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Category Mineral Type Rock Comment
Granite
- . Rhyolite Poor adherends as water
Silica Quartz - Si0, Sar)(dstone attaches due to H-bonding.
Quartzite
Olivine - (MgFe),SiO,4
Augite - Gabbro

Olivine and augite form

. (Ca,Mg,Fe)(Si.Al).0s Diabase insoluble Mg and Ca salts
Ferromagnesia  Hornblende - (Ca,Na),.3 Andesite oo I
24 3+ while biotite gives soluble K
n (Mg Fe™, Fe, Basalt salts. Hornblende
ADS(AISDs -O2(OH), Diorite is intermediary in character
Biotite - K(Mg,Fe?*), Mica y '
(Al Fe*")- Siz0;4(0H),
Generally good adherends but
are
. Limestone friable. Undergo strong acid-
Limestone gzllg;[ﬁit_e?agfl\jl (COs) Chalk base and electrostatic
9&Ssk2 polomite interactions with
bitumen. Some have soluble
salts.
Rhyolite
Granite Some strip due to Na and K
Albite - NaAlSi;Og Quartzite soluble salt formation.
Feldspar Orthoclase - KAISi;Og Gneiss Anorthite forms insoluble Ca
Anorthite - CaAl2Si,0g Sandstone salts
Diabase that are resistant to stripping.
Gabbro
lite Dust ;T: Lcj:gating (<4p) and readily
Clays Kaolinite Baghouse
Montmorillonite fines water. Eorm stable
bonds lime.
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Evaluation of the effect of geological
characteristics of carbonate rocks mines
on the moisture sensitivity of hot mix

asphalt
1
l Investigating the Identifying the T
i wpeostone fof 0
Evaluation of absorption of texture
moisture aggregates marshall strength
sensitivity of ratio Evaluation of
asphalt i v test logical
P Investig: of Evaluation:of Mineralogy | XRD and XRF tes geological
moisture Indirect tensile e features
sensitivity of strength
asphalt Determination of ’ "
e Calcimetry test
boiling water rock carbonate <
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Depositional texture recognizable

Original components not bound together during deposition

Depositional

Contains mud (clay and fine silt-sized carbonate)

Mud supported

Original
Lacks mud and texture not

components were

) is grain recognizable
) More than 10% Grain supported bound together
Less than 10% grains ) supported
grains
Mudstone Wackstone Packstone Boundstone Crystalline

Grainstone
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“calcite in fractures

Cearse crystalline
calcite in fractures;:

.2 %
Coarse crystalig
calcite in fracturé

Coarse crystalline
calcite in fractures

Qi2-2

Shls O gasle il Qb S s ¢l el Gdodil bl 5 Easn cpl s addlas 55 (LS L £ S
L350 Qs (Qa2) el ok i oS sk iy lansh LS pla SanSs Gls 058 Qon A SIS Dlaka
oA e O ssle Qs ((Qaz) Sl oAy ndS Sk DB Dlagw b oS pla SeeSCs lls O ssle Qa0 58
el Sl sl Ogmenle Qi el e J55 0528 5 Quo <0 sl Qo 0528 5 Qg 055 Q7 <0 52 Qg caily
CoedS 55 s Oloww Lol LSL“M &3 058 3 Qua ((Quiz) Cosl ol 5 CodS 5 il s Sl L &S

Q‘ﬁaj ‘('L')"“Lfd aJLAT ol o Lgl.hupfa =
e b XRE 2ol et Olge a0 ol ol
rl>,=}| sl L;(M éLm S sas &lwesbal 3l Srslas
ST s ol s esls LS 0 S5 53 XRF e

o ols fuled Jﬁ.w BE

055 Q13 5 (Qr22)

Kow olin> UL;.(JJ%L’.&} Lzu;b/éf‘;[wu N

o3Il 5 i sl s (Ko lae XRF LT
B o5k 51 baisas 53 5 se jolis S 503 Oljn 65
Williams, ) 5ell s ol 7Vev GV ppm o=l
5 LS Sy ol polis (gl T ams (1987
3 S, Do b £ ol Gl s e e
Lol b s By opl 02 b AOS PPM -

4 aS) odd o sladise 4 X oandl L ol



v/ tl;uu.dw,l»@y,g«w»ﬁ@,smﬁ;du&wuszujijgu&gj)\

335 5 0) K055 5,2 @ c,)l@ XRF wu)\ Sl G500 ileeslel 5las 0 JSS
5o eslizad 5y 50 535 (F) (Lo pates cor LKii 35 055 bses (€ 50) (K 135 (€) S
mai e () (S o 5 e ol s OF oo 5 S 53 035 i (@) (S o ekl

oans 3 IS o3 ladgas 03ls 13 (1) (YK o5 sl

IMm

Evaluated values (%)
o B58¥8888

Q4
mMgO 15 06 07 03
WAI203 17 11 24 02 05
WmFe203 1 07 11 0.2

0
0
0
0

mK20 03 04 08 0 0 0

mNa20 0 0 O 0 0O o o o 0 0 0
=MnO 0 0 O o 0 0 0o 0 O (O]
W Ti02 0o 0 o 0O 0O 0O O o 0o 0 0 o0

mSio2 7 108 73 08 13 35 63 05 28 03 43 36 15
mCao 50.4 49.4 48.6 51.9 549 52 52.3 555 53.1 55 51.550.2 53.9

rocks
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s 504 494 46 50.2

3% 401 na4 2.8 2.8 2.9
5z : 424 41 41.5 42. 42. 39.9 41.1 42.
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Mines

Tests Standards

QL Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13
Sand-equivalent % AASHTO T 176 55 75 55 82 82 67 81 66 50 71 61 74 51
Los Angeles abrasion % AASHTO T 96 25 24 25 25 25 23 19 23 25 22 27 22 18
Elongation % BS-812 22 14 10 18 18 21 15 13 10 5 10 20 12
Flakiness % BS-812 29 15 7 17 17 10 17 14 15 11 17 14 16
Soundness of coarse aggregate by use of sodium AASHTO-T104 0 05 03 09 09 07 03 04 09 06 03 08 1
sulfate %
Fractured particles % ASTM-D5821 100 100 100 100 100 100 100 100 100 100 100 100 100
Uncompacted Void Content of Fine Aggregate % ASTM-C1252 44 45 44 44 43 54 A1 43 45 45 45 44 45

Sy O3les Ko 5l ol ag il bglses la S5

RGP PSS WP QL.:.;iJjJ} B PUSLiP
Slos 63500 ASTM D926 5 uslewl is, ulul
%;Q,;k;l})xs@&,:pamivsujbwl

il bsloee s Slas 53 b el ple 56 Jodas ¢l
mapes Sl ke 4 gudb p 8 S 8 p s S
A oslial Ode VY s £ls il sla

D6926 5l ulul 5 CIlinl glawpes el
ol Ul iy 4 il byl - b 5 ASTM
A5 el ol Il s 50 MS-2 w5 ol e
.(Asphalt Institute, 2014)
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Bitumen 1.

Optimal  WFA®”  WMA ., Flow"  Stability” Unite )
bitumen(o) absorptio ) ) Air void om) (Kah weight Mines
n (%)

4.7 0.27 73 14.3 4 3 1380 2.37 Q
4.8 0.3 72 14.5 4 2.7 1040 2.37 Q,
4.7 0.24 73 14.2 4 33 1150 2.34 Qs
4.6 0.24 68 14 4 2.65 1400 2.25 Q,
4.8 0.46 75 14.5 4 3.2 1600 2.34 Qs
4.9 0.37 70 14.3 4 3.2 1350 2.34 Qg
4.9 0.55 72 14.25 4 3.2 1630 2.38 Q
4.8 0.44 71.9 14.1 4 2.8 1212 2.36 Qg
4.6 0.28 71 141 4 2.7 1120 2.36 Qg
4.7 0.42 70 145 4 3.2 1280 2.37 Qg0
4.6 0.26 72 14 4 2.6 1200 2.38 Qi
4.5 0.26 72 14.1 4 2.5 1185 2.44 Q;,
43 0.23 75 14 4 2.8 1185 2.43 Q3

*corresponding to the optimal bitumen

1 Void in Mineral Aggregates
2 Void Filled with Asphalt
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Asphalt mix from mines
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