh [T (Teh 37871) 7 FdiSaT a7l o 3718f1eT gt I} I
o AHaA T TR T AT |

Theory:

UCS is the pressure (load divided by area) needed to cause a rock core to crack under compression,
essentially measuring the strength of a rock sample when subjected to a compressive force in only
one direction (uniaxial).

UfehdT / Procedure:

1. ar foaRar 3% 3R oRieTor st & Tclgh 1 I T STl AT | e i foael [5€h
TR IGT SATAT RV | Az T ¢ T AR HIE & SR & ehe; & 1Y HGETATA D TR
fham STT=tr R T | SIA-S1 &g ol efR-EM Ao o= ST STl €, NeAThR &9 4 S f3&h &
Telol aTel TEEH T Ueh FHT JSat ohl GioATREc et & Tl FATATS fovam St =g | /

The surfaces of the two bearing discs and the test specimen shall be wiped clean. The
specimen shall be kept on the lower disc. The axis of the specimen shall be carefully aligned
with the centre of the thrust of the spherical seat. As the load is gradually brought to bear on
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the specimen, the movable portion of the spherically seated disc shall be adjusted to ensure
uniform seating.

2. ¥ I TS STAR [ER TA1d &Y 9T SRIIAT STV dlieh oIS &hdel o ofaTetaT 5 H 15 fiete
# TAwerar el 81| dhfeus 9 H, dai1d &3 0.5 MPa/s & 1 MPa/s T H1HAT & 1R geir

AT / Load on the specimen shall be applied continuously at a constant stress rate such

that failure Gill take place in about 5 to 15 minutes of loading. Alternatively, the stress rate
shall be within the limits of 0.5 MPa/s to 1 MPa/s.

3. WW@WW 1 9fIerT TESar & T N & &of AT SATTIM| / The maximum load

on the specimen shall be recorded in N within 1 % accuracy.

4. TTETOT TR SiTel aTel STHaHT ShT HEAT SATAETR e G oeehioT A TAHTRe i SiIeit =R, effehet
WWWW*%@W@WW@M?W%%I / The number of

specimens to be tested should be determined from practical considerations, but at least five
are required to obtain a representative value.

3[aeli difersdT /Observation Table:
S.No. | TE BT HARI/ Diameter | T BT TSI / Weight | TIS / Load of rock (P)
of rock (mm) of rock (kg)
1.
2.
3.
4,

TMOTAT GﬁTQﬁ'U'I'ITI'/ Calculations and Result:

A T AT FfgeT e T ITUTAT GETUT o SRTeT e SaRT 3STT 7T JHTehcTa 7R T
ﬁwa\aaﬁm@wmmﬁﬁaﬁamﬁamw The unconfined compressive strength of

the specimen shall be
calculated by dividing the maximum load carried by the specimen during

the test, by the average original cross-sectional area

3EAT adiEeT ofdd =

unconfined compressive strength =
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WQIT&I'QT/ Precautions:

1. 3THATA a-ld-lt\afl $r dsllé'ﬂ}ﬁﬂ(_-fﬁlﬂﬁ/ Average out the length of non-uniform sample.

2. Wﬁ%ﬁ@ﬁﬁﬁ%ﬁﬁ%%ﬁﬁ@*@ﬁﬁ@ﬁﬁl/mep the

sample properly make sure the distance between platen contact point is less.

3. Yl TRIETOT H Ugel INellchR HIC ohT TaclT & & GHeA hT &THT ohT Sild I ST | / The

ability of spherical seat to rotate freely shall be checked before each test.

feugoft / comment:

TeH / Reference:
3METH 9143:1979 — Tl AHIAT T T s AfFad FaTRa & @r afer| /1S 9143:1979 -

Method for the Determination of Uniaxial Compressive Strength of Rock Materials.

UY/Questions:

1. T S AfFd (UCS) FT g, 3R I8 fRrem@s Jif¥dr (Rock Mechanics) 3 a1

H?F:N;Uﬁ' §? / What is Unconfined Compressive Strength (UCS), and why is it important in rock
mechanics?

2. UCS TIETOT & foIT 3uNer fohT STl el RIS Aewl & Hisleh ATH FAT §d 87/

What are the standard dimensions of rock specimens used for UCS testing?

3. UCS & 0T & T &led &1 g 3udrer farar SITdr &, 3R s Shigar FT 82 / Which

formula is used to calculate UCS, and what are its units?

4. T SR HT UCS AT T THTT gsdr %’? / What factors can affect the UCS value of a rock
sample?

5. UCS 9reoT 31 I gdiser wiefor (Triaxial Compression Test) H AT 3R 2?7 / How does

UCS testing differ from Triaxial Compression Testing in rock mechanics?
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TINT HE: 6
Experiment No. 6

Tid®:
ST oIt TT&TOT ST 3YTIIT e ACETT ohl TUcTET Ao ATrd T TTITROT LA

Title:

To determine indirect tensile strength of rock using Brazilian test
SN TRrRIeT T&TUT T 3UANIT ek T o AT U HYIET YQ&TUT GaRT do 2rfehe T fAeior

Objective:
Determination of tensile strength by indirect test on rock specimen using Brazilian test.

STAY P 3UDBRUI/ Apparatus Required:
o SToNToIIsT TI&TUT 39aRIUT/ Brazilian Test Apparatus
. T\@WFW@ (W%ﬁm@) / Rock core samples (from borehole drilling)
o gfeRR FfawX (GEHdT & ToIT dahfedeh) / Vernier caliper (optional for accuracy)

HALF BALL
BEARING
e Qj

- HOLE WITH T
CLEARANCE
ON DOWEL

4
L

GUIDE
PIN

|
{ T
i
3
— -

_i[

LOWER
L " IAwW ---|——-'

\—TEST SPECIMEN

Fig. 1. Apparatus for Brazilian test

ﬁl@'iﬁ:
SToiITerdreT T&TOT 3USHROT T IUFNT TELTAT AR 3 IR ATHTIAT T T QATehel T ITcTET &I

O TR &et & TorT foram SITaT 8, Fores SelelTeh R s1es1 IR A Teh GalTd STell STl § STd olh feh
a8 ¢ o STV ST TerdsT 9aTor & fasiTetst degr ferd TiaTor & &9 7 i STAr ST 3 |
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Theory:

The Brazilian test apparatus is used to indirectly determine the tensile strength of rocks and other
brittle materials by applying a compressive load to a cylindrical specimen until it fractures. The
Brazilian test, is also known as the splitting tensile strength test.

yfehdT / Procedure:

1. TETOT AT sl IHeh IRIE o TRT R FITehat dTel SETST o T T Teh T H 9T SITTT
3R GLETOT 3UHOT H 58 e A TWT STV oh GATGGR ColcH A hl goTeT 3761 & a1y
Wﬁ'ﬂ’l’s’ﬁﬁrﬁ?dﬂdl 3R 3T '\':P:n?TETI / The test specimen shall be wrapped

around its periphery with one layer of the adhesive paper tape and mounted squarely in the
test apparatus such that the curved platens load the specimen diametrically with the axes of
rotation for specimen and apparatus coincident.

2. SHs I olIS SIMAR Ueh FEUT ET O SleTTT STTAT 1RV eA1feh Herdt iR aeeradt &
fIwerar 15 & 30 Ahs & AT &1 200 N/s HT NTZIT T 1 FRABIRRI HT AT &1 / Load on

the specimen shall be applied continuously at a constant rate such that failure in the weakest
rocks occurs within 15 to 30 seconds. A loading rate of 200 N/s is recommended.

3. FAHA W ATURAH TS Teh TTAAT HEThdT & AL 7ol H Gof [hdT ST | / The
maximum load on the specimen shall be recorded in Newton with one percent accuracy.

4. STt adraTor FefeT A Fof/faTemdeT Rl of9m &Y, It a1aToT o gRiet Repis forr e
TIRT dTfeh Irafdeh tharax & forw oiis 1 adies &0 & fuiRd fohar ST &@eh | / Where the

testing machine is fitted with a force/displacement recorder, a record should be taken during
testing so that the load for primary fracture can be precisely determined

ﬁr%ﬁﬁaﬁmmaﬁm/ Mode of failure
TITReTaT T TET aIeRT g A ANfS9T Uise T 3R FEaTeR TSI & | I8 TAwherdr A3 U Athel

Q&7 T Tohd & | / The correct mode of failure is vertical splitting starting from the centre towards

loading points. This failure mode is an indication of a successful test.

P '
‘.
. o )\
P P

DESIRABLE MODE OF FAILURE  UNDESIRABLE MODE OF FAILURE

Fig. 2. Modes of failure
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3[aeh dIferdT /Observation Table:

S.No. | Fgere ST e/ | acere & T 'S/ Load of
Diameter of rock ?Fﬂﬂ'lé'/ ot/ Weight rock (P) (N)
(D) (mm)

Thickness of of rock (W) (kg)
rock (t) (mm)

IUTAT GﬁTqﬁUTI'F[/ Calculations and Result:

Tl FI I AfF T 70T 1Tl f@a ifdcaferd & &r sirweft, serd fawerar s aer 7 2

H AT AT Y|
2P
e = Dt

W

STt

qi= MN/m? & = QIfed,

P = 7g¢eT H [dheldl W &R,
D = TR 7 qR1&T0T o1 1 =¥, 3R
t = TR 7 hg T AT 971$ G870 A1 T AT |

Tensile strength of rock shall be calculated from the following expression provided the mode of
failure is as indicated in fig. 2.

2P

qt=ﬁ

where

ge= Tensile strength in MN/m?,

P = Load at failure in Newtons,

D = Diameter of test specimen in mm, and

t = Thickness of test specimen measured at the centre in mm.

d=g ufad =

Tensile Strength =

23



WHTENT/ Precautions:

1. 3THHATA a-IH:\o:I $r dsllé'ﬂ}ﬁﬂﬁﬁl?lﬁ/ Average out the length of non-uniform sample.

2. Wﬁ%ﬁ@ﬁﬁﬁ%ﬁﬁ%%ﬁﬁg%ﬁﬁ@ﬁﬁl / Keep the
sample properly make sure the distance between platen contact point is less.

3. afe wdraTor 7T IR s/ faeemder RISt 3Ucrstr s1gi g, af 3T i TTfHed awheldr
TR TS T Tl 19Tl o TIT ATttt sRclell d1ig T | T faeh fatheldl 0, Hehcleh s T Tl

ﬁwx’rfﬂvcrﬁwg‘nm / If a load/displacement recorder is not available on the testing

machine, care shall be taken by the operator to detect the load at primary failure. At primary
failure, there shall be a brief pause in the motion of the indicator needle.

feuoft / comment:

e / Reference:
3MEUH 10082:1981 — Tl AHAT HI T AfFd eI et Fr gdretor e /

IS 10082:1981 — Method of Test for Determination of Tensile Strength of Rock Materials.

YU¥Y/Questions:

1. dUCCldd fra=a Ql'ﬁ?fw%?/ What is the tensile strength of the rock?

2. ﬁﬁmmﬁaﬁm@rﬁ%aﬁﬁaﬁaﬁ@rm&mﬁﬁ/ Why do we need to

wrap the test specimen around its periphery?

3. WWWWW? / Why is there the undesirable mode of failure?
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AR HST: 07

Experiment no. 07

Thi:

Tl TS TI&TOT T 3TN Fleh TeeTet hT GBI TgeT &THT T fTeioT
Title:

Determination of Safe Bearing Capacity of Rock Using Plate Load Test

S
ToIT TS TRIETOT ohT 3UZNT hieh TECTeT eh FITAT dget STHT T el el e |
Aim:

To determine the safe bearing capacity of a rock surface using the Plate Load Test.

STAI P 3UHRUI/Apparatus Required:

o HIZEE I TAIT (FAMThR AT FAThR, 300 TAFAY & 750 TAHY 3111 #)/Mild steel plate (square or
circular, 300 mm to 750 mm in size)

o RUFAST I8 F ATY grssifeleh oteh/Hydraulic jack with a reaction load

o 3T ST (BTIHE AT o folv)/Dial gauges (for settlement measurement)
o AT it/ Loading column

e YRR IIST/Pressure gauge

o TEufRke daa/Spirit level

e HSIRETTU/Measuring tape

»  aT$ & 3UsUT/Excavation tools

e TEgdrd/Stopwatch

o 3cr Raritser effe/Data recording sheet

ﬁc?x'i_cf:

TT A8 GETUT fATET AT Teere o dgsT 8T T eTRT #et & forw forar Simar &, foas &éer tole W A
HIT ST T ST & 3R AT St (HErdiT) &l AT ST & | Tg TIETOT T dget a7 R &t
T3S o ToIU 7oA ag=T GaTd o1 ITTHTET ofallel H Hee hicll & | 3TeIcT &I el T ST hleh FITaTcl
ageT &THAT AR T ST &

Theory:

The Plate Load Test is conducted to determine the bearing capacity of soil or rock by applying
incremental loads to a steel plate and measuring the corresponding settlements. The test helps in
estimating the ultimate bearing capacity and the allowable bearing pressure for foundation design.
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The safe bearing capacity is determined by using the load-settlement curve and applying appropriate
safety factors.

yfeear /Procedure:

1. Tl T IRY: / Site Preparation:

o UTAIAd +id TAX X G6T0T 15eT Wi, | / Excavate a test pit at the proposed foundation level.

o 3E T TR Tolc T TISTS T UTer I[AT GIeAT TITET cAlich AT FTAl T e fehaT ST Feh |/ The pit
dimensions should be five times the width of the plate to minimize boundary effects.

o AT HR TAcROT GIATRUT el & fIT TeereT i Telg @l AT AL | / Level the rock surface to
ensure uniform load distribution.

2. T T TATATARUT: / Placement of Plate:

IR el T Tdg W T Tole IW | / Place the steel plate on the prepared rock surface.
g Tag AT §, dF Idell R H AL I I7 HT UTe FHT 39197 fhar ST Tha1 &1/ If the surface

is uneven, a thin layer of fine sand or cement paste may be used.

w

. elf33T Ae319: / Loading Setup:

g153Ifoleh Sieh &l Tole oh IR ohg, A TW | / Position the hydraulic jack centrally over the plate.
o FISCIHIY 9Tt & TIT AT TleHhH AT Toh S Tfafehar Jummelt 1 39AT Y| /Use a reaction

system such as a loaded platform or truck to apply counterforce.
o JcdHT HI HLIH T H AT & ToIT 310l a1 Aeldo Y| / Attach dial gauges to measure

settlements accurately.

4. A &7 9A19T: / Application of Load:

o ITATCT A HIR T 1/5T 19T STeht (IR AL L1 / Apply load in increments of 1/5th of the
estimated ultimate load.

o  Udd HR I 15-30 AT de TATC IW IT IS deh AeoHe €A A &1 S| / Maintain each load for a
duration of 15-30 minutes or until settlement stabilizes.

Jcdeh TOT H Aeordie T8I Reprs #| / Record the settlement readings at each stage.

5. Hﬂq_aﬁ: / Load Increment:

o YR FI¥R-4R ToTv 3R Aectdie (ST 3T STRY TG | / Increase the load gradually and continue

taking settlement readings.
o SIS Tk AEIYOT HEAHE o &Y ST IT TIETUT HFATTAT PIAHAN & e b o Tgd ST, A

deh STITE—CFIT-TT%'I / Continue loading until a significant settlement occurs or the test reaches
twice the estimated working load.

6. AL BCTT: / Unloading:
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o TON H YR-UR HR FH Y 3R cele Fr Repadl ol e HI| / Gradually reduce the load in steps,

noting the recovery of the plate.

7. 2eT RepifaT: / Data Recording:
o 3Tcllhel dlfolenl ﬁdldLWﬁTmﬁmﬁﬁﬁ%aﬁl / Record the applied load and

corresponding settlements in an observation table.

3[TeIh dIferPT / Observation Table:

FH TEIT | AR / Load (KN) 34T / Settlement Hﬂﬁ%ﬂ*aﬁm/

/ Serial no. (mm) Recovery after unloading
(mm)

TOET 3R TfoTH: / Calculation and Result:

1. A8 §ATH HeoHC ATH ST | / Plot the load vs. settlement graph.

2. TIHeTAT ATACS T 3TN Ieh ATh T 3T Tg=T &T7dT () TR HY1 / Determine the ultimate

bearing capacity (g_ult) from the graph using the failure criteria.

3. TAFATITRT G T ST ek GT&TT gl &THT (G5q ) T IUTAT HX: / Compute the safe bearing

capacity (q_safe) using:

Quit —
FOS

QSafe - 7kN/m2

STeT FOS (GR&TT ShXeh) AR W 2.5 & 3 Toam ST €1 / Where FOS (Factor of Safety) is generally taken
as 2.5to 3.

4. 3ifA 9RO kN/m?2 H eed fhar STar &1 / The final result is expressed in kN/m?2
JATGYTAT / Precautions:

1. TR ST ¥ed A TGl Tolc T HeT HTeNR0T YA Y| /Ensure proper leveling of the plate
before applying load.

2. AT 3Tadliehe o folT BT ATT 3UIUTT T 3UARTHL| / Use accurate measuring instruments for

settlement observations.
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3. HATT TSI Jefr iR 3§ 1| / Maintain uniform loading increments and duration.
4. 9Y&TOT & SRTeT STg) sTaur=il & 9971 / Avoid external disturbances during the test.
5. 7S 3TIAIeT o foIw Teh FEUX Ficifshar qotrell iaerd @Y1 / Ensure a stable reaction system for load

application.

feugoft / comment:

TeH / Reference:

3MSUT 1888:1981 - fAedr uX 9R udrefor dr fafer| /1S 1888:1981 - Method of Load Test on Soils.

U4: / Questions:
1. TolT &l1S Y&TUT &1 3669 FAT 8?2 / What is the purpose of the Plate Load Test?

2. 39 TETOT ¥ 3TAH dgT &THdT hd faTRa T ST &2 / How is the ultimate bearing capacity

determined from the test?

3. GTETC gt &TH T el ohiet # GR&T SwReh T SUATeT 4 fohaT ST &2 / Why do we use a factor of

safety in determining the safe bearing capacity?
4. T s gNeTuT S AT WATT FATE? / What are the common limitations of the Plate Load Test?

5. Ig II&T0T fAfHeeT YR T Tl ol ohill €ATT H TW@T 8?2 / How does the test account for different
rock types?
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