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ABSTRACT This paper reports test results to assess the influence of superplasticizers and different admixture on the flow and
compressive strength development of cementless mortar using developed hwangtoh binder. Test specimens were classified into four
groups: series for 1 the mixing ratio of superplasticizers, series I for a kind and replacement level of admixtures according to the
variation of waterhwangtoh binder ratio, series IIl for the specific surface area and replacement level of ground granulated blast-fumace
slag, and series IV for the replacement level of powered superplasticizer agent developed to improve slump loss of concrete. The proper
replacement level of each admixture is proposed for enhancement the flow and compressive strength of the hwangtoh binder mortar.
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Table 1 Main variables in each series
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Fig. 1 Influence of different admixture on the relative compressive
strength of HB mortar

Group Main variables Scopes
W/HB (%) 50, 60
. .. Kind of superplasticizer polycarboxylate+lignin
Series I (superplasticizer) Mixing ratio relative to hwangtoh binder in mass(%) 0, 0.5, 3.0, 5.0
Basic condition S/HB=3.0
W/HB(%) 50, 60, 70
Series I (admixture) Kind of admixturc'a ' . GGBS, EC
Mixing ratio relative to whole binder in mass(%) 0, 20, 30, 40, 50
Basic condition S/HB=3.0
Mixing ratio relative to whole binder in mass(%o) 0, 10, 20, 30, 40, 50
Series III (GGBS) Specific surface area of GGBS, cmz/g 4,000, 8,000
Basic condition W/HB = 60%, S/HB=3.0
W/HB(%) 50, 60
. . Mixing ratio of PSP agent relative to whole binder in mass(%) 0, 10, 20, 30
Series IV (using PSP agent) - = Vi) ; 1,3, 5, 7, 10, 15, 20, 30
Basic condition S/HB=2.0
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Table 2 Chemical ingredient of each binder(unit: % in mass)
(a) Hwangtoh

SlOz A1203 Fezo:; Ca0 MgO Kzo N320 Ig.]OSS
400 | 329 | 7.79 | 0.39 | 154 | 0.76 | 1.73 | 14.89

(b) GGBS(ground granulated blast-furnace slag)

Si0, [AL,O3| FeO | CaO | MgO | MnO | TiO, | S |Ig.loss
33.1 | 1381029424 6.1 | 0.4 | 096 | 0.66 | 2.29

(c) EC(CSA typed expansive cement)
SiO,; | AL,O;z | Fe,05 | CaO | MgO | R,O | SO; |Ig.loss
1.5 12.5 1.0 | 525 1.5 1.0 1 295 | 0S5
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Table 3 Details of test results

(a) Series |
. JeMPa)

Specimen* W/HB(%o) SP(%) F(mm) ” ¥ —d T 517
5N 0 100 14.0 16.9 202 24.8 27.8
5-1.0 0.5 100 2.7 15.3 19.8 22.0 23.0
5-3.0 50 3.0 108 1.7 12.3 184 18.3 21.8
5-5.0 5.0 120 0.5 7.4 12.1 16.2 174
6-N 0 109 7.6 14.7 21.1 23.1 25.8
6-1.0 0.5 109 2.0 14.0 17.1 18.0 17.9
6-3.0 60 3.0 123 0.6 7.7 13.9 12.8 12.9
6-4.0 4.0 129 0.5 6.9 9.6 12.0 12.8

*Specimen notation is classified into two parts, one of which gives the #/HB ratio the other refers to the addition ratio of superplasticizer

relative to HB in mass, SP

(b) Series I
Specimen* | W/HB(%) | Admixture R (%) F(mm) JedMPa)
1d 3d 7d 284 91d
5-N - - 100 6.5 21.0 26.3 26.9 26.3
5B-20 20 100 84 20.9 24.8 28.0 28.7
B —— GGBS
5B-30 50 30 100 8.8 20.5 26.0 30.1 334
5E-20 EC 20 100 16.1 23.5 304 31.2 352
SE-30 30 100 15.0 23.7 27.9 37.5 384
6-N - - 110 54 1.9 17.6 20.9 20.1
6B-20 20 123 5.4 12.3 16.4 19.6 20.1
6B-30 30 132 54 11.8 15.9 18.1 18.6
_— GGBS
6B-40 40 137 5.0 12.3 16.9 19.5 19.9
6B-50 60 50 145 53 11.9 17.6 18.1 19.0
6E-20 20 104 14.6 23.6 31.2 34.4 347
6E-30 EC 30 105 12.3 22.0 30.0 333 33.5
6E-40 40 107 16.0 27.1 314 33.0 344
6E-50 50 109 14.8 25.0 27.6 31.9 33.8
7-N - 109 35 11.1 16.8 17.4 17.8
7B-20 20 109 4.4 134 19.0 22.0 22.8
—_— GGBS
7B-30 70 30 117 5.5 13.2 16.9 17.5 18.3
7E-20 EC 20 110 8.2 13.2 21.5 274 27.8
7E-30 30 119 134 16.5 20.9 30.0 30.2

*Specimen notation includes three parts. The first part indicates W/HB ratio and the second part implies the kind of admixture and the

other gives the mixing ratio of admixture relative to whole binder in mass, Ry,

(c) Series |l
. b2 Ja(MPa)

Specimen* | W/HB(%) | S.A'(cm’/g) Ry(%) F(mm) 7 ¥ 77 54 91d
B4-10 4,000 10 113 54 11.9 17.0 20.5 20.8
B8-10 10 128 4.3 13.8 18.2 22.9 229
B§-20 20 135 5.4 17.8 21.0 24.6 25.2
B8-30 60 8,000 30 137 6.7 20.2 254 28.3 28.5
B8-40 40 142 7.0 204 24.5 28.1 29.5
B8-50 50 145 7.0 20.7 24.8 27.7 27.9

*Specimen notation includes two pars. The first part means the specific surface area of GGBS and the other refers to the mixing ratio of GGBS

relative to whole binder in mass, Ry
# S.A indicates the specific surface area of GGBS
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(d) Series IV

F(mm) for (MPa)
Specimen | W/HB(%)| Rp(%o) Mixing time(Min.) Y
1 3 5 7 10 15 20 30
5-N - 103 - - - - - - 25.5
5-10 50 10 150 137 139 139 132 129 129 120 289
5-20 20 158 147 145 146 149 154 149 140 28.0
5-30 30 165 171 169 165 161 164 158 159 22.9
6-N - 126 - - - - - - - 21.9
6-10 60 10 171 181 191 182 177 172 165 170 225
6-20 20 215 216 220 209 203 204 194 193 23.9
6-30 30 210 215 211 218 213 210 201 200 20.0

*Specimen notation includes two pars. The first part gives W/HB ratio and the other means the mixing ratio of PSP agent relative to whole

binder in mass, Rp

# Compressive strength measured from mold made after 1 Min's mixing
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Fig. 11 Relative strength against replacement level of GGBS
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Fig. 12 Relative strength against replacement level of PSP agent
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