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Abstract 
A s p h a l t is m a d e b y m i x i n g aggregates, f i l l e r a n d b i n d e r mater ia ls together 
according to p r e - d e t e r m i n e d rat ios . O u t of the t o t a l asphal t w e i g h t , 94% to 95% 
consists of aggregate. I t is n o t s u r p r i s i n g tha t the p e r f o r m a n c e of asphal t concrete 
m i x t u r e s is i n f l u e n c e d b y the proper t ies of the i r aggregate b lends , such as g r a d a t i o n , 
shape ( a n g u l a r i t y a n d e longat ion) , t ex ture (roughness) a n d m i n e r a l o g y . I n asphal t 
concrete, n u m e r o u s s tudies have re la ted g r a d a t i o n , shape, a n d texture of the 
aggregate to d u r a b i l i t y , w o r k a b i l i t y , shear resistance, tensile s t rength , stiffness, 
fa t igue response, r u t t i n g suscept ib i l i ty , a n d o p t i m u m b i n d e r content of the 
m i x t u r e s . H o w e v e r , a f e w has descr ibed a b o u t the i n f l u e n c e of m i n e r a l o g y o n 
characteristics of asphalt . Th is research has been c a r r i e d o n to m a k e a n e f for t to f i l l 
that gap b e t w e e n the aggregate m i n e r a l o g i c a l p r o p e r t i e s a n d the characteristics of 
asphalt concrete. U n d e r the research, a n u m b e r of representat ive aggregate samples 
w e r e col lected f r o m d i f f e r e n t q u a r r y sites w h i c h are c u r r e n t l y used i n the process of 
m a n u f a c t u r i n g asphal t a l l over the c o u n t r y . The samples w e r e subjected to a series 
of tests i n order to d e t e r m i n e b o t h p h y s i c a l a n d m i n e r a l o g i c a l p r o p e r t i e s . M a r s h a l l 
s tab i l i ty a n d f l o w va lues of the asphal t m i x t u r e s w e r e d e t e r m i n e d t o assess the 
propert ies of asphal t m a d e u s i n g the col lected aggregates. F i n a l l y , u s i n g test results , 
an analysis w a s c o n d u c t e d f o l l o w e d b y the conclus ions m a d e u s i n g the test results , 
a set of r e c o m m e n d a t i o n s w e r e p r o p o s e d . 

K e y w o r d s : Aggregate m i n e r a l o g i c a l p r o p e r t i e s . A g g r e g a t e p h y s i c a l p r o p e r t i e s . 
A s p h a l t concrete 

1. Introduction 
A f t e r the i n t e r n a l c i v i l conf l ic ts lasted 
near ly 30 years, h u g e d e v e l o p m e n t 
p r o g r a m s w e r e c o m m e n c e d a l l over 
the c o u n t r y w i t h a safe e n v i r o n m e n t 
for the investors . S i m u l t a n e o u s l y , m o s t 
of the a b a n d o n e d areas d u e to the 
confl ic ts w e r e resett led. T o fac i l i ta te a l l 
the d e v e l o p m e n t a n d reset t lement 
p r o g r a m s , there is a h u g e r e q u i r e m e n t 

of p r o v i d i n g p r o p e r access to those 
areas. T o f u l f i l the r e q u i r e m e n t , a 
n u m b e r of roads a n d h i g h w a y projects 
have been started w i t h m o s t of t h e m 
s t i l l i n progress . A s a resul t , there is a 
g r o w i n g d e m a n d f o r c o n s t r u c t i o n 
mater ia ls . 

I n f o r m a t i o n indicates t h a t n e w 
h i g h w a y s of l e n g t h 12,379km, a n d 
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expressway l e n g t h of 169 k m , a n d 
m a n y m o r e to come i n the f u t u r e . A n d 
most i m p o r t a n t l y , a l m o s t a l l these are 
asphalt p a v e d roads. O t h e r t h a n that , 
Sri L a n k a has one of the densest r o a d 
n e t w o r k s i n A s i a [1] . 

D u e to the above reasons, i t is v e r y 
i m p o r t a n t to f i n d o u t best w a y s of 
enhanc ing the q u a l i t y a n d d u r a b i l i t y 
of asphalt concrete roads. To achieve 
the m a x i m u m s t r e n g t h a n d d u r a b i l i t y 
of roads, q u a l i t y c o n t r o l of 
cons t ruc t ion m a t e r i a l a n d the 
m a n u f a c t u r i n g process is v e r y m u c h 
i m p o r t a n t a n d i t is a m a jor c u r r e n t 
concern i n the i n d u s t r y . 

P r i m a r i l y , asphalt concrete is a m i x of 
b i t u m e n a n d a b l e n d of dens i ty g r a d e d 
aggregates. M i x p r o p o r t i o n s of the 
asphalt concrete are d e t e r m i n e d after a 
process of m i x des ign to achieve the 
desired s t rength a n d d u r a b i l i t y against 
expected traf f ic a n d adverse c l i m at i c 
condi t ions b y u s i n g avai lable 
aggregates [2] . 

Aggregates m u s t be t o u g h a n d 
abras ion resistant to p r e v e n t c r u s h i n g , 
d eg radat ion , a n d d i s i n t e g r a t i o n effects 
w h e n s t o c k p i l e d , f e d t h r o u g h a n 
asphalt p l a n t , p laced w i t h a paver , 
compacted w i t h ro l lers a n d subjected 
to t raf f ic loadings . These p r o p e r t i e s are 
especially c r i t i ca l for o p e n - or gap-
g r a d e d asphalt concrete m i x t u r e s 
(such as o p e n - g r a d e d f r i c t i o n courses 
a n d stone m a t r i x asphalt) w h i c h d o 
not benef i t f r o m the c u s h i o n i n g effect 
of the f ine aggregate a n d w h e r e coarse 
particles are subjected to h i g h contact 
stresses. Aggregates l a c k i n g adequate 
phys ica l proper t ies m a y cause 
cons t ruc t ion a n d p e r f o r m a n c e 
p r o b l e m s . Aggregate m i n e r a l a n d 
phys ica l c o m p o s i t i o n , exposure 
h i s t o r y of w e a t h e r i n g cause s t r i p p i n g . 

c r e e p i n g l i k e asphal t p r o b l e m s . 
V a r i a t i o n s i n t e m p e r a t u r e , f reeze -
t h a w cycles, a n d w e t t i n g - d r y i n g 
cycles increase the s t r i p p i n g p o t e n t i a l 
a n d the n a t u r e of w a t e r to w h i c h the 
m i x is exposed (salt content , p H ) 
affects s t r i p p i n g . 

Figure 1 - S a m p l i n g locations 

A s p h a l t p a v e m e n t f a i l u r e is a 
c o m p l i c a t e d p h e n o m e n o n . I t is a resul t 
of c u m u l a t i v e d a m a g e i n d i f f e r e n t 
p a v e m e n t layers . The p r o p e r t i e s of 
aggregates used i n asphal t concretes 
are v e r y i m p o r t a n t to the p e r f o r m a n c e 
of the p a v e m e n t s f o r w h i c h the asphal t 
concretes are used. O f t e n , p a v e m e n t 
distress such as s t r i p p i n g a n d r u t t i n g 
can be t raced d i r e c t l y to the aggregates 
used . Proper aggregate select ion is 
necessary f o r a t t a i n i n g des i red 
p e r f o r m a n c e . M a n y tests have been 
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d e v e l o p e d e m p i r i c a l l y to assess the 
re la t ionsh ip b e t w e e n aggregate 
proper t ies a n d asphal t q u a l i t y w i t h o u t 
i n d i c a t i n g a s t r o n g r e l a t i o n s h i p w i t h 
the f i n a l p r o d u c t . 

The objective of th is research is to 
evaluate the p h y s i c a l a n d 
m i n e r a l o g i c a l p r o p e r t i e s of aggregates 
for the asphal t concrete q u a l i t y a n d 
deve lop a n i n d e x f o r i d e a l aggregate 
selection for d i f f e r e n t purposes . U n d e r 
the research p l a n , a n u m b e r of 
representat ive aggregate samples w e r e 
collected w h i c h are c u r r e n t l y used i n 
the process of m a n u f a c t u r i n g asphal t 
i n a l l over the c o u n t r y . 

The samples w e r e subjected to a series 
of tests i n o r d e r to d e t e r m i n e b o t h 
phys ica l a n d m i n e r a l o g i c a l p r o p e r t i e s 
of aggregates f o l l o w e d b y several 
m o r e tests to assess the p r o p e r t i e s of 
asphalt m a d e u s i n g col lected 
aggregates. The data gathered f r o m 
re lavent l i t e ra t u re , a s i m i l a r research 
c o n d u c t e d i n the p r e v i o u s year i n the 
same d e p a r t m e n t , a n d the results of 
the above tests c o n d u c t e d u n d e r th is 
s t u d y w e r e used for the analysis . 

2. Methodology 
The research m e t h o d o l o g y consisted 
of p r e l i m i n a r y data analysis , f i e l d data 
g a t h e r i n g a n d analysis , sample 
col lect ion, tes t ing , resu l t analysis a n d 
the i n t e r p r e t a t i o n of the r e l a t i o n s h i p 
b e tween the q u a l i t y of aggregates a n d 
the d u r a b i l i t y of the asphal t concrete 
w i t h r e c o m m e n d a t i o n s for the 
selection of sui table source rocks . 

2.1 Preliminary Data Analysis 
P r e l i m i n a r y data g a t h e r i n g a n d 
analysis w e r e c o n d u c t e d p r i o r to the 
f i e l d v i s i t s , sample co l l e c t io n a n d 
test ing , s tudies w e r e c o n d u c t e d o n 
avai lable research r e la t e d to asphal t 
p r o d u c t i o n , asphalt p a v i n g , d e s i g n 
considerat ions , proper t ies of 
aggregates affect i n b o n d i n g b e t w e e n 
asphal t a n d aggregates, asphal t 
aggregates interact ions i n the asphal t 
p a v e m e n t , t e s t ing of asphal t fo r its 
d u r a b i l i t y assessment a n d tes t ing of 
aggregates to assess its proper t ies . T he 
k n o w l e d g e gap i n the local i n d u s t r y to 
i d e n t i f y m o s t sui table source rocks f o r 
asphal t cement m a n u f a c t u r e w a s 
e v a l u a t e d . 

2.2 Field Visit and Sample 
Collection 
This stage of the s t u d y w a s i n i t i a t e d 
w i t h the co l l e c t io n of q u a r r y data f r o m 
Geolog ica l S u r v e y & M i n e s Bureau , 
Sr i L a n k a (GSMB) i n C e n t r a l , U v a a n d 
Eastern P r o v i n c e of the c o u n t r y . The 
f i e l d v i s i t w a s o r g a n i z e d to collect 
samples f r o m the H i g h l a n d C o m p l e x 
a n d the V i j a y a n C o m p l e x of Sr i L a n k a . 
D u r i n g the f i e l d v i s i t , aggregate 
samples of three sizes ( ch ip , Vi " a n d 
% " ) w e r e col lected f r o m each l o c a t i o n . 
The detai ls of a l l samples i n each 
l o c a t i o n are g i v e n i n Table 1 . 

ISB-RMB ZO±S 
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T a b l e 1 - Descr ipt ion of s a m p l i n g 
locations 

GPS 
Coordinates 

c o •jn 
s 
o 

•a 
a 
5b c 
-J 

cu 
T3 
P 

03 

1 
Boulder M i x (Pvt.) 
L t d . , Meepe 

6.859° 80.486° 

2 
Senok M i n i n g (Pvt.) 
L t d . , 

7.283° 80.088° 

3 
Kotadeniyawa 
Sothem Group., 
Hambanthota 

6.316° 81.054° 

4 
CECB asphalt plant, 
Mahiyan gana 

7.257° 81.045° 

5 
C M L , Hambanthota 
metal quarry 

6.151° 81.111° 

6 
Darme metal crusher, 
Yudaganawa 

6.779° 81.222° 

7 
K.D.A. Weerasinghe, 
Kahatapitiya 

6.212° 80.136° 

8 
Crusher plant, 
Moragahakanda 
project 

7.700° 
80.7698 

9 
Maga Neguma metal 
quarry, Kekirawa 

8.154° 
80.0675 

10 Punawa metal quarry 8.607° 80.446° 

11 Access, Vauniyawa 
metal quarry 

8.766° 80.552° 

12 Oththappuwa metal 
quarry 8.253° 80.267° 

13 
Dammika metal 
crusher, Saliyawewa 

8.09° 80.039° 

14 Aladeniya 7.329° 80.58° 

15 Alawathugoda 7.433° 80.989° 

16 
Bandara metal 
crusher Bathalayaya 

7.189° 81.166° 

17 Friyadarshani metal 
crusher,Bibila 

7.105° 81.491° 

18 Pothuvil 7.008° 81.851° 

19 
M C L metal crusher 
,Damana 

7.184° 81.676° 

20 
Mackstone metal 
crusher,Thanamalwila 

6.422° 81.015° 
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2.3 Testing 
Physical , chemica l a n d t h i n sect ion 
analyses w e r e c o n d u c t e d i n o r d e r to 
q u a n t i t a t i v e l y analyse the c o m p o s i t i o n 
a n d the q u a l i t y of the aggregate 
samples col lected. Later , asphalt tests 
w e r e c a r r i e d o u t i n o r d e r to assess the 
q u a l i t y of asphal t concrete p r o d u c e d 
u s i n g col lected aggregates. 

2.3.1 Physical Tests 
B u l k Specific G r a v i t y , U n i a x i a l 
C o m p r e s s i v e S t r e n g t h ( A S T M D7012 -
14), A I V (IS: 2386 - P A R T IV-1963) a n d 
L A A V ( A S T M C131), W a t e r 
A b s o r p t i o n ( A S T M C127- 15) tests 
w e r e c a r r i e d o u t i n o r d e r to evaluate 
the p h y s i c a l p r o p e r t i e s of aggregates. 

2.3.2 Mineralogical Properties 
Silica content b y d i g e s t i o n w i t h H F 
ac id ( A S T M C1567 - 13), w i t h samples 
subjected to t h i n sect ion analysis 
( A S T M C856-95), the m i n e r a l o g i c a l 
content w a s m i c r o s c o p i c a l l y observed. 

2.3.3 Asphalt Tests 
F o l l o w i n g characteristics are 
d e t e r m i n e d to assess the p e r f o r m a n c e 
of des igne d b i t u m i n o u s mixes , 
• B i n d e r content a n d g r a d a t i o n of 

aggregates 

• F l e x i b i l i t y a n d s t r e n g t h of the 

b i t u m i n o u s m i x t u r e 

• D e n s i t y 
M a r s h a l l test is a v e r y c o m m o n test 
m e t h o d i n Sr i L a n k a to assess these 
proper t ies . I t w a s c a r r i e d o u t i n o r d e r 
to d e t e r m i n e the b u l k dens i ty , s t a b i l i t y 
a n d f l o w va lues of M a r s h a l l asphal t 
specimens. . 
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3. Results and Discussion 

3.1 Results 

3.1.1 Results of Physical Tests 
The results o b t a i n e d f r o m each 
p h y s i c a l test ( b u l k specific g r a v i t y test. 
U n i a x i a l Compress ive S t r e n g t h test. 
A g grega te I m p a c t V a l u e test, Los 
Angeles A b r a s i o n V a l u e test, a n d 
A g grega te Soundness test) are 
tabula ted b e l o w . Samples f r o m 
l o c a t i o n n u m b e r s 14-20 w e r e col lected 
a n d tested th i s t i m e . 

T a b l e 2 - S u m m a r y of p h y s i c a l test 
results 

L o c a t i o n 
n u m b e r 

A I V 
% 

L A A V 
% 

U C S 
(MPa) 

1 16.16 38.76 N A 

2 13.87 34.57 N A 

3 16.33 38.72 82.96 

4 24.01 47.90 38.21 

5 13.62 26.50 102.61 

6 26.85 60.45 27.29 

7 22.69 32.01 76.41 

8 28.03 60.87 30.57 

9 15.33 38.48 42.59 

10 15.37 38.08 31.66 

11 10.38 42.15 31.66 

12 16.64 44.67 44.76 

13 42.22 32.71 27.29 

21.074 58.222 33.84 

r ^ 

27.179 45.34 24.02 

r ^ 

20.957 48.645 46.94 

r ^ 
17.458 31.54 73.61 

r ^ 
16.598 32.52 49.12 

r ^ 22.802 38.26 65.65 

•HUM i'^-236 25.47 35.81 

3.1.2 R e s u l t s of C h e m i c a l A n a l y s i s 

3.1.2.1 Resul ts of the S i l i c a Test 

T a b l e 3 - S u m m a r y of s i l i ca test 
results 

Location number Si02 % 
(Chemical test) 

1 30.49 
2 20.92 
3 22.38 
4 5.56 
5 22.2 
6 16.78 
7 29.68 
8 15.99 
9 70.53 
10 71.45 
11 63.18 
12 62.02 
13 74.4 

m 14 57.55 
15 56.49 

m 16 59.54 

k 17 
67.71 
67.61 

19 68.45 
67.06 

3.1.2.2 Resul ts of T h i n Section 
A n a l y s i s 
T h i n sect ion analysis w a s p e r f o r m e d 
to i d e n t i f y the m i n e r a l content . 

T a b l e 4 - S u m m a r y of t h i n section 

o a; 

2 $ O 

S5 

I 

ft 
o 
B 

4-* 

C 

o 

OJ 
T 3 

c 

1 
1 £ 

03 

ss 
c o 

N 

14 -56 20 15 0 9 0 0 
15 52 21 12 0 9 6 0 
16 58 9 11 3 0 10 9 
17 57 14 24 0 0 5 0 
18 59 19 22 0 0 0 0 
19 61 14 19 0 0 6 0 
20 60 18 20 0 2 0 0 
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3.1.2.3 Resul ts of the A s p h a l t T e s t 

T a b l e 5 - S u m m a r y of the asphalt test 
results 

Location Stability Flow value 
number (kN) (mm) 
1 24.8 11.2 
2 20.66 9.6 
3 19.72 12.4 
4 22.59 11.6 
5 20.67 8.4 
6 21.73 11 
7 24.52 8.8 
8 26.17 10 
9 27.22 10.7 
10 21.41 10.5 
11 24.14 11.1 
12 25.22 11.3 
13 30.56 8.9 

19.21 11.2 
15 16.25 9.52 
16 18.62 8.88 
17 16.34 11.12 
18 16.25 11.12 

^ ^ ^ ^ ^ 14.63 9.4 

• • B 16.45 11.76 

3.2 Discussion 

3.2.1 Analysis of Thin Sections 
The t h i n sect ion analysis w a s to 
i d e n t i f y the m i n e r a l o g y i n each r o c k 
sample a n d the i n f l u e n c e of each 
m i n e r a l to the p h y s i c a l p r o p e r t i e s of 
the rock , a n d the characteristics of 
asphalt w a s d e t e r m i n e d . F r o m the t h i n 
sect ion analysis , f o l l o w i n g i n f o r m a t i o n 
can be h i g h l i g h t e d . 

A s i n F i g u r e 2, the r e l a t i o n s h i p w i t h 
the UCS v a l u e a n d the q u a r t z 
percentage of aggregates can be 
expressed as y = 3.2266x -138.78. 
Pearson c o r r e l a t i o n coeff ic ient (r) of 
U C S vs Q u a r t z content is 0.544 a n d the 
P v a l u e is 0.207. Q u a r t z percentage has 
a m o d e r a t e r e l a t i o n s h i p w i t h U C S 
v a l u e . The r e l a t i o n s h i p w i t h A I V a n d 
the q u a r t z percentage of aggregates 
can be expressed as y = -0.9136x+ 
72.641. Pearson c o r r e l a t i o n of A I V vs 
Q u a r t z is -0.631 a n d the P v a l u e is 
0.129. I t is a m o d e r a t e negat ive 

r e l a t i o n s h i p . L A A V a n d q u a r t z 
percentage r e l a t i o n s h i p can be 
expressed as y = 3.2266x-138.76. 
Pearson c o r r e l a t i o n of L A A V vs 
Q u a r t z is -0.498 a n d the P v a l u e is 
0.255, a g a i n a m o d e r a t e r e l a t i o n s h i p 
G e n e r a l l y , L A A V s h o u l d be b e l o w 40 
t o a l l o w the use o n the surface course 
i n r o a d cons t ruc t ions . 

F i g u r e 3 s h o w s tha t the r e l a t i o n s h i p 
w i t h U C S v a l u e a n d Feldspar 
percentage can be expressed as 
y = -2.4944X +87.977. T he R v a l u e of 
U C S vs Fe ldspar c u r v e is -0.601 a n d 
The P v a l u e is 0.153. Feldspar 
percentage has a s t r o n g negat ive 
r e l a t i o n s h i p w i t h U C S v a l u e . The 
r e l a t i o n s h i p w i t h A I V a n d fe ldspar 
percentage of aggregates can be 
expressed as y = 0.1012x+18.38. 
Pearson c o r r e l a t i o n coeff ic ient of A I V 
vs Q u a r t z c u r v e is 0.100 a n d the P 
v a l u e is 0.831. I t is a v e r y w e a k 
p o s i t i v e r e l a t i o n s h i p . L A A V a n d 
q u a r t z percentage of aggregates 
r e l a t i o n s h i p can be expressed as 
y = 3.2266X-138.76. T he R v a l u e of 
L A A V vs Q u a r t z is 0.027 a n d the P 
v a l u e is 0.954. A g a i n th is is a v e r y 
w e a k r e l a t i o n s h i p . The calcareous 
n a t u r e of the aggregates w e a k e n s the 
b o n d s a c t i n g as a f i l l e r m a t e r i a l i n 
aggregates. T he m e t a m o r p h i c n a t u r e 
o f granites reduces w i t h increas ing 
fe ldspar content . Therefore , 
compress ive s t r e n g t h of rocks reduces 
w i t h f e ldspar content . 

A c c o r d i n g to F i g u r e 4, the r e l a t i o n s h i p 
w i t h U C S v a l u e a n d b i o t i t e percentage 
can be expressed as y = 0.549x+37.43. 
Pearson c o r r e l a t i o n coef f ic ient of U C S 
vs B iot i te is 0.644 a n d the P v a l u e is 
0.119. B io t i te percentage has a s t r o n g 
r e l a t i o n s h i p w i t h U C S v a l u e . T he 
r e l a t i o n s h i p w i t h A I V a n d b i o t i t e 
percentage of aggregates can be 
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expressed as y=-0.1274x+22.263. 
Pearson c o r r e l a t i o n coeff ic ient of A I V 
vs Biot i te c u r v e is -0.696 a n d the P 
v a l u e is 0.082. I t is a s t r o n g negat ive 
r e l a t i o n s h i p . The r e l a t i o n s h i p w i t h 
L A A V a n d Biot i te percentage of 
aggregates can be expressed as 
y = 1.3582x+63.673. Pearson c o r r e l a t i o n 
coeff ic ient of L A A V vs B iot i te c u r v e is 
-0.759 a n d the P v a l u e is 0.048. I t is a 
s t r o n g r e l a t i o n s h i p . Increas ing B iot i te 
content has a s t r o n g r e l a t i o n s h i p of 
aggregate q u a l i t y . 

A s i n the F i g u r e 5, U C S v a l u e a n d 
M u s c o v i t e percentage can be 
expressed as y = 0.6823x+43.976. 
Pearson c o r r e l a t i o n coeff ic ient of U C S 
vs M u s c o v i t e is 0.254 a n d the P v a l u e 
is 0.582. M u s c o v i t e percentage seems 
to have a w e a k r e l a t i o n s h i p w i t h U C S 
v a l u e . The r e l a t i o n s h i p w i t h A I V a n d 
M u s c o v i t e percentage of aggregates 
can be expressed as y = 0.3804x+18.359. 
The R v a l u e of A I V vs M u s c o v i t e is 
0.543 a n d the P v a l u e is 0.208. I t seems 
m o d e r a t e p o s i t i v e r e l a t i o n s h i p . The 
r e l a t i o n s h i p w i t h L A A V a n d 

M u s c o v i t e percentage of aggregates 
can be expressed as y = 0.6443x+37.148. 
Pearson c o r r e l a t i o n coeff ic ient of c u r v e 
is 0.245 a n d the P v a l u e is 0. 597. I t 
seems to be a w e a k r e l a t i o n s h i p . 
M u s c o v i t e seems to have a s ign i f i c ant 
effect o n A I V of aggregates. 
A c c o r d i n g t o F i g u r e 4 a n d 6, the test 
results w e r e i m a b l e to s h o w a 
s ign i f i c ant i rr f luence f r o m tracer 
e lements such as G a r n e t a n d 
H o r n b l e n d e , since the n u m b e r of 
samples w a s v e r y s m a l l . 

3.2.2 Analysis of Silica Test 
Results 
W h e n r e f e r r i n g t o F i g u r e 8, the 
r e l a t i o n s h i p w i t h U C S v a l u e a n d SiOz 
percentage o b t a i n e d b y chemica l 
tes t ing can be expressed as 
y=-0.2385x+59.964. Pearson c o r r e l a t i o n 
coeff ic ient of U C S vs Si02 percentage is 
-0.247 a n d the P v a l u e is 0.065. Q u a r t z 
percentage has a w e a k r e l a t i o n s h i p 
w i t h U C S v a l u e . The r e l a t i o n s h i p w i t h 
A I V a n d the q u a r t z percentage of 
aggregates can be expressed as 
y = -0.01x+ 20.564 Pearson c o r r e l a t i o n 
of A I V vs Q u a r t z is -0.03 a n d The P 
v a l u e is 0.107. I t is a v e r y w e a k 
negat ive r e l a t i o n s h i p . 

• AlVvsCiBrtz • lAAVvsQuartz A UCSvsQuartz% 
— U n e a r ( A r V v s Quart!) Unear (LAAVvsQuartz) Unear (UCS vs Quartz%) 

SO 52 S4 S6 S8 60 62 
Quartz 

Figure 2 - V a r i a t i o n of p h y s i c a l test results a n d quartz percentage 
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Fiffure 3 - Correlat ion between o h v s i c a l test results a n d Feldsoar content 
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Fieure 4 - Correlat ion between o h v s i c a l test results a n d Biotite oercentae 

76 
•s 
g 68 
Art 

I 52 

5 . 4 4 

36 

28 

20 

12 
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Fieure 5 - Correlation between ohvsica l test results and G a r n e t oercentaee 
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• A I V v s H o r n b t e n d % • LAAV vs H o m b l e n d % A. UCS vs Homblend % 

Unear (AIV vs H o m b l e n d % ) Unear (LAAV vs Homblend % ) Linear (UCS vs H o m b l e n d % ) 
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0 1 2 3 4 5 6 7 8 9 
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Fiffure 6 - Correlat ion between o h v s i c a l test results an d H o r n b l e n d e 
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Figure 7 - Correlat ion between p h y s i c a l test results a n d Muscovi te percentage 
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Figure 8 - Correlat ion between A I V , L A A V a n d S i l i c a content of aggregates 
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Figure 9 - Correlat ion between Stabili ty a n d S i 0 2 percentage 
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F ieure 10 - Correlat ion between F l o w value a n d S i 0 2 oercentaee 
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Figure 11 - Correlat ion between F l o w value Stabil i ty a n d Feldspar content 
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Figure 12 - Correlat ion between F l o w value . Stabil i ty a n d Biotite 

The r e l a t i o n s h i p w i t h L A A V a n d the 
q u a r t z percentage of aggregates can be 
expressed as y = 3.2266x-138.76. 
Pearson c o r r e l a t i o n of L A A V vs 
Q u a r t z is -0.325 a n d the P v a l u e is 
0.018. I t is a W e a k r e l a t i o n s h i p . 

3.2.3 Analysis of Asphalt Test 
Results 
Figure 9 a n d 10 shows tha t h i g h sil ica 
content results i n r e l a t i v e l y h i g h e r 
s tabi l i ty a n d l o w f l o w values . Th is 
indicates that the presence of h i g h 
silica content i n the cons t i tuent 
aggregates w i l l increase the s t r e n g t h 
a n d l o w e r f l e x i b i l i t y of asphal t 
pavements . 

A c c o r d i n g to F i g u r e 11 , Feldspar 
content seems to have n o s ign i f i cant 
re la t ionsh ip w i t h the s tab i l i ty of 
M a r s h a l l Specimens. 
y = -0.0274X+ 17.271 gives the 
r e l a t i o n s h i p b e t w e e n 2 parameters . 
B u t there is a l inear r e l a t i o n s h i p w i t h 
f l o w va lue . 

A s F i g u r e 12 shows, b i o t i t e content has 
a s m a l l negat ive r e l a t i o n s h i p w i t h 
s tab i l i ty of M a r s h a l l Specimens, 
y = 0.1632X+19.689 gives the 

r e l a t i o n s h i p of B iot i te a n d s tab i l i ty . 
B u t there is a m o d e r a t e l inear 
r e l a t i o n s h i p w i t h f l o w 
v a l u e . R2 v a l u e of e q u a t i o n is 0.45. 

Therefore , m o r e samples are r e q u i r e d 
to c o n c l u d e the Signif icance of B iot i te 
a n d Feldspar content t o the asphal t 
q u a l i t y . 

4. Conclusions 
A s f o r the f i n d i n g s of th i s research, the 
f o l l o w i n g conc lus ions can be m a d e . 
• Q u a r t z a n d Biot i te content of 

aggregates has a s ign i f i cant effect 
o n A I V , L A A V & U C S values . 
H i g h e r the q u a r t z a n d Biot i te 
content better is the r o c k q u a l i t y 

• Aggregates w i t h h i g h e r 
h o r n b l e n d e a n d M u s c o v i t e 
contents h a v e p o o r A I V , L A A V &C 
U C S values . 

• G a r n e t s h o w s n o effect o n L A A V , 
A I V & U C S values 

• Quartz- a n d Biot i te content has a 
s ign i f i cant effect f o r s t a b i l i t y a n d 
f l o w values of M a r s h a l l 
specimens. 

• Trace elements l i k e H o r n b l e n d e 
a n d M u s c o v i t e h a v e a s l ight effect 
i n s t a b i l i t y r e d u c t i o n . 
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5. Recommendations 
• A s Q u a r t z , Feldspar a n d Biot i te 

content p l a y s a ma jor ro le i n 

aggregate p h y s i c a l proper t i es , 

quarr ies s h o u l d d i s p l a y the 

proper t ies of s u p p l y i n g 

aggregates a n d r e c o n u n e n d e d 

values. 

• Local c o n s t r u c t i o n i n d u s t r y uses 

A I V a n d L A A V o n l y f o r 

aggregate selection. G S M B s h o u l d 

enforce r e g u l a t i o n s t o assess the 

m i n e r a l o g y of rocks w h e n i s s u i n g 

licenses f o r m i n i n g since m i n e r a l 

content has a s ign i f i cant effect o n 

aggregate q u a l i t y 

• A s trace e lement analysis w a s 
done w i t h m i n i m u m n u m b e r of 
samples, fo r ensure m o r e accurate 
results, use of m o r e samples a n d 
t i m e r e p r e s e n t i n g the p o p u l a t i o n . 
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