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Identification of Alkali Reactivity of Natural Aggregates by
Application of a Rapid Method

Dong-Yoon Yang* and Chang-Bum Lee*

ABSTRACT : The concrete structure can be easily damaged due to alkali-aggregates reaction. There are several
methods to identify alkali reactivity of aggregates. The most reliable method is mortar-bar test, but it takes 3 to 12
months for whole test. The authors applied “rapid method” which takes only 7 days for this test. The result of this ra-
pid method follows; expansion ratio of mortar bar for natural aggregates taken at the Youngsan River ranges from 0.197
to 0.489%, but that from Changseong Lake has low expansion ratio of 0.147%, which is below the limit of allowance,
0.168%. Those from the Seomjin River range from 0.173 to 0.22%, and those from the Keum River range from 0.078%
to 0.111%. In the case of higher expansion ratio than 0.168%, aggregates must be used with cement containing low al-
kali content or adding material consuming the alkali content of cement, for example, fly ash and silica fume, etc.. Most
of natural aggregates in Cheolla area have no problem in physical properties, particularly the abrasion ratio is below
40%, the limit of allowance. The natural aggregate from Cheolla area consists mostly of gneiss, granitc and volcanic
rocks. The major alkali reactive materials are quartz mineral with undulatory extinction in gneiss and granite, and amor-
phous silica in volcanic rocks. Even if a certain aggregate consists of the same kind of rocks and has similar rock com-
position each other, content of alkali reactivity material can be various, because rock formation is locally different ac-
cording to temperature and pressure. Therefore every rock type must be physically and chemically identified before us-

ing for aggregates.
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Fig. 1. The factors affected alkali reactivity of aggregates,
a; effect of curing temperature (°C), b; effect of con-
centration (N) of NaOH solution, c; effect of settling period
(hour) in NaOH solution (modified from Ono, et al., 1986),
; Ist measurement, [J; 2nd measurement.
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Table 1. Sampling sites and their geology in the environs of natural coarse aggregates.

rivers sample No. sampling site geology in the environs
Kwangju-shi
Youngsan River SGl Kwangsan-ku biotite granite, rhyolite, tuff, granitic gneiss
Seungchon-dong
. Cheollanam-do Naju-shi . . . .
Youngsan River SG5 Songchon-dong andesitic tuff, biotite granite, andesite, sandstone
. Cheollanam-do Naju-shi L . . .
Chiseog Stream SG6 Shinga-ri biotite granite, tuff, rhyolite, andesite
. Kwangju-shi biotite granite, granitic gneiss, porphyritic granite
Hwangryong River SG8 Kwangsan-ku Osan-dong gneiss, acidic dyke
Cheollanam-do . .
Changseong Lake SG9 Changseong-gun andesitic lava, tuffaceous breccia, tuff, shale, sand-
Pukha-myeon Yaksu-ri stone
Kyeongsangnam-do
Seomjin River SG11 Hadong-gun granitic gneiss, porphyroblastic gneiss
Hwagae-Myeon Puchun-ri
Cheollanam-do hist ite. mi hist ite schist
L Kogseong-gun Yp-myeon schistose granite, mica schist, muscovite schist, am-
Semjin River SG14 I ngl_ri g-gun Yp-my phibole schist
Cheollanam-do biotite granite, foliated granite, porphyritic granite,
Yo Stream SG16 Namwon-shi Sejeon-ri quartzite, limestone
Ri Cheollapug-do Muju-gun schist, limestone, granitic gneiss, felsite, alkali gran-
Keum River §G18 Punam-myeon Taeso-ri ite, schistose granite, quartz porphyry, andesite
Cheollapug-do Chinan-gun i . . » .
Keum River SG22 Sangjeon-myeon granitic gneiss, porphyroblastic, granitic gneiss,
Yongpyeong-ti sandstone, shale, conglomerate
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Table 3. The relationships of rock composition and abrasion ratio of each natural coarse aggregates sample.

sample No. rock composition (weight %) abrasion ratio (%)
SG1 biotite granite; 33.3, rhyolite; 16.4, tuff; 33.4, granitic gneiss; 12.4, quartzite; 1.5, etc.; 3 33.83
SGS andesite and andesitic tuff; 28.7, biotite granite; 54.8, sandstone; 11.5, etc.; 5 28.90
SG6 biotite granite; 56.9, tuff; 17.6, rhyolite; 10.3, andesitic rock; 13.8, quartzite; 1.4 25.38
SG8 biotite granite; 17.7, gneiss; 52.1, acidic rock; 27.3, etc.; 2.9 33.20
SG9 andesitic lava; 22.3, tuff; 33.6, shale; 12.9, sandstone; 20.5, etc.; 10.7 2772
SG11 gneiss; 59.8, schist; 15.9, sandstone; 15.8, etc.; 8.5 31.36
SG14 foliated granite; 85, mica schist; 4.2, amphibole schist; 8, etc.; 2.8 28.26
SG16 biotite granite; 32.5, foliated granite; 13.9, porphyritic granite; 26.7, quartzite; 13.9, limestone; 13 39.54
SG18 schist; 31.5, limestone; 3.2, granitic gneiss; 41.2, granite; 17.2, quartz porphyry; 6.9 29.80
SG22 granitic gneiss; 37, porphyroblastic granitic gneiss; 39, sedimentary rocks; 24 31.64

Table 4. Chemical analysis result of the portland cement used in alkali-aggregates reaction test (weight %).

SlOz TlOz A1203 F@zO; Ca0 MgO MnO Kzo NaZO PzO5

cement A 20.7 0.26 5.45 3.19 59.50 240 1.24 1.24 030 021
cement B 20.4 0.25 549 321 59.61 2.44 1.30 1.30 0.30 0.20
curing of mortar-bar at 20°C, 85% RH for 24 hours 1.4

l

measuring mortar-bar length

settling in NaOH solution at 80°C, 100% RH for 24 hours
l

cooling for 24 hours

l

1st measuring of expansion ratio (%)

curing at 80°C, 95% RH for 72 hours

cooling for 24 hours

l

2nd measuring of expansion ratio (%)

Expansion ratio(%)

Fig. 2. Flow sheet of a rapid method for identification of al-
kali reactivity of aggregates.
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o] ¥y Hrzr} gt olah} ZA)9] g & FollA
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(Table 3)2 HEEold, sistH o g ozt Eebgslug o
2 £59 AR AL AgFY AHE =& 3
7H 58 AHgdte 2o g alTAE as] g 7
ZEle AHEE & otz Bk
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