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Abstract

This study was carried out to assess the suitability in terms of the standards of material quality of basalt
aggregates from JEJU Island as a source for concrete aggregate. Quality assessments on the basalt aggregates were
performed to assess the soundness of coarse aggregates using sodium sulfate solution, aggregate crushing test, and
Los Angeles abrasion test. In addition, XRD, XRF, porosity, and compressive and tensile strength tests were performed
to analyze the chemical components and the mechanical properties. In general, the mechanical properties of basalt
aggregates from some areas did not meet the Korea Standards (KS), but the levels of compressive and tensile strength
were higher than those of granite, andesite, and sandstone of other regions.

Keywords : basalt aggregates, soundness of aggregates, resistance to abrasion of coarse aggregates, aggregates crushing

value, strength of rough stone

1. A &

b |
&
=]

% b
A=

o

o
Z:]A._

11 917l
sefofl A, Tt gk &

EE A, ¥ H Buh 28 R 2Al=A ge Z8E
et T FEE dAe] EA| o] 27g=7]
ol ZAjS] Z1AAR] AdsAlstell Fake nAls T #
AR, AR, 359 A=, o] Haase] o
oF 97k ool 1,2,3]. Rl FARES] W &
Ae] s A-7] ek opdzt EAe] F4 B =24 V1A
2 B0l ofall PR et AR Ak EYEY
AR e e T R R LR R 1 G M il 2 KA
HEEAE @] S A= 27 gl =7
E H3A ZA 225 AR S SloHe, 7,

Received : April 3, 2013
Revision received : May 21, 2013
Accepted @ May 21, 2013
* Corresponding author : Choi, Heebok
[Tel: 82-64-754-3731, E-mail: chb0319@jejunu.ac.kr]
(©2013 The Korea Institute of Building Construction, All
rights reserved.

449

euEte] SAle el -EAMESl dishAl 9] P
StEfal WAlE|an QA A=
dfeirte ofdo] tEEaL IeH8]. Eret

=27 2
TARESS Lo o Q=dil6), 53] A Asiel o]

o A eSS 7R SRieto] of7]ol| Lo,
2RSS dorle 8 S8 aFel EdE] 3
e} shikrelole9, 101,

AL RS2 spikaRge]| ofgt niziate] ofsf F/dd A
FORH e LIRS EATT BFUCE Y=
Aem[11], L7 FReolde shikele 2jl=a Sl
[12]. &7 Ak B AollM AMgEe 232158 =4
off Hlsf wluz] @e] Foe|E0] deka/d(13]e] FFE 1
e}, webr, & Ate Al @ S| s o
7IAR SE Wikl SRR defdde W
ol 3

e B} BA] 7|20 A Agc

L

g

2. Ag AF HH

2.1 #8 As



Quality evaluation of basalt aggregates from JEJU Island

2O

AFFA ] Za21E SAE ARk SEReE A A
e GWEM AH[13], 1 FoA 71 ol At 5L AL
&5 “‘M I 2 A9 SRS A1

+ A @Rk T =2 SAS wEsk] Slsl
SARA 8=k AR
sl Bt =3 FAR|Er) A e A 24
E Ageol Adigt =

m2ks =Ae] ERlE B4 He)
of tiaf 2= Hele]] mE EAe] FEE BBl

1

/Vn_.

Table 1. Design of experiment

Experiment factors Condition
XRF, XRD, Porosity

Soundness of aggregates by sodium sulfate

Room temperature

Resistance to abrasion of coarse aggregates

by loss angeles machine Room temperature

200 C, 400 T,
800 C,

Aggregates crushing value
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Table 2. XRF results of the coarse aggregate from the basalt

Sample SiO, Al,Os TiO» Fe.Os MgO Ca0O NaO K20 MnO P2Os LOI Total
Andeok-myeon 48.36 13.95 241 11.88 9.02 9.01 292 1.49 0.15 048 0.34 100.00
Pyoseon-myeon 50.95 15.60 2.29 11.57 537 7.74 3.70 1.77 0.15 0.62 0.25 100.00

Andeok-myeon 3.1 XRF, XRD ¥ Porosity
AR AR 2P 2] wizol] RRetolet slof &

Figure 1. Core samples of basalt for compressive and

tensile strength tests
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Figure 2. Physical properties of the coarse aggregates from Jeju
Island and other areas
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Figure 4. XRD results of the coarse aggregate from the
basalt
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Figure 5. Porosity results of the coarse aggregate from
the basalts
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Table 4. Results of the NaSO4 soundness on the coarse aggregates

Grading Specimen mass Mass of each  Mass percentage Specimen mass Mass percentage  Average mass
(mm) before test group of each group retained in the  of specimen loss  percentage of
@ (), (%) sieve after test (%) specimen loss
@ (%)
20725 1,000 10,000 10.00 991 0.90
Andeok- 15720 750 50,000 1.50 740 1.33 155
myeon 10715 500 2,500 20.00 479 4.20 ’
5710 300 1,000 30.00 294 2.00
20725 1,000 10,000 10.00 935 6.50
Pyoseon- 15720 750 50,000 1.50 722 3.73 263
myeon 10715 500 2,500 20.00 472 5.60 ’
5710 300 1,000 30.00 292 267
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