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The Effect of the Mineralogical Features of Aggregates in the Bonding Force and
Workability of the Concrete

- granite, weathered granite, andesite, lime stone -

f
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ABSTRACT

The aggregates with the different mineralogical features are studied how they affect the
basic physical properties of concretes when the chemical composition, mineralogical
composition, crystal size, the standard qualities in the aggregates are used in examining
chemical analysis, X.R.D. D.T.-T.G.A,S.E.M. polarized light microscope, streoscopic
microscope, standard test method of aggregates & concretes.

In the results, it was detected that aggregates without the mineral such as muscovite
and kaolin mineral etc, was superior to the others (weathered granite. andesite, lime
stone) even if its standard qualities were inferiored to the others. because of strengthening
the bonding force of aggregates and cement pastes in improving the shape and roughness
of aggregates. Here, The workability and strength of concrete to used granites with big
crystal size and without weathered minerals are improved about 10-20% than the other’s.

Keywords : Mineralogical Features, Bouding Force, Workability, Aggregate, Concrete
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Table 1 Chemical Composition of Aggregates by Source

chemical composition (%)

MAXUT,
agaregates ., . R . sze of
B 0 | A0 Pe0.| a0 |Ngh | NaO | KO it ™
aggregates
gantte | [ 7200 1551 18 | 23 1 001 [ 442310 05
ganite 2 | 724 [ 103 15 | 21 | 001 {404 | 381 | 04
weathered ) i )
cwarse TO2PMTL 28 | 19 11133312621 28
. ranite 19mm
el
o ganite 3 F 709 D I5T 25 1 221 01 [ 41913251 07
andesite | 672 [ 151 [ 48 [ 02 | 17 [ 3711385 ] 26
lime stone | 173 | 53 | 41 [ 377 38 | 008 | 202 | 296
natwal 2 | 813 [ 104 10| 07 | 01 [ 166] 398 07
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Table 2 Physical Properties of Aggregates by Source

chemical composition (%)
aggregates spetiticy unit | solid [passing Pyl svmbl
vato [NoJii|
aranite 1 0% | - 68| |
aranite 2 688% | - |85 |
wedtherad § o .. _
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Table 3 Chemical Composition and Physical Properties of Cements

chemical fineness setting time sound compressive
cements
O Fgnition| free | blaine | 8 4 | we Tinitial | final | 5 | i | 34 | 74 | 284
type | cement 1.3 2.0 3220 1.9 12.4 252 300 8:45 0.10 83 192 299 373
high sulphate 1.0 0.7 4200 0.1 L7 254 190 6:15 0.02 405 442 564 646

&)Y " compressive strength ¢ steam curing. flow @ 110 5%, superplasticizer © 1.0%
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Table 4 Properties of Plasticizers ASTM C2892] A1 & ol g3l 2331
sort type specific gravity eoler remark
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X-Ray Diffractometer (°]8 X . R.D#7]),
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Table 5 The Condition of Mix Design and Manufacture of P.H.C. Pile
sort condition of mix design
. . cement w/c s/a superplasticizer slump
mix design — - - -
H560kg/m 25% 35% 1.8% O-dcm
aggregate unit weight{kg/m)
coarse fine cement water fine agg. COArse agy. superplasticizer
| il H&s 10096
I Vi 588 1151
i I\ . 590 1130
560 140 10.08
I X 5% 1100
Y X1 D8 1155
il v iesd 1165

. time before steam curing : 3hr, rising rate of temperature : 20°C/hr, temperature of steam curing :
steam curing o 1 i . .
80°C, upkecping time  bhr

condition of centurifugal force casting

cenfurifugal sort low speed middle speed nid.~high speed high speed
casting force 2 8G 165G A40G
time 3min tmin Imin Bmin
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Table 6 The Mix Design of Normal Concrete (Ready Mixed Concrete)

aggregate mix design unit weight (kg/m)
f cement w/c s/a admixture ; . fine coarse | AE water| slump
0ars ement water
coarse e (kg/mg) (%) (%) (%) vemen et age. agy. reducer (cm)
| kil 320 60.3 40 0.1 320 193 61 1030 1.02 10.5
Y A\ 320 60.3 A0 0.1 320 193 6654 1086 1.02 10.5
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Fig. 1 X.R.D of Coarse Aggregates by Source
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Fig. 2 X.R.D. of Fine Aggregates by Source
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Fig. 3 D.T-T.G.A of Coarse Aggregates by Source
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Fig. 4 D.T-T.G.A of Fine Aggregates by Source

)7F B8 vEblY F8) e 5 HAg s ol
‘3*6‘% SR I 2 = e G B T AL
(granite 1, granite 2, granite 3)& 7} 7bako]
2ha Bg D.T.AS $374AE 2o} FslgEo] A
Al EATS & o, $38) 3t (weathered
granite)?} 9t andesite) & tE7 8w zhzh
2.7, 2.8%(Table 1 #2)2A F3} TE($FR, 4%
Al g o] ok Eaje] ik

I HEANE D.T-T.G.AS E¥AMd o3t S8
oy #a, k1] A" A artificial 1)$F 24T
{natural 3)7Z--elA%t 0.3-0.4%2] Fak7tir) |t
X '5}0 t}h(Table 1, Fig. 4 Fx) S92 224
& FA T 22+ Table 79 2t}

‘{%]ffﬁul & ALgate] Zafe] Ay Aol dEesgd
ol EAE :%'ﬂf;f}i{} 2 HFig. 5, Table 8 #2)0)
A, granite 1, granite 29 3H7e) A= ¥R
2 2B EHE 300-1000um) 2] Mgzt ZA H A
2N 30 R FAEe] glon HERR] A

Table 7 The Mineral Composition in Aggregates assumed by X.R.D. and D.T-T.G A.

mineral(omposition(%)

aggregate quartz +feldspar + alunite muscovite kaolinite calcite
granite 1
granite 2 above 96% bolow 4% - -
coarse granite 3
aggregate | Wethered granite about 58% about 36% about 6% -
andesite about 63% about 30% about 7%
lime stone about 23% - - about 67%
natural 1, 2 about 97% below 3% - -
fine natural 3 about 94% about 6%
aggregate artificial 1 about 93% about. 7% -

artilicial 2

about 97%

helow 3% - -
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Table 8 Observation of Polarized Light Microscope of Aggregates by Source

aggregate crystal size

observation of results

granite 1 max. 1500um, min.80um, ave.

300~ T000um

big grain. mainly quartz.albite feldspar

granite 2 max. 1500, min 80um, ave,

450~ 1000w

big grain, mainly quartz.albite. feldspar

coarse w-granile max. 400, min.50um, ave. 80-320um midium grain, much weathered mineral
granite 3 max. 200um, min.20m, ave. H0-150un midium grain, little kaolinite, muscovite
andesite max. 100mn, min,20un, ave, 20~ 80w poor crystalline, weathered mineral
lime stone max. 480um, min. 10w, ave, 20-400um caleite 30-380 m, quartz,albite 10 -320um

Table 9 The Compressive Strength of Coarse Aggregates

by Source
coarse aggregate |compressive strength{ coarse aggregate |compressive strength
garnite | 1520ke/ent weathered granite 1680ke/em
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Table 10 Mechanical Properties of High Strength Concrete by the Source of Aggregates

aggregate workability of concrete centurifugal strength (ke/crt)
gravel sand workable time slump(cm) 1d. 3d. 7d.
granite 1 natural 1 above 25 min T8 839 905
granite 2 natural 2 above 20 min 760 825 866
w-granite artificial 1 above 15 min 698 749 306
granite 3 artificial 2 above 15 min no slump 687 760 812
andesite natural 3 above 10 min no slump 589 0667 | 730

Table 11 Mechanical Properties of High Strength Concrete used Granite 1 and Lime Stone's Aggregates

aggregate (%) workability of concrete centurifugal strength (kg/cf) elastic
gravel lime stone | workable time| slump(cm) 1d. 3d. 7d. modulus(x10)
granite 1 0 25 min 3.7 809 849 92 39.1
granite 2 25 20 min 2.6 7iH 856 901 42.0
w-granite 50 20 min 1.5 806 841 886 41.6
granite 3 100 15 min 0.9 710 756 803 444
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Table 12 Mechnical Propertis of Normal Concrete by the
Source of Aggregates

gravel slump compressive iermtl‘l(kg/rm ) remark
{em) 3ds Tds O%icds
granite 1| 117 154 197 33
andesite | 104 197 175 9 sand:
granitecanlesite | - about 217% 7 | abeut 1157 fabout 0% | natuval A

Table 13 Results of Chemical Test of ASTM C 289
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