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Mechanical Properties of High Strength Concrete with

High Volume Mineral Admixture
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The purpose of this study is to evaluate on the mechanical properties of High Volume Mineral Admixture(HVMA) high strength
concrete to reduce the amount use of Ordinary Potland Cement, to discover the optimized HVMA binder and to test HYMA concrete

based on the change of W/B and curing temperature.

The results were shown as follows: The HVMA binder using the mixture of combined heat power plant fly ash and anhydrous gypsum
known as inorganic activators with the mixture of blast furnace slag and fly ash was optimized. The mixture of HYMA high strength
concrete at 26% of W/B ratio had a good result on flow characteristic and mechanical properties. High strength HYMA concrete over

50MPa is possibly manufactured over curing temperature 20°C.
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Table 1. Experimental program

Series Item Evaluation contents
Binder OPC, BFS, FA
Mortar Inorganic activator QL, HA, AG
. 1. QL, HA, AG
Mixture factor 2. QL+AG, HA+AG
W/B(%) 24, 26, 28, 30
Curing temp (C) 10, 20, 30
Binder factor OPC, PL, HVMA
Conc. Frosh Sl.ump flow(KS F 2594)
Air content(KS F 2421)
mZte}f(t) d Compressive strength(KS F 2505)
Hardened | Modulus of elasticity(KS F 2438)
Shrinkage strain(KS F 2424)/20C

Table 2. Mix proportions of HVYMA binder (Mortar)

Mix proportions of Binder(%)
Mix . R
i ae | comms FA Inorganic activator
QL HA AG
PL 70 - - -
Q5 65 5 - -
Q10 60 10 - -
H5 65 - 5 -
H10 10 60 20 - 10 -
AS 65 - - 5
Al0 60 - 10
Q5AS 60 5 - 5
H5AS 60 - 5 5
Table 3. The Mix Proportions of HVMAC
W/B S/a Unit Weight (kg/m’)
(%) (%) W | Binder S G AD
30 47.2 516 768 865 3.61
28 46.0 155 554 732 865 4.71
26 44.7 596 693 864 5.66
24 429 646 645 865 6.78
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Table 4. Physical and Chemical Properties of Cementitious Materials

Ttems SiO, ALO; Fe,0s CaO MgO SOs L.O.I Density Blain 45um seive

Types %) (%) (%) (%) (%) (%) (%) (gfem’) | (em”g) | residue (%)
OPC 21.6 5.55 3.83 60.8 2.07 2.35 2.17 3.10 3342 11.4
GGBFS 34.1 15.4 0.50 41.6 4.16 3.15 0.32 2.90 4191 3.00
FA 60.0 22.7 5.92 7.10 0.00 0.16 3.74 227 3432 25.6
QL 1.51 1.30 0.50 90.5 0.60 0.65 4.45 3.28 2 566 454
HA 27.6 13.0 6.85 353 5.98 5.57 4.54 2.82 4 848 29.0
AG 2.95 1.40 0.35 38.8 1.56 50.6 3.85 2.82 3643 9.30
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Table 5. Compressive strength of HYMA mortar

. Compressive strength Strength development
bl (MPa) ratio (%)
design

3d 7d 28d 3d 7d 28d

PL 9.4 154 30.2 - - -
Q5 8.9 17.7 34.4 94.7 115 114
Q10 5.1 11.6 23.6 543 753 78.1
H5 9.9 16.3 313 105 106 104
H10 10.3 17.2 30.8 110 112 102
AS 16.1 24.1 29.8 171 156 98.7
A10 11.2 19.4 26.7 119 126 38.4
Q5AS 9.1 23.9 38.5 96.8 155 127
H5AS5 13.2 27.2 36.0 140 177 119
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Fig. 1. Strength development ratio of HYMA mortar
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Fig. 7. lump flow and air content of Concrete
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Fig. 8. Compressive Strength of Concrete in 10C

100

——0PC ——PL —h— HVMA

75

50

25

Compressive Strength(MPa)

W\

023 7 28 56
Ages(day)

Fig. 9. Compressive Strength of Concrete in 20C

N ZIE Fig.

paLs
U FHVMAE 1.4~3 7MPa B2 Z= &
H? %MI LIEHGT OPCE MY 720N SHLEE
SHGIOLY, PL% E oM =28 J=E E5H| 2
O, THY 282

=5

LIEt

3%



100

——0PC ~4d-PL —d—HVMA

75

50 |

Compressive Strength{MPa)

25

023 7 28 56
Ages(day)

Fig. 10. Compressive Strength of Concrete in 30C
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