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Admixture are generally defined as materials other than cement, aggregates,
and water that are used as components for concrete. The chemical admixture
for concrete are used to improve the workability of fresh concrete, increase
the compressive strength and durability of hardened concrete, and to improve
other physical properties. Thus, the admixture is gainning now a significant
position as the fourth ingredient for concrete.

Customarily, these admixture are dissolved in water first, and then added
to the other materials prior to or the same time the beginning of the concrete
mixing.

As the results of many tests, it was found that the water reducing action
and effectiveness of the admixture can be greatly enhanced by purposely
changing the timing of admixture addition to the concrete mix.

In this study, in order to produce flowing (plastisizing) concrete and to
improve the water reducing action of admixture, the plastisizing concrete
produced by the delayed addition of several kinds of admixture are consider—
ed. In this case, dosage of admixtures is added at very short delaged time
such as only 30, 45, 60 and 120 second, into the play concrete mix.

For the mixed concrete, slump, bleeding, setting time (penetration resistance),
entrained air content, bulk density, compressive strength and dynamic modulus
of elasticity are studied experimentally. From the experimental results, it
seems that the high quality concrete can be achieved ecomomically without
any derogatory effects on the final products when the suitable admixture is
used with the appropriate procedure.
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Table I Mix proportions of plastisizing concrete

: Water | Fine Aggregate
sil\fea}:)'f Slump | Air cement| agg. Water {Cement Chg/ ) ‘
ratio | ratio X Admixture
agg. o W/C | s/a " w X c , fine | coarse
(mm) | (cm) (%) (%) (%) (kg/nf) |(kg/nt) N G
AE 20 7.5+1 5 47.7 38 167 350 661 1112 20g /1t
WR-N 20 7.5+1 5 42.8 38 150 350 678 1141 Cx0.25%
WR-A 20 7.5+1 5 42.3 38 148 350 680 1144 Cx0.25%
NL 20 7.5+1 1 44.3 42 155 350 788 1121 | 3000cc/C100kg
NP-10 20 7.5+1 1 4.9 38 157 350 711 1195 | 500cc/C100kg
NP-20 20 7.5+1 1 47.1 38 165 350 703 1182 | 1000cc/C100kg
PL 20 7.5+1 2.5 51.1 40 179 350 710 1080 —
Table II Plans of test
e Propreties of concrete Properties of concrete
Classitications | Ttems of | produced by C-method (*) produced by L-method(¥)
of concrete | test 0% | 30 | 60 | 90 120] 150] 180 0% | 30 | 60 | 90 [1201150 180
Slump 010100100 |0
C-method(**) | Ajr ®) O O O
concrete Bleeding O O O O
Setting T
time g_‘______
Slump } o|o|ojololo|0
L-method Air ‘ O O O O
concrete (¥¥k) Bleeding ' o o 6 o
Setting _ T
time ? O
( * ) Elapsed time of after mix (min.)
(*) Admixture is added into the mixer at initial mixing
(#kk)  Admixture is added into the mixer at delayed time (30, 45, 60, 120sec. after

initial mixing)
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Fig. 1 Relationships between slump and elapsed time
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Table III Percent of water reducing

Effectiveness of water reducing (%)
C L-30 L-45 L-60 L-120
167 163 161 160 158
AE | e L .
6.7 8.9(2.4) | 10.1(3.6) | 10.6(4.2) | 11.7(5.4)
150 148 146 145 145
WRAN [ reemmrmmmmmmsmemmns e L [
16.2 17.3(1.3) | 18.4(2.7) | 19.0(3.3) | 19.0(3.3)
148 147 144 143 143
WR-A | o S SO DSOS SRUN PUUUUUSN
17.3 17.9(0.7) | 19.6(2.7) | 20.1(3.4) | 20.1(3.4)
155 151 150 149 147
NL e[ v i i [
13.4 15.6(2.6) | 16.2(3.3) | 16.8(3.9) | 17.9(5.2)
157 — — — —
NP_IO .........................................................................................................................
12.3 12.3(0) 12.3(0) 15.0(2.4) | 12.3(0)
165 — — — —
NP-20  frremremerrremmensees [ seersseseissnrmsnemsens | coseesssennecinecmneece i e
7.8 9.8(1.8) | 12.3(4.8) | 12.3(4.8) | 12.3(4.8)
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Table IV Setting time

Water content | Delayed time’| Initial setting | Final setting | Difference between
Admixture initial and final
(kg/nf) (sec) (h-m) (h-m) setting (h-m)
0 5 — 03 6 — 58 1—55
30 4 — 56 6 — 55 1 — 59
AE 167 45 4 — 59 7 — 03 2 — 04
60 4 — 59 7 — 04 2 — 05
120 5 — 17 7 — 04 1 — 47
0 5—21 6 — 54 1—33
30 6 — 15 7 — 47 132
NL 155 45 7 — 30 9 — 32 2 — 02
60 6 — 53 8§ — 53 2 — 00
120 6 — 44 9 — 10 2 —26
0 13 — 11 15 — 51 2 — 40
30 14 — 59 17 — 36 2 — 37
WR-N 150 45 14 — 23 17 — 14 2 —51
60 13 — 14 15 — 37 2—23
120 10 — 48 12 — 53 2 —05
0 11 — 38 14 — 06 2 — 28
30 12 — 47 15 — 01 2 — 14
WR-A 148 45 12 — 31 14 — 58 2 — 27
60 12 — 53 14 — 55 2 — 02
120 11— 17 13 — 29 2 — 12
0 6 — 40 8 — 38 1 —58
30 6 — 27 8 — 44 2 — 17
NP-10 157 45 7—25 9 — 09 1— 4
60 6 — 44 8 — 26 1 — 42
120 6 — 37 8§ — 28 1—51
0 7 — 13 9 — 11 1 — 58
30 7 — 01 8 — 55 1 — 54
NP-20 165 45 7 — 08 9 — 01 1 —53
60 7 — 03 9 — 03 2 — 00
120 7—20 9 — 07 1 — 47
I |
AE ]
2 W=167kg/m
o
~ o) C
2 1in
o -
c A | -60
T | L =120
2
m
0 60 120 180 240 300 360

Sampling and elapsed time (min.)
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Fig. 2 Relationships between bleeding and sampling or elapsed time (AE~NP-20)
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Fig. 3 Relationships between strength or D. M. E. and sampling time (AE~NP-20)
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