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Chapter-I
Stone

Stone: Stone %! Rockes ¥ W fera Sal @ 3R g7eh1 classification F ¥R & feran S
2

Geological Classification

Physical Classification

Chemical Classfication

Geological Classification :-Geological Classification made of origan (=22
e e ¥ o) W anufi@ e 2

38 Classification % 3TER rocks &l i ¥R ¥ classficied fon. Sl 2l

Igneous Rocks 2. Sedimantry Rocks 3. Metamarphic Rocks

Igneous Rocks :- Igneous Rocks &I volacanic rock & & S S Sl 21 *E SR
earth surface & A & HROEY temperature S8 AR e STl 21 T5@sh HRor geeft =
TaE & T SURed silicte melt (frorer ) Bsiian 21 3R I firsrem gam silicate HT shga
2

T & cooling A set & @l location & 3TJER Igneousrocks ! T TR ¥ classified
fepan e 21

Plutonic Rock 2. Hypabassel Rock 3. Volcanic Rocks

Plutonic Rock : af% fsiell g3 Silicate (HTH) @gd sa&1 TeW® W & cooling o cooled
g T @ A 39 YR S g =@M plutonic rock wedrd 1

3R - Granite JAES
¥4l structure coarse grained Bl %I

Hypabassel Rock:- o€ fusiel gan silicate (¥1) earth surface @ %8 TelE W
cooling 831 & dl ¥8 WhR ! W22 hypabssal rocks Feard 2|

X - srege (Dolorite)
g%l structure fine grained gl =l

Volcanic Rocks : 3% fysiel gam silicate (¥71) earth surface & top ¥de W 3MHT
settel @ coolling Bl & @ 38 ¥R ¥ s+ gl =M volcanic rock FEard 2l

Ex. Trap 31 Basalt

: SUPI structure extremly fine(¥gd 9is) @il ?1

Finally igneous rock ® example 2~ 1 Granite 2. Dolerite 3. Basalt 4. Trap

:Igneous rocks unstraified rocks (3qdd ¥<2M) gt 2|

Sedimontry Rocks :5id Existing rocks W weather action [Air, water snow fall]
% RO 9 =M breack 8 Wil 1 A ¥ 2 g2 WM Ul & Wi flow B Sl Sl 21 SR
STEl TR T w1 velocity W il ® @l 98l W =M layer to layer 1o @ Sl € IR T T
LM % ®9 § uiEfdd 8 S 21 al T T =g st @l 39 YR shi weeM sedimantry
FH FEd R

Ig W22 mainly water & g S S € 39T g9 aqueous rock (Sefd w2@M) rocks
& 9 ¥ off S S R




e :-Sedimantry rocks % W 9 fi@mEt 2 21 safay 32 Starified rocks & AW @ S

Note:

(i)
(ii)
(iii)

(iv)

Note:
(i)

(i)

Siran 21
Ex. Sand stone, Lime stone, gypsum, lignite, laterite, shale, chalk, gravel
Sedimantry Rock : Aqueous rocks -Starified Rocks

Metamarphic Rocks :- %2 9R existing rocks (igneous rocks, sedimantry rock]
W pressure or temperature varivation ¥ w22 URafdd & Wt ® A 3@ YhR 9 &+
gl WeM metamarphic rocks FEaw 2l

Metamarphic rocks %I structure floited @idl ?1

Ex: (i) Quartzite (ii) Marble (iii) Slate (iv) Genisses

Name of sedimentry /Igneous & Change into metamorphic Rock

Shale ___Temp/Pre. o Slate
Lime stone___Temp. y Marble
Granite —_y Genisses

Sand stone______y Quartzite

af% igneous rocks earth surface & top T 3 set &dl € [basalt & trap] af 38 R
& igneous rocks extrusive igneous rocks FEAw! 21

Ife earth surface & 3T set 3 TN & [dolierite & granite] @ intrusive igneous
rocks FeEadl ¢l

Physical Classifiation :

Physical Classification & 19X rocks ! T W& ¥ classification f&am o 2l
Sratified Rock (Wdta =)

Unstratifed Rock (9@ F&2M)

Floited Rocks (4f¥a <eeM)

Stratified Rocks: TH =eeM A Sod WM W 9% fe@m 36t &t a1 & =2 5= plan
of strafication I Plan of cleavge W layers & ®4 ¥ 3T fhal S Hehall 811 3H startfied
rocks FEAR 2

ad: 9ft sendimantry rocks THl S0t § s 21

3<eUl-Lime stone, sand stone, lignite, chalk, latrite, gravel, gypsum.

Unstraifed Rocks Gl =z 570 3@9 ® wd 9% K@i 7€l di € $=° unstraified
rocks Eedl 2l

T+ igneoius rocks W SOt # et B

3B - granite, dolarite, trap, basalt

Floited Rocks: ¥t metamorphic rock physically 9 #uft H 3dt 2l
3@ - Quartzite, marble, slate genous, crenisses

Chemical Classification 39 classification ® engineering classificatioin &
scientific classficatioin & ™ ¥ S ST 21

(i) Siliceous Rocks (ii) Calcareous Rocks (iii) Argillaceous Rocks
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(i)

(iii)

Siliceous Rocks : TH rocks fH silica main componant & ®9 H available 8 =

3uféerd @11 3§ siliceous rocks FHEAE 2|

398U - granite, sand stone, quartzite

Calcarous Rocks:TH rocks ™ calcium oxide (lime) main component & &4 H

3uféerd @11 39 calcerous rocks %gd 2l

Ex.= Lime stone, Marble

Argillaceous Rocks :Udl =g 98 clay (fe&+t fiedl) main component & &4 H

Sufterd @ Argillaceous rocks Feadl 2l
338U~ Laterite, Slate

S.No.| Types of Rocks | Chemically Phyiscally Geologicaly

1 |Granite Siliceous Unsfraitified Ingenous

2 |Quartzite Siliceous Floited Rock Metamorphic

3 |[Sand Stone Siliceous Stratified Sedimentary

4 |Marble Calcarious Floited Rock Metamorphic

S |Lime Stone Calcarious Stratified Sedimentary

6 |Slate Argillaceous [Floited Metamorphic Rock
7 |Laterite Argillaceous< |Stratified Sedimentary

Note :922F # No. of mineral % 394X 3= d YR ¥ classified f&a1 ma 21

(1)
(1)

(ii)

Monominral Rocks (ii) Polymineral Rock

Mono minral rocks :UHt 9 S ®ad T & minral § e s & 38 Monominral
rocks a2

Ex. Gypsum, Magnesite
Ployminral Rocks: TH rock Sl T § Y& mineral ¥ fie@t s & polymineral
rocks sheeml 2l

Ex. Granite, Basalt

Natural Bed of Stone: The natural bed of stone in sedimantry rocks have a
distinct of divison along which stone can easily split is called Natural bed of
stone.

Sedimantry rocks ¥ 9% plain 5@ ¥ $9 layers & ®9 H I Wdl & €4 | TN fohal S Fehall
gl 3§ Natural Bed of Stone AT plane of cleavage Hgamdl &

Note: Sedimentry rocks ¥ load a1 pressure %! direction 3 natural bed of stone

K/
°

N =

% prepandicular (90°) ¥ right angle W & &A1 difsql
Directioin of Natural Bed of Stone for differnet types of work:
Types of Work
In masonary wall

Direction of Natural Bed of Stone
Horizontal

In arches Radial direction
Cornice A1 string course Vertical direction
Quality of good stone :

Good in Appreance (3@ H 3= )

Genral Structure (TR T ) TR 1 T crystel & =1feT IR weerk o WiEera




Note:
(i)
(ii)

(iii)

(1)

(i)

*0

(Parousness) 9gd &1 &M =1feul qen e fafaa &t & foa 7 9&R & stone ST
ERC IS Gl

If% stone &1 SN arch & foT fa1 1 @1 @ @ light stone &1 STER o oM@ STl 2l

IfE stone T STAN ornamental work (FsTad! %1&)A carving work (SEHHR) Hl
% fou feren ST @1 @ @ soft varity (79 fRed) w1 weR STEN § oFn S )

I TeeR 1 WM reating wall, harbour work (J3TTE) o1 dam 31 TH structure St M
ael load 1 ¥ & AR & &RV resist FW & 374 heavy weight stone ST ¥ @ S
2l

Seasoning of stone: ¥ TR &l mining (BSH) ¥ Fehien SR df 398 suficient AT o
moisture content Sufterd gl 81 € quarry sap #8d 81 THT TR @EH § R 2l

quarry sap (moisture) & &Rl soft fhe &1 7O 2l
Id: T & use HE U TE U FB YIH % Y@M Wl @ ek T8 TeeR hard & S| w=ifE
time & WY-WY TIH quarry sap remove g It 2l

31d: TR & @M & period seasoning period el 2 @R stone @ seasoning
period 6 @ 12 WEH & H=F Tl 2|

Water adsorption: Building structure ® &% 3T aTct_stones ! water adsorpation
capacity 9gd Sl &l Bl =R

T 318 TR & (i Gier #1 emal) @ & weight @ self weight &1 5% ¥ 31f &7 gt
=1fgw) @R 9% stone &1 water adsorption. capacity self weight #1 10% o 3ifir g
T @ 98 TR oA e & fad SYAn |98l | S e

A good building stone-water adsorption capacity shoud not exceed 5% of the
self weight.

A stone should be rejected I not use for masonary work if water adsorption
0.10 of the the self weight.

Easy to working : TR THl quality %1 M1 =1feq 59 W mason & g/ && ST TEH
gll_3Tiq S9! dresssing STEFT | &1 ST Hehal B

Heavyness:Jf< TR & 3T reatining wall, dam, harbour work 3T ¥ fn 51 @1
g @ TR sufficient heavy 8F1 =1fgul

Ifg 37 9t SRl ¥ geeR ST a1 S @I @ 9 39 TR @1 weight test SavES €9
¥ foar S =ifeu)

Crushing strength/ compressive strength: f#&l stone @l per unit area load
resist ®H W capacity crushing/compressive strenght of stone Fgamd 2l
Building structure ¥ % 3 a1@ stone % min crushing strength 100MPa a1 100
N/mm?2a 1000 kg/cm?¥ &9 T g =fgul

1MPa=1N/mm?

1 MPa=1 N/mm?=10 Kg/cm?

Crushing strength of different types fo stone:




S.No. Rocks Stone Crushing Strength
(i) [Baslat 150-185 Mpa
(ii) |Dolertite 90-150 Mpa
1 |Igneous Rocks|(iii) |Granite 75-127 Mpa
(iv) |Synitre 90-150 Mpa
(v) |Trap 330-380 Mpa
(i) [Laterite 1.80-3.10 Mpa
5 Sedimentry |(ii) |Lime Stone |54 Mpa
Rocks (iii) |Sand Stone |64 Mpa
(iv) |Shale 0.20-0.60 Mpa
Metamorphic [{1) Gensis 206-370 Mpa
3 Rocks (i) [Slate 75-207 Mpa

Note: R ¥ Tl rocks ¥ §ad %4 strenght shale &1 21 d®1 ¥4 SEIXI strength trap 1

?1

Fire Resistance Capacity : Building Structure ¥ &® M 3¢l TR &l fire resis-
tance capacity =8t g =6

(i) Sand stone #! fire resistance capacity a9 S Bl 2l

Specific Gravity : Buillding-structure ¥ &M 39 Il stone & specific gravity
2.5 9 3 % A W I 2

Good building stone & \fe@ specific gravity2.7 ¥ sifues off S 21

Wheather Resistance Capacity:

Building structure ® &M 31 a¢. 9 &1 weather resistance capacity /=8t @t
=eq|

Quartzite stone ®! weather resistance capacity T8 /=31 gl 2|

Hardness :Stone measonary § &M 31 a@ TeR sufficiently hard M1 =1feu)
Percentage of wear: Measonary § %M 34 dicl stones @1 wearing resistaing
capacity 3=t g =feu|

Toughness : Stoen measonary ¥ &M 31 ael TR sufficient tough g1 =1feul

Testing for stone: stone &I properties & chack & & fau 1= fafeq test
conduct 3 S 21

Smiths Test: 35 test % §W aggregate # soluble material (Jaeial w_ref) &1 Iufeera
A FE H fau a8 2w fHan s 2

Smith's test are done to determine the presence of soluble matter in aggre-
gate.

Test Processure:38 & & & & ford 9 & T 4 Agg. sample ¥ foran s € iR vt
THH SR T § 39 9 1 g0 e ¥ completly R @ @ @ 3R o 99T 911 @1 S 2
afg art 1ot off clean ® @ $@H soluble matter &t Suftyfa & € iR 4 uH turbid
(TEe) B T el A 399 solubale matter SUfEd 1

Curshing Test: Stone %! compressive strenght ® =% %W & U crushing test
ST o @ S

39 test & & & AT three 40 mm stone cube [40 mm X 40 x 40 mm]|stone ITART
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ERC IS Gl
TG 3 F HH 4 Tgd 72 ¥ UMl § submerse Fh W@ STAl 7

$9 3= W HW FHI compression testing machie #R stone cube & ®ex 5 it thick
plaster of paris ¥ plywood & & Sl 2l

A9 3§ W 13.72 N/mm? per minute loand =& Sl 2

Data : Curshing test

Test Spacimen : 3 cube 40 mm in size.

Before testing 72 hours submerse in water

S mm thick plaster or playwood are period between C.T. Maching & stone
cube

Load Intensity is 13.72 N/mm? per minute are applied

Commpressive force at time failure
Cross section area of cubes

Test result :

Attriation Test: Attriation Test stone &I rate or water (f/@9) I@ & & fou
ST H o S B

79 3= H ®H % U devel attriation testing machine STAN o o S 1

39 =T § M A amel devel attriation testing #¥F # ¥ cylender horizontal & @
30° W offl B 21 fSet length 834 em 3R dia 20 .cm Bl 2|

dia 20 cm

\a

W= H 60 Tl 98S & WA & e cylenders H SO 3= 5 ¥ & 30 RPM
(Revoluation per mint) ! & ¥ SAME Sl B

TH% oI5 39 test sample I 1.5mm sieve ¥ pass &0 o s 2l

Weight of sample passing 1.5mm sieve <100

Precentage of wear : total weight of sample

afg feredl @R =1 rate of wear 3% ¥ %4 € @ 3H =Bt quality I stone T AT 2|
af% stone %! rate of wear 3% % SR & dl 58 tolerable A Sl 2|

If% stone &1 rate of wear 3% @ 31fus 2 @ 98 stone measonary works & o s
H @I @@ S =nfeu)

Hardness Test: Stone ! Hardness 3d &% & faT dorry testing machine 39 #
o St 2

Test Processor: Stone &1 hardness test A & & faT 25mm X 25 mm cylendrical
in size aggrgate TN H @™ ST 2l
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Note:

T 3W W % UHI aggregate &l doarry testing machine ¥ Tl Wl € @R stone
piece W 12.5 N pressure &A1 STl ? @R darry testing maching 28 RPM & 3TJdR
1000 =k e S[HMET S 2

20 - lossinweight in gram
3

Cofficient of Hardness=

IS stone F hardness cofficent 17 ¥ SRl (greater 17)dl 9% stone 98d hard A
STl 1 3R 39 kR % stone road work @ foIT suitable 2 2|

If% stone @ hardness cofficient 14 & 17 % 97 8 d 59 medium hard HM ST 2
If% stone # hardness coffiecnet 14 @ %4 & d @ very poor, hard T dl 21

Impeat Test:

Stone % toughness I & & oI impact test foan ST 81311 9@ test ¥ cast iron
anvil testing machine ST ¥ o Wt 2

Test Processer: 39 test ®l % & 025 mm dia 3R 25 mm height =1 cylendrical
shape aggregate WM & @& WA 2l

39 test § T 20 N (aproxi. 2-Kg) &l hammer stone & _test spacimen W @l Sra
2 3R s | U height increase &1 Wit €1 o7 @+ height ¥ iR ® 98 break @
S ® sH toughness coefficent shgdrdr 2l

2Kg 2Kg 2Ke 2Kg » 2Kg 2Kg

lem | 2em |@em | 4cm | 5em | 6m  Height

Failure condition

Example:-

Toughness Coefficnet=6

Note:
(i)
(ii)

(iii)

6.

IfE stone 1 toughness coefficient 13 ¥ %7 & @ I8 poor quality 1 AT STal 2l

IfE stone # toughness coefficient 13 9 19 & ¥=A @ @ stone H moderate
tough (W& TUERI) T A ST €|

If% stone & toughness 19 ¥ 1 2 d 9gd S9QI tough HMT Wl B

Acid Test:Stone ! weather resistance (H19H & d) capacity # =& &H & fou
acid test fan s 21

39 3% ¥ stone % sample & hydrochloric acid # solution ® 7 57 T STe@R W@ Sl

2l

Ifs 7 <9 91 stone & edge sharp St Wl & a1 stone & surface powder farm &
Wafda &l gl 8 d T€ stone HEH & AN il =S YHR U resist H Fehal B
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(iii)
(v)
(i)
(ii)
(iii)

(iv)

Note:

Quarring of stone :

weR ® @ (Mining) ¥ e @1 process quaring of stone Feddl Bl

wer  @EF (Mining) ¥ frem =t fed fefefed method ST ® @@ S R
Excavation Method 2. Wedging Method

Heating & Burning method 4. Blasting Method

Excavation Method: 3% weR fiHedl & g 3a 31 A fiedl & WY 3 @ 39 condition #
el ! TeRTeM & faT excavation method ST § o/ Sal 21

Wedging Method: ¥ method sedimantry rocks & @ Swam & @mn <l € 39
method %! hammer %! @&@d@ 21 Chisel (841) &l layers & = § ®H@1 W@ 2

Heating & Burning Method:3d method ¥ rocks & ST 3 S Sl 8 58 weem

thermal variation & R layers & &4 ¥ 3efT 81 Wil € 3R 98 method *ff sedimantry
rocks % case # STAN H o@1 Sl 2l

Blasting Method: 9 Method ¥ Igneous R meatamorphic rocks ¥ stone W
FE & T swEm o S 2

39 method H rocks & € hole T3 I3 & fS=h1 dia 208 40 mm & W& Bl € Gl STh!
depth TeTE 1.25 ¥ 2.5 % #eA Bl 2l

39 method § FHfafEd tools SHM T @R Id_2|

Jumper (i) Scrapping spoon

Priming Needle (iw) Datonaters” or Blasting Metarials
Tmpering Road
Jumper :Rocks ¥.stone & W< w& & U jumper ®1 ST a1 S 2|

29 hammer ! Fe™dhd rocks ®! 3 pentration FFa1 ST € difeh 3T Ter@d ¥ 2@
% 3T hole 59 ST

Scrapping spoon: Jumper @ g rocks ¥ S T hole ¥ stone # & gL 91 &l &
fiehrem & fofd scrapping spoon STaNT # Rt Sl 2|

Priming Needle: Rock ¥ s91@ T Hole % 3 % copper (Tia) i ©€ oM < Sl 2l
STt e 9 W i Blasting material 9% connect & % U STEN W W 1

Datonaters 1 Blasting Material : I 38 method ¥ faohle & & fau &M # @@ ™
foehle® material datonaters a1 blasting material ®gard 2l

Tempering Rod :Jumper & X 99 T hole # blasting material ! =81 W& ¥ &
et tempering rod SWIM § @rfl S € iR 7@ diad 1 o et 2

Tempering rod 1 dia T end W 15 mm @l ? 3R T end W 10 e < 2
Dressing of Stone:

R WM ¥ UK I & 9% proper shape 3R size ¥ @M %1 process dressing of
stone FEa 2l

TeoR il ©XH 8 fi%had 999 € (at the time of qurraing) WX %! rough dressing
#{ o+l wifewl F9iTw 39 999 %R ¥ quarry safe (moisture contant) Sufeera gidr 21
fSa® ®RU stone soft &ldl @ X TR IR ¥ dressing & ! 21

Stone %! rough dressing %% % i spalling hammer ST 4 @& S 2
Other Important point:
Granite ¥ mainly & #e@Y0 mineral quartz or felspar & 2l
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(ii)

(iii)

(iv)

(1)
(i1)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(%)
(x1)
(xii)
(xiii)
(xiv)

(xv)

Granite § Strength contributio mainly quratz & &R gl 2l
Important minerla which is found in igneous rocks

Ex. Augite, Chlorite, Felsphar, Quratz, Horn blanded, Mica, plagio clase, ser-
pentine etc.

Important mineral which is found in sedimantry rocks.
Ex. Calcite, megnesite, glauconite, dolemite, limonite gypsum, antydrate.

Use of Stone for different types of work:
Abutment & pier:- Granite

Damp proof course or roofing material : Slate
Ornamental or carving work :- Marble, sand stone
Retaining wall :- Quartzite

Paving work : Genisses

Manufactaring of cement:- Chalk

Manufactoring of Putly:- Chalk

Rough stone work :- Genisses, Laterite

Balast & Road matel :- Basalt & trap, granite, limestone quartzite
Roubble measonary:- Basalt & trap

Foundation work :- Basalt &trap

Flooring work :- Lime stone, marble, sand stone
Steps:- Granite, Lime"stone, sand stone

Facing work :- Granite, marble, sand_ stone
Kankar:- Manufacture of Hydraulic lime, lime stone




