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The chemical admixture for concrete (abbreviated as admixture) are usualy
added to the concrete mix in order to improve the workability of fresh con-
crete, increase the compressive strength and durability of hardened concrete,
and to improve other physical properties.

In general, these admixture are dissolved in water first, then added to the
concrete materials prior to 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, following three cuncrete are considered.

(1) Original concrete : Concrete without admixture (plain concrete) and con-
crete with admixture which are added to concrete mix
at the ordinary mixing period (admixture concrete).

{2) Concrete delayed addition of admixture : Concrete produced by the delay-
ed addition of admixture. Dosage of admixture added
at 60 min. delayed time into the plain base concrete
mix.

(3) Flowing concrete : Dosage of admixture added at 60 min. delayed time
into the admixture concrete being used as the base.

For three kinds of concrete mentioned above, slump, bleeding, setting time
(penetration resistance), entraind air content, bulk density, compressive
strength and dynamic modulus of elasticity are studied experimentally.

Following advantages can be expected when the suitable admixture is used
with the appropriate chice of concrete described above ;

(1) Retempering of admixture (recovery of slump, retardation of setting time,

reducing of bleeding, etc.)

(2) To produce flowing concrete

(38) To improve the water reducing action of admixture

These advantages can be achieved economically without any derogatory efects
on the final products.

* 4okT2% Department of Civil Engineering
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Table 1 Mix proporiions of oridinal concrete
Water Fine 3

Kinds of Mzax'of Slump | Air Cement | aggre— Water | Cement Aggregate Ekg/m) Admixture
:\lgg ratio gate ratiof, W C  iFine agg Coarse y 5
concret . w/C ) . (% or cG

| T | @ | @ | MG Yy | G| Ge/ud) S agg. | (%
PL 20 | 7.5+1 2.5 51 40 179 350 ' 710 1089 —
WR-N 20 | 7.5x1 5.0 43 38 150 350 678 1132 | €x0.25%
WR-A 20 | 7.5+1 5.0 42 38 148 350 681 1134 | Cx0.25%
AE 20 | 7.5%1 5.0 48 38 167 350 661 1104 20 cc/«f
3000 cc/
NL 20 | 7.5+1 1.0 43 42 150 350 793 1120 C=100kg

Remarks ; PL : Plain concrote (without admixture), WR-N : Water reducing admixture-normal
type, WR-A : Water reducing admixture-air type, AE : Air entraining agent,

NL : Superplasticizer

Table II M:x proportions of base concrete for delayed addition of admixture

Water

Kinds of Max size Slump | Air cement Eégeregate Water | Cement! Aggregate (kg/nf)
base concrete of 288 r;(l;;’(;C) ratio (s/a) v € [Fine agg.: Sogrse
@) | @ | @ | 5 %) | G/ Go/ud)] S | "8

For AE, WR-N| 20 |25+1| 25| 48 38 | 167|350 686 1145

and WR-A 20 | 7.5%1| 25| 50 38 | 176 | 350 677 1130

For NL ’ 20 | 2.5%1 25[ 46 ’ 42 ’ 161 | %o[ 765 ] 1081
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xlem KBATEATHER Lice ThHORAKET
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Table III Combirations of admixture in concrete
Classifications of Symbols Admixture for the Admixture for the
concrete Y base concrete* delayéd addition®¥
PL Non -
Original AE AE —
WR-N WR-N —
concrete WR-A WR-A —
NL NL —
Concrete produced PL-AE AE
by the delaycd PL-WR-N WR-N
addition of admixture] PL-WR-A Non(PL) WR-A
(Delayed addittion B
concrete) PL-NL NL
WR-N-AE WR-N | AE
Flowing concrete AT—WR-N AR f WR-N
* An admixture is added into the mixer at initial mixing
*#* An admixture is added into the mixer at delayed time (60 min.after initial mixing)
Table IV Plans of test
. . Properties of delayed addition
Classifi- Items of Properties of original concrete adm. and flowing concrete
cations of ot Elapsed time after mixing (min.) Eéi{:f%g;ﬁ?) after admixture
concrete 0 30 60 90 120
0 | 30 [ 60| 90 | 120] 150] 180 60) | 90) | (120)] (150y] (180
Slump Oro0o |, o0]lO0]lOo] O] O
Air O O O O
Original | Setting time @] O
concrete | Bulkdensity | O | O | O | O |1 O | O | O o
Bleeding O O @) O
‘Compressive ; T
Stremgthk oOlojojojolo]lo
Slump ol OO OloJo |00
- i
Base and | AT O O O O O O
Setting time O O
flowing
Bulk density O O O O O O O O
concrete Bleeding O O O O O O
Compressive
strength® O O O i O O

: Included dynamic modulus

of elasticity

( ) : Elapsed time after mixing of base concrete (min.)
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Table V Kinds of concrete and chemical admixtures used

Delayed addition adm concrete
. . and flowing concrete
Kinds of Original concrete Water content in base concrete
(kg/nf)
concrete water content | Percent of 176 ] 167
water reducing| Percent of water reducing esti-
(kg/nd) (%) mated by slump recovery
PL 179 ‘ 0 0 0
AE 167 68 | 9.0 7.2
WR-N 150 16.2 13.2 8.4
WR-A 148 17.3 14.0 12.0
NL 150 16.2 — 15.6
AER, Uik 2 BB Lo 2 7 ¥ 7, BAMEE L,
Fav sy — Mok s 3 HiRBHRoR 7 v FERT 0 s
A
ek E L, BRI OBNRNOZESHECH DN o _
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TNBT bbb,

2) Bhma vy sy —t

BRIRMD Y2 Y — + OB % PL 0tk DOth
<HbTs, AE THl.4, NL, WR ¢f 2.2k 70,



BRI EHITHLAE #8258 245

Table VI Satting time

: : s Sampling at 60min after mixing
Classifications Water Sampling at just after mixing or at just afters adding admixture
) content . Tnitial Final . Initial Final
of concrete (ka/ D) :Ifdlﬁldiit(l)lfre setting setting ;{&nQS t?lf_ setting setting
8 (h‘m) (h-m) mixture (h=m) (h-m)
179 ; PL(none) 5—12 7—12 5—30 7—32
Original 167 AE 6—15 8—18 6—48 8—26
150 NL 827 11--18 9—04 11—00
concrete 150 WR-N 11—44 14—27 12—44 15—26
148 | WR-A 1138 14—07 1232 1515
AE 6—57 9—00
167 5_97 714 NL 10--20 13—21
Delayed WR-N 1115 13—57
|
addition adm. WR-A ! 1156 | 14—22
concrete AE 6—52 8—46
‘ 176 5—38 733 WR-N 11-12 1357
WR-A 1156 1428
Flowing 167 AE WR-N 16—21 1920
concrete 150 WR-~N AE 13—39 16—33
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Fig. 4 Relationships between bleeding and
sampling or elapsed time (original
concrete)
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Fig. 5 Relationships between final bleeding
and sampling time (original concrete)

0O base concrete

® PL-AE —— W=176kg/m’
& PL-WR-N —ee- W=167kg/m?
A PL-WR-A

~3
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P (
/
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‘ |
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Fig. 6 Final bleeding and sampling time (de-
layed addition adm. concrete)
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Q before dosage of adm
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Fig. 7 Final bleeding and sampling time
(flowing concrete)
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Fig. 8 Relationships between strength ratio or D.M.E. ratio and sampling time (Original
concrete, testing age : 28 days, D.M.E. : dynamic modulus of elastiicty)
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2 60 5 9o—r e
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40 | i .
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Sampling time (min.) Sampling  time ( min. )

Fig. 9 Relationships between strength ratio or D.M.E. ratio and sampling time (delayed addition
adm. concrete and flowing concrete, testing age : 28 days, & : compressive strength, E :
dynamic modulus of elasticity, B : base concrete, D : concrete produced by the delayed
addition of admixture or flowing concrete)
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