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An Experimental Study on the Chemical Soundness
of Recycled Aggregate Concrete
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ABSTRACT

Recently, the study for practical construction application of recycled aggregate concrete is
actively being proceeded, on the purpose of technical development for recycling on the
construction waste concrete occurred at the time of destruction of building construction by the
rapid increase of building wastes and exhaustion of natural aggregates,

But, the durability of investigation with all sorts of fluidity and engineering property for
application recycled aggregate concrete to practical construction must be done at the same
time. Especially, because of the real condition for chemical attack of concrete construction by
the acid rain, acidification of soil, deepening of air pollution and dirty water etc. being come to
the fore a serious problem. the study on the chemical soundness of concrete durability must be
accompanied.

This study is composed as:

I series : Analysis for chemical soundness of aggregates

Mseries : Analysis for chemical soundness of natural and recycled aggregate concrete against

NazS04 solution in drying and wet curing condition (at 20~807T)
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solution.

Msireries: Analysis for chemical soundness of natural and recycled aggregate concrete
against Na2S04 and H2SO4 solution in wet curing condition(at 20TC)

As a result of this study, the chemical soundness of recycled aggregate concrete affects on
the w/c ratio, combination of natural and recycled aggregate. types of erosion

Kewords : Chemical soundness, Recycled aggregate concrete, Waste concrete, Durability
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1. Na2804 + Ca(OH)2 + 2Hz0 — CaS04 -
2H20 +2NaOH
CaS04 - 2H20 + 3CaO - Al:O3 - 6H20 —
3Ca0 - Al203 - 3CaS04 + 31~32H20
NazS04 + 3CaO -+ AlzO3 - 6H20 — 3CaO -
Al203 - 3CaS04 - 31H,0 +  AI(OH)3 +
2NaOH

2. Ca(OH); + H280s — CaS0s-2H0 +
H20
CaS04 - 2H:0 + 3CaO -+ AlO3 - 6H20 —
3Ca0 - Al203 - 3CaS04 + 32H20
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Table 1 Experimental Program

Series Factor

Note

. Analysis for chemical
soundness of aggregate

Type of aggregate

- Crushed stone (Onamdong in Teajeon)
- Recycled sand (Recycling center in Teajeon)
- Recycled gravel (Recycling center in Teajeon)

Test of item

Unit Weight (kg/1)

Method of test for soundness

KS F 2507

. Analysis for chemical
soundness
against Na2S04 solution

W/C

0.30, 0.45, 0.60

Composition of aggregate

NN | River sand+Crushed stone
NR | River sand +Recycled gravel
RR | Recycled sand+Recycled gravel

of  concrete

Curing methods

« Water curing
- Accelerated curing (NazSO4 solution)

Test of items

- Compressive strength (kgf/cm®)
- Relative dynamic modulus of elasticity (%)
- Unit Weight (kg/1)

w/C

0.45, 0.60

Composition of aggregate

NN | River sand+Crushed stone

M. Analysis for chemical RR | Recycled sand +Recycled gravel
soundness  of  concrete . - Water curing
against NazSOs4 & H2804 Curing methods - Erosion curing (Na»2SO4 & H2SO4 solution)
solution - Compressive strength (kgf/cm?)
Test of items - Relative dynamic modulus of elasticity (%)
- Unit Weight (kg/1)
Table 2 Mix Proportion of concrete
o/a Water Unit Volqume Unit Weight
Series | 1D w/C (’1’6) Conter;t (¢/m") (ke/m")
’ (kg/m”) C S G C S G
NN 621 1112
NR 0.30 36 155 164 242 429 517 621 1022
RR 572 1022
NN 684 1124
NR 0.45 38 170 120 266 434 378 684 1033
RR 630 1033
NN 727 1099
NR 0.60 40 185 98 283 424 308 727 1010
RR 670 | 1010
NN 684 1124
. RR 0.45 38 170 120 266 434 378 630 1033
NN 727 1099
RR 0.60 40 185 98 283 424 308 670 1010
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River sand:2.57. Recycled sand:2.37, Crushed stone:2.59, Recycled gravel:2.38

H2S048942 AH83813ct.

B oR, MNRAME 25 EFFedd *
EFHRlA VlEgke Hkslal, 48A1F 2012Ce
NazSO4&Hol| HAAIZ] v 48417 80T2TE x4
A MeIBANA %, ddsedAs, 99esFE
Fg SHaAct E3 K 2dM e 2F BFETEY
A F 202279 NasS0s B HoSOs8lell 2|A1A 3t
F2%, dNsHAT R DY ERTEE S

15



Table 3 Physical properties of aggregate

Size Water Solid-volume Unit. weight
Type of Aggregates F.M |Gravity| absorption | percentage g Sampling Place
(nm) o . (ke/ €)
(%) (%)
River sand | 2.5 |2.64| 2.57 1.0 62.1 1.59 _ Sim-cheon
in Chungnam
Sand Recycling center
Recycled sand 5 3.01| 2.37 8.9 63.1 1.50 Ay g.
in Taejeon
Crushed stone | 25 | 7.22 | 2.59 2.4 64.1 1.57 Onamdong in Taejeon
Gravel Recycling center
Recycled gravel| 25 |7.08| 2.38 5.7 58.0 1.39 .y )
in Taejeon
3.2 AIZXR Table 4 Test result of soundness of aggregate
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Fig. 4 Relative dynamic modulus of
elasticity according to
accelerated curing cycle
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