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Abstract 
I n t r o p i c a l c l imate , l imes tone is f r e q u n e t l y exposed to r a i n w a t e r w h i c h w h e n 
absorbed b y l imestone f o r m s carbonic ac id . Th is f u r t h e r enhances process of 
d i s s o l u t i o n r e s u l t i n g i n change i n geomechanica l p r o p e r t i e s of l imes tone . W i t h 
v a r i o u s geological d iscont iut ies such as faul ts , f o l d s , jo in ts , w a t e r f l o w s t h r o u g h 
these cavities. The w e a t h e r i n g process a l o n g these cracks or cavit ies takes place at 
faster rate. I n this paper , t w o case studies are r e v i e w e d . Rock mass is classif ied 
based o n l i t h o l o g y , degree of hardness , degree of w e a t h e r i n g , % of cavit ies . Rock 
Q u a l i t y D e s i g n a t i o n ( R Q D ) % a n d n a t u r e of j o i n t s . I n another case s t u d y o n 
l imestone deposist f r o m T h a i l a n d is classif ied based o n Geolog ica l S t r e n g t h I n d e x 
(GSI) w h i c h enhances blast des ign . L i m e s t o n e depos i t at A r u w a k k a l u based o n r o c k 
s t ructure can be classif ied as (i) h e a v i l y cracked, f r e q u e n t w e a k jo in t s , w e a k l y 
cemented layers ( i i) T h i n , w e l l - c e m e n t e d layers w i t h t i g h t j o i n t s ( i i i ) Mass ive in tac t 
rock. This l imestone depos i t is also classif ied as b e d d i n g p lane d i p p i n g i n t o face, 
b e d d i n g p lane d i p p i n g i n t o cut a n d other cases. E x i s t i n g s y s t e m of r o c k mass 
classif icat ion at Sr i L a n k a is r e v i w e d w i t h case studies . T h u s f o r A r u w a k k a l u 
l imestone deposi t , rock mass can be classif ied based o n t y p e of r o c k s t ruc ture , 
B las tabi l i ty I n d e x (BI), R Q D % , degree of w e a t h e r i n g a n d degree of hardness . 
A v e r a g e p o w d e r factor of 0.15 k g / 1 can be corre la ted w i t h B I . 

K e ) a v o r d s : B las tab i l i ty I n d e x , Geologica l S t r e n g t h I n d e x , Kars t L i m e s t o n e , Rock 
Q u a l i t y D e s i g n a t i o n , Rock S t ructure 

1. Introduction 
Rock Mass Class i f i ca t ion is the sys tem 
d e v e l o p m e n t of p l a c i n g a rock mass 
i n t o g r o u p s or classes o n d e f i n e d 
re la t ionships a n d select ing a specific 
d e s c r i p t i o n (or n u m b e r ) to i t o n the 
basis of c o m p a r a b l e aggregate 
propert ies/character ist ics such tha t 
forecast o n the b e h a v i o r of the r o c k 
mass can be carr ied o u t [1] . I n r o c k 
e n g i n n e r i n g , three des ign strategies 

are f o l l o w e d n a m e l y e m p i r i c a l , 
ana ly t i ca l a n d n u m e r i c a l . Rock mass 
c lass i f icat ion is c o m m o n l y u s e d for 
p r e f e a s i b i l i t y , p re d e s i g n a n d f i n a l 
des ign . 
I n t r o p i c a l c l imate , r o c k w i l l have 
d i f f e r e n t degree of w e a t h e r i n g w h i c h 
w i l l h a v e v a r i e d mechanica l proper t ies 
a f f ec t ing d i rec t blast p e r f o r m a n c e . 
Rock p r o p e r t i e s are n o t contro l lab le 
parameters f o r b l a s t i n g w h i c h m a y n o t 
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be u n d e r s t o o d b y f i e l d personnel . 
Rock mass c lass i f icat ion sys tem helps 
f i e l d person for blast d e s i g n a n d 
p r e d i c t i n g blast per formance . . 
The objective of this s t u d y is 
r e v i e w i n g r o c k mass c lass i f icat ion of 
t r o p i c a l l y w e a t h e r e d r o c k a n d 
c o m p a r i n g w i t h other r o c k mass 
classi f icat ion systems i n t r o p i c a l 
r eg ion . 

Sr i L a n k a is s i tuated close to the 
equator a n d has t r o p i c a l m o n s o o n s : 
the northeast m o n s o o n (December to 
M a r c h ) , a n d the s o u t h w e s t m o n s o o n 
(June to October) . W e a t h e r i n g is 
p h y s i c a l a n d c h e m i c a l process of 
d i s i n t e g r a t i n g r o c k a n d m i n e r a l s . 
C a r b o n d i o x i d e i n the a ir is easily 
d i s so lved i n r a i n w a t e r r e s u l t i n g i n 
carbonic ac id w h i c h r a p i d l y reacts 
w i t h l imestone rock. There are v a r i o u s 
geological d iscontui tes such as jo in ts , 
faul ts , fo lds w h e r e r a i n w a t e r enters 
these discontui tes W e a t h e r i n g of 
l imestone d o occur b e l o w surface 
r e s u l t i n g i n karst , do l ines or s inkholes 
a n d cave f o r m a t i o n . D u r i n g 
w e a t h e r i n g process, gemechanica l 
propert ies of l imes tone r o c k change 
such as change i n p o r e g e o m e t r y 
w h i c h resul t i n l o w e r compress ive 
s t rength or weaker l imes tone 
f o r m a t i o n [2] . W i t h a b s o r b p t i o n of 
w ater , l imestone becomes weaker . A s 
per B r i t i s h s t a n d a r d , rocks are 
classif ied as fresh, s l i g h t l y w e a t h e r e d , 
m o d e r a t l e y w e a t h e r e d , h i g h l y 
w e a t h e r e d a n d c o m p l e t e l y w e a t h e r e d 
[3,4]. 

The challenge for any m i n i n g engineer 
i n h a r d rock m i n i n g is to o b t a i n 
o p t i m u m p o w d e r factor. The 
o p t i m u m p o w d e r can be d e f i n e d 
w h i c h results i n g o o d f r a g m e n t a t i o n as 
des ired, t h r o w , backbreak a n d 
m i n i m i z e e n v i r o n m e n t a l i m p a c t d u e 
to b l a s t i n g such as f l y r o c k , g r o u n d 
v i b r a t i o n , a i rover pressure. O p t i m u m 

p o w d e r factor also results i n o v e r a l l 
l o w e s t b l a s t i n g cost. B las tab i l i ty is the 
suscept ib i l i t y of the r o c k mass 
p r o p e r t y to the b l a s t i n g w h i c h is 
c losely re la ted to p o w d e r factor [5] . 

2, General Information 
This sect ion describes some of 
i m p o r t a n t t e r m i n o l o g y a n d geo logy of 
the l i m e s t o n e depos i t i n Sri L a n k a . 

2.1 Rock Quality Designation 
(RQD) 
I n o r d e r to q u a n t i f y the q u a l i t y of the 
rock f r o m d r i l l cores, the concept of 
the R Q D w a s d e v e l o p e d . R Q D is 
d e f i n e d as the percentage of intact core 
pieces l o n g e r t h a n 100 m m i n the to ta l 
l e n g t h of a core h a v i n g a core d iameter 
of 54.7 m m [6] . R Q D can be ca lculated 
f r o m core logs as w e l l as the f i e l d 
measurement . 

2.2 Geological Strength Index 
(GSI) 
The R M R sys tem or the Geomechanics 
Class i f i ca t ion w a s d e v e l o p e d b y 
B i e n i a w s k i d u r i n g 1972-1973 i n South 
A f r i c a to assess the s tab i l i ty a n d 
s u p p o r t r e q u i r e m e n t s of turmels [7] . 
The GSI w a s i n t r o d u c e d to faci l i tate 
the d e t e r m i n a t i o n of rock mass 
p r o p e r t i e s of b o t h h a r d a n d w e a k rock 
masses f o r use i n r o c k e n g i n e e r i n g [8] . 
GSI r e s u l t e d f r o m c o m b i n i n g 
observat ions of the r o c k mass 
c o n d i t i o n s w i t h the re la t ionships 
d e v e l o p e d f r o m the ex-perience 
g a i n e d u s i n g the R M R - s y s t e m [9] . The 
r e l a t i o n s h i p b e t w e e n r o c k mass 
s t r u c t u r e (condi t ions) a n d rock 
d i s c o n t i n u i t y " surface c o n d i t i o n s is 
used t o est imate a n average GSI va lue 
represented i n the f o r m of d iagona l 
c o n t o u r . I t is r e c o m m e n d e d to use a 
range of va lues of GSI i n preference to 
a s ingle v a l u e [10]. .This s i m p l e , fast 
a n d re l iable sys tem represents 
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n o n l i n e a r r e l a t i o n s h i p f o r w e a k r o c k 
mass, can be t u n e d to c o m p u t e r 
s i m u l a t i o n of rock s t r u c t u r e s [ l l ] a n d 
can p r o v i d e means to q u a n t i f y b o t h 
the s t r e n g t h a n d d e f o r m a t i o n p r o p 
erties of a r o c k mass. 

2.3 Blastability Index [BI] 
L i l l y d e v e l o p e d a b l a s t i n g i n d e x based 
o n rockmass d e s c r i p t i o n , j o i n t d e n s i t y 
& o r i e n t a t i o n , specific g r a v i t y a n d 
hardness [12]. This i n d e x can closely 
be re la ted w i t h p o w d e r factor . To use 
L i l l y ' s b las tab i l i ty index , i t is r e q u i r e d 
to establish a site specific r e l a t i o n s h i p 
b e t w e e n th i s B las tab i l i ty I n d e x a n d the 
P o w d e r Factor. Th is can be establ ished 
ei ther w i t h the h e l p of h i s t o r i c a l blast 
records or f r o m t r i a l blast results . L i l l y 
p r o p o s e d the f o l l o w i n g f o r m u l a -
BI = 0.5 X ( R M D + JPS + JPO + SGI + 
H ) 
W h e r e , B I = B las t ing I n d e x 
R M D (Rock Mass D e s c r i p t i o n ) = 10, 
f o r p o w d e r y / f r i a b l e rockmass 
= 20 , fo r b l o c k y rockmass 
= 50 , fo r t o t a l l y massive rockmass 
JPS (Joint P l a n Spacing) = 10 , f o r 
closely spac ing (<0.1 m ) 
= 20 , f o r i n t e r m e d i a t e (0.1 - 1.0 m ) 
= 5 0 , for w i d e l y spac ing (>1.0 m ) 
JPO (Joint Plane O r i e n t a t i o n ) = 10 , fo r 
h o r i z o n t a l 
= 2 0 , for d i p o u t of the face 
= 3 0 , f o r s t r ike n o r m a l to face 
= 4 0 , f o r d i p i n t o face 
SGI = Specific G r a v i t y In f luence ,= 25 x 
' specific g r a v i t y of rock ( t/m3) - 50 
H = Hardness i n M h o s scale (1 - 10). 
B las tabi l i ty i n d e x for each site has to 
be corre la ted w i t h p o w d e r factor a n d 
m a y increase or decrease w i t h respect 
to b las tab i l i ty i n d e x v a l u e . 

2.4 Porosity and Cavity 
I n l imestone d u e to d i s s o l u t i o n of 
water , pores are created. Poros i ty is 
the r a t i o of v o l u m e of v o i d s or space 

d i v i d e d b y t o t a l v o l u m e of rock. 
Poros i ty is a measure of h o w m u c h 
r o c k has o p e n space. 
Cavi t ies are created b y n e t w o r k of 
pores w h i c h m a y e x t e n d f r o m f e w 
cent imetres to c o u p l e of meters . C a v i t y 
m a y be v o i d or f i l l e d w i t h c lay. 

2.5 General Information and 
Geology of Limestone Deposit in 
Sri Lanka 
A r u w a k k a l u L i m e s t o n e is a p a r t of Sr i 

L a n k a ' s Jaffna l imes tone , w h i c h 
u n d e r l i e s the w h o l e of Jaffna 
Peninsula a n d extends s o u t h w a r d s 
m o s t l y a l o n g the w e s t coast. A s s h o w n 
i n F i g u r e 1 . L i m e s t o n e depos i t is of 
M i o c e n e age i n the s o u t h - w e s t e r n 
p a r t of the A r u w a k k a l u w h i c h is 
a p p r o x i m a t e l y 40 k m f r o m Puttalam 
Cement W o r k s . 

fAFFX.\ 

I I 

Figure 1 - Jaffna Limestone Deposi t 
[13] 

The l imes tone depos i t has o c c u r r e d i n 
M i o c e n e p e r i o d . Before m i l l i o n s years 
ago Sr i L a n k a a n d I n d i a w a s together 
a n d t h e n i t w a s s tar ted to d i v i d e . T h e n 
b i g l a g o o n w a s created b e t w e e n 
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Sri L a n k a a n d s o u t h e r n p a r t of I n d i a . 
I n that l a g o o n there w e r e large a m o u n t 
of coral reefs w h i c h c o n t a i n fossils. 
T h e n the l a g o o n d r i e d a n d corals w e r e 
also d r i e d . I t is be l i eved tha t K a l a O y a 
f l o w e d t h r o u g h this loca t ion . T h e n 
clay layers a n d sand layers w e r e 
depos i ted o n th i s d i e d l imestone . T h e n 
r e d ear th i n c l u d e d to the cavit ies 
w h i c h present i n l imestone . I t is 
be l ieved tha t r e d ear th is a n A e o l i a n 
deposi t w h i c h has come w i t h w i n d 
f r o m S o u t h I n d i a . Red e a r t h has v e r y 
f ine part icles . The depos i t consists 
w i t h 6 layers as s h o w n i n Table 1 . 

Table 1 - Layers i n A r u w a k k a l u 
Limestone Deposi t [14] 

Layer 
N u m b e r 

Descr ipt ion 

First Red ear th 
Second L o w grade l imes tone 
T h i r d Clay 
F o u t h L o w grade l imestone 
F i f t h H i g h grade l imestone 
S ix t h The base 

Figure 2 - A r u w a k k a l u l imestone 
deposit 's third layer (black arrow) 
[14] 

The r e d earth layer consist w i t h AI2O3, 
FezOs, a n d I l m e n i t e etc. The r e d e ar th 
has m i x e d w i t h second l imes tone layer 
t h r o u g h its pockets. D u e to tha t i t is 
cons idered as l o w grade l imestone . 
The last layer is the base. I t consist 
w i t h h igher grade l imestone . B u t the 

p r o b l e m is the m o i s t u r e content of tha t 
is h i g h d u e to increas ing of w a t e r 
l eve l . Because of i m p u r i t i e s , such as 
c lay, sand, organic remains , i r o n o x i d e 
a n d other mater ia ls , m a n y l imes tone 
e x h i b i t d i f f e r e n t colors , especial ly o n 
w e a t h e r e d surfaces [14]. 
L i m e s t o n e depos i t at A r u w a k k a l u can 
be classif ied based o n r o c k s t r u c t u r e as 
u n d e r [15]: 

(i) H e a v i l y cracked, f r e q u e n t 
w e a k jo in t s , w e a k l y cemented 
layers 

(i i) T h i n , w e l l - c e m e n t e d layers 
w i t h t i g h t j o i n t s 

( i i i ) M a s s i v e in tac t r o c k . 

Figure 3 - A r u w a k k a l u l imestone 
deposit 's sixth layer [14] 

This l i m e s t o n e depos i t is also 
c lassi f ied as b e d d i n g p lane d i p p i n g 
i n t o the face, b e d d i n g p lane d i p p i n g 
i n t o cut a n d other cases. 

3. Case Studies on Rock IVIass 
Classification 
This sect ion describes w h e r e l i m e s t o n e 
m i n e s are i n t r o p i c a l c l i m a t e a n d r o c k 
mass c lass i f icat ion is d o n e f o r the 
p u r p o s e of b l a s t i n g . 

3.1 Limestone Deposit at Thailand 
L i m e s t o n e m i n e is i n T h a i l a n d 
p r o d u c i n g 5 m i l l i o n tormes per 
a n n u m . L i m e s t o n e w a s p r e v i o u s l y 
classif ied as o v e r b u r d e n , l o w grade 
l imes tone , h i g h grade l imes tone a n d 
d o l o m a t i c l imes tone based o n results 
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of chemica l analysis d u r i n g 
e x p l o r a t i o n stage. The same w a s n o t 
suitable for the p u r p o s e of b las t ing . 
Geologica l s t u d y w a s u n d e r t a k e n a n d 
l imestone w a s classif ied as b l o c k y , 
v e r y b l o c k y , b l o c k y / s e a m y a n d 
d i s i n tegr a t e d [16, 17]. GSI values 
v a r i e d 40-70 (b locky) , 30-60 (vey 
b l o c k y ) , 20-50 (b locky/seamy) a n d 15-
45 (dis integrated) a n d average 
b las ta b i l i ty i n d e x values w e r e 
56(blocky) , 46 (very b l c k y ) , 

41 (b locky/seamy) , a n d 33 
(dis integrated) [18]. A t p r o d u c t i o n 
faces, l imestone is f resh, s l i g h t l y 
w e a t h e r d a n d m o d e r a t l e y w e a t h e r e d . 
I n d e v e l o p m e n t face, l imes tone is 
m o d e r a t e l y a n d h i g h l y w e a t h e r e d . 
This a p p r o a c h of r o c k mass 
classi f icat ion has i m p r o v e d blast 
f r a g m e n t a t i o n a n d enhanced 
p r o d u c t i v i t y of a m i n e [19]. F u r t h e r 
paramters f o r r o c k mass c lass i f icat ion 
for th is l imestone depos i t are R Q D % , 
degree of w e a t h e r i n g , degree of 
hardness, % cavit ies, b e d d i n g or 
f rac ture a t t i t u d e , b e d d i n g thickness . 

3.2 Limestone Deposit at 
Cambodia 
This l imestone depos i t is u n d e r 
d e v e l o p m e n t w h e r e e x p l o r a t i o n has 
been c o m p l e t e d . M i n e roads a n d 

p r o d u c t i o n faces are b e i n g d e v e l o p e d . 
L i m e s t o n e depos i t consist of h i l l s 
w h e r e at one of h i l l b o t t o m cave is also 
f o u n d . L i m e s t o n e depos i t i n C a m b o d i a 
consist of karst l imes tone . I n m o s t of 
the area, l imes tone is f resh, s l i g h t l y 
w e a t h e r e d a n d m o d e r a t e l y w e a t h e r d . 
L i m e s t o n e a r o u n d cavit ies is 
m o d e r a t e l y w e a t h e r e d a n d h i g h l y 
w e a t h e r e d . 99% of cavit ies i n kars t 
l i m e s t o n e are f o u n d w i t h argi l laceous 
l i m e s t o n e a n d u p p e r c h e r t y l imes tone . 
Based o n c a v i t y c lass i f icat ion, 74% 
d r i l l i n g area has average cavit ies of 
0.37% w h i c h is least. 9% of d r i l l i n g 
area has >20% of cavit ies or 2% of to ta l 
area w h i c h is h ighes t a n d concern for 
blast p e r f o r m a n c e f r o m f l y rock , 
f r a g m e n t a t i o n a n d back break p o i n t of 
v i e w . Rock mass is c lassi f ied based o n 
borehole logs a n d s h o w n i n Table 1 
h a v i n g R Q D % , degree of w e a t h e r i n g 
a n d degree of hardness as parameters . 
Table 2 i l lustrates % of c a v i t y i n 
borehole , b e d d i n g angle a n d f rac ture 
a t t i t u d e as parameters for 
c lass i f icat ion of r o c k mass Table 3 
s h o w s b e d d i n g thickness a n d j o i n t i n g 
a n d f rac ture spac ing as parameters f o r 
c lass i f icat ion of r o c k mass [20,21]. 

T a b l e 1 - Class i f i ca t ion of rock mass based on R Q D % , weather ing a n d M o h s scale 
of hardness [22] 

Class R Q D % 
Degree of 

w e a t h e r i n g 
Degree of hardness 

1 < 25% V e r y p o o r r o c k 
C o m p l e t e l y 
w e a t h e r d r o c k 

V e r y soft r o c k ; M o h s < l 

2 25-50% Poor r o c k 
H i g h l y w e a t h e r e d 
r o c k 

Soft rock ; M o h s 1 to 3 

3 50-75% Fair r o c k 
M o d e r a t e l y 
w e a t h e r e d r o c k 

M e d i u m h a r d rock ; 
M o h s 2.5 to 4.5 

4 75 -90% G o o d r o c k 
S l i g h t l y w e a t h e r e d 
r o c k 

H a r d rock ; M o h s 4.5 
to 6 

5 90-100% 
V e r y g o o d 
r o c k 

Fresh r o c k 
V e r y h a r d rock ; ( M o h s 
>6) 
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T a b l e 2 - Class i f i ca t ion of rock mass based on cavity , b e d d i n g angle and fracture 

Class 
% C a v i t y 

i n v i d u a l B H 
% T o t a l 
d r i l l i n g 

O v e r a l l 
c a v i t y area % 

B e d d i n g angle 
Fracture 
A t t i t u d e 

1 <3% 74 0.37 V e r y gent l r d i p 1 0 - 5 0 

2 3 to 6% 13 0.59 Gent le d i p 50- 2 0 ° 

3 6 t o l O % 0 0 M o d e r a t e d i p 200-450 

4 1 0 to 2 0 % 4 0 .64 Steep d i p 450-8OO 

5 > 2 0 % 9 2.07 V e r y steep d i p 800-900 

T a b l e 3 - Class i f ica t ion of rock mass based on b e d d i n g thickness , jo int ing and 

Class B e d d i n g Thickness J o i n t i n g a n d Fracture spac ing 

1 V e r y t h i c k l y b e d d e d >100 c m W i d e f rac ture spac ing >90 c m 

2 T h i c k l y b e d d e d 30-100 c m 
M o d e r a l y close 
f rac ture spac ing 

20-90 c m 

3 M e d i u m b e d d e d 10-30 c m Close facture spac ing 10-20 c m 

4 
T h i n l y b e d d e d 3-10 c m V e r y close f r a c t u r e 

spac ing 
5-10 c m 4 

V e r y t h i n l y b e d d e d 1-3 c m 
V e r y close f r a c t u r e 
spac ing 

5-10 c m 

5 
T h i c k l y l a m i n a t e d 0.3-1 c m E x t r e m e l y close 

f rac ture spac ing 
< 5 c m 5 

T h i n l y l a m i n a t e d 0.1-0.3 c m 
E x t r e m e l y close 
f rac ture spac ing 

< 5 c m 

This l imestone depos i t w a s u n d e r 
d e v e l o p m e n t . Rock mass c lassf ic iat ion 
sys tem h e l p e d , f i e l d p e r s o n n e l to 
k n o w areas h a v i n g m o r e cavit ies 
w h i c h is the m a t t e r of conceren of 
blast per formance . 

4. Discussion 
I n i t i a l l y r o c k mass c lass i f icat ion 
sys tem w a s d e v e l o p e d b y T e r z a g h i for 
tunne ls w i t h steel s u p p o r t [23]. 
F u r t h e r v a r i o u s r o c k mass 
c lass i f icat ion systems: N e w A u s t r a l i a n 
T u n n e l i n g M e t h o d ( N A T M ) , Rock 
Q u a l i t y D e s i g n a t i o n ( R Q D ) , Ricj 
S t r u t u r e R a t i n g (RSR), Rock Mass 
R a t i n g ( R M R ) , Rock Mass Q u a l i t y (Q) 
a n d S t rength B lock Size ( R M I ) w e r e 
d e v e l o p e d m a i n l y for t u r m e l l i n g 
w h e r e the objective is to s u p p o r t 
excavated area f r o m c o n s t r u c t i o n stage 
t i l l t u n n e l l i n g w o r k is c o m p l e t e d [23-
35]. R M R , Q a n d GSI are also u s e d for 
slopes, u n d e r g r o u n d excavat ion a n d 
f o u n d a t i o n w h e r e c o n s i d e r a t i o n of 
g r a v i t i o n a l forces is i m p o r t a n t . For 

f o u n d a t i o n , s t r u c t u r e above 
f o u n d a t i o n s h o u l d be able to 
w i t h s t a n d . I n a l l cases i n c l u d i n g 
b l a s t i n g , r o c k mass s t r e n g t h is 
i m p o r t a n t . H o w e v e r , i n case of 
b l a s t i n g , r o c k is t o be b r o k e n ins tead of 
s u p p o r t i n g other r o c k mass. Desirable 
f r a g m e n t a t i o n a n d m i n i m i z a t i o n of 
e n v i r o r m i e n t a l i m p a c t s are i m p o r t a n t . 
L i m e s t o n e d e p o s i t i n Sr i L a n k a is 
c o m p a r a b l e w i t h l imes tone deposits i n 
T h a i l a n d a n d C a m b o d i a . D u e to 
t r o p i c a l c l imate , degree of w e a t h e r i n g 
m a y v a r y . Degree of w e a t h e r i n g can 
be c o m p a r e d w i t h g l o b a l w e a t h i n g 
s t a n d a r d f o l l o w e d i n B r i t a i n . Based o n 
the f i e l d o b s e r v a t i o n , l imes tone i n Sr i 
L a n k a can be classi f ied i n t o three 
categories : m o d e r a t l e y w e a t h e r e d , 
h i g h l y w e a t h e r e d a n d c o m p l e t e l y 
w e a t h e r e d F u r t h e r paramteres 
cons idered f o r r o c k mass c lass i f icat ion 
at T h a i l a n d a n d C a m b o d i a can be 
cons idered f o r r o c k mass c lass i f icat ion 
at l i m e s t o n e depos i t at Sr i L a n k a . 
O n l y di f ference is tha t l imes tone 
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depos i t at Sr i L a n k a is w e a t h e r e d m o r e 
as c o m p a r e d to T h a i l a n d a n d 
C a m b o d i a . Paramneters re la ted to 
geological d i s c o n t i n u t i e s cons i s t i ng of 
j o i n t o r i e n t a t i o n , b e d d i n g o r i e n t a t i o n 
w i l l have less i m p a c t . I n l imes tone at 
Sr i L a n k a explosives energy w i l l be 
absorbed i n r o c k mass ins tead of 
f r a g m e n t i n g f u r t h e r . L i m e s t o n e 
depos i t at Sri L a n k a is also classif ied 
based o n s tructures a n d t h u s 
b las ta b i l i ty i n d e x a n d GSI w i l l be 
i m p o r t a n t parameters to be 
cons idered . 

5. Conclusions 
(1) A r u w a k k a l u L i m e s t o n e depos i t at 
Sr i L a n k a can be classif ied based o n 
degree of w e a t h e r i n g i n t o three m a i n 
categories m o d e r a t l e y w e a t h e r e d , 
h i g h l y w e a t h e r e d a n d c o m p l e t e l y 
w e a t h e r e d . 
(2) L imes tone depos i t at Sr i L a n k a is 
m o r e w e a t h e r e d as c o m p a r e d to 
l imestone deposits i n T h a i l a n d a n d 
C a m b o d i a . L i m e s t o n e depos i t i n Sr i 
L a n k a does n o t have cavit ies s i m i l a r to 
Kars t L i e m s t o n e of C a m b o d i a . I n 
l imestone of Sr i L a n k a , these cavit ies 
m i g h t have been f i l l e d w i t h c lay a n d 
hence e m p t y cavit ies are n o t v i s i b l e . 

(3) P o w d e r factor a n d B I needs to be 
corre la ted for each face based o n 
degree of w e a t h e r i n g . 
(4) E x p l o r a t i o n data of A r u w a k k a l u 
l imes tone depos i t needs t o be c r i t i c a l l y 
e x a m i n e d f o r i f c a v i t y are present a n d 
classify based o n b e d d i n g thickness 
a n d angle, j o i n t spac ing a n d 
o r i e n t a t i o n , f rac ture a t t i t u d e . 
(5) B o t t o m layer of l imes tone depos i t 
contains w a t e r w h i c h w i l l i m p a c t 
b las tab i l i ty of l imes tone . 
(6) T h u s f o r A r u w a k k a l u l i m e s t o n e 
deposi t , r o c k mass can be classif ied 
based o n t y p e of r o c k s t ruc ture , BL 
R Q D % , degree of w e a t h e r i n g a n d 
degree of hardness . A v e r a g e p o w d e r 

factor of 0.15 k g / T can be corre la ted 
w i t h B I . 
(7) R Q D , GSI , B I are also i m p o r t a n t 
parameters f o r rock mass c lass i f icat ion 
w h i c h are i d e n t i f i e d gaps. W i t h 
f u r t h e r co l l ec t ion of data, f i e l d 
o b s e r v a t i o n a n d r e c o r d i n g of blast 
p e r f o r m a n c e w i l l enable f o r 
s t r e n g h t h e n i n g of r o c k mass 
c lass i f icat ion system. K n o w l e d g e of 
r o c k mass c lass i f icat ion w i l l enhance 
blast d e s i g n a n d o b t a i n better b l a s t i n g 
results . 

(8) A f t e r adequate data of A r u w a k k a l u 
l imes tone depos i t is col lected o n 
v a r i o u s r o c k mass propert ies -degree of 
w e a t h e r i n g , R Q D % a n d GSI c o m p a r e d 
w i t h p o w d e r factor a n d B I , r o c k mass 
c lass i f icat ion s y s t e m can be f u r t h e r 
s t r e n g h t h e n e d . 
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