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A Preliminary Mortar Test to Minimize the Paste Volume of
Concrete
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ABSTRACT

There are two ways to reduce cement content for a given quality level(strength, workability
etc.) in concrete. First, reducing the required paste volume by varying the shape or the grading of
aggregates. Secondly, holding the paste volume constant while replacing cement volume with
mineral admixtures or mineral fillers. And It will also be proved that the required minimum paste
volume is independent of the paste composition, provided the paste composition is in a reasonable
range. In this study, therefore, we have an object to determine the required minimum paste
volume for a given workability level. For this purpose, we tried the following experiments: vary
the paste volume for the three different grading of aggregates and determine the minimum paste
volume to achieve a certain level of workability with high-range water reducing admixture.

Keywords : minimum paste volume, shape or grading of aggregates, flow
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1. AMHES 35 M2 & 22| 54
Chemical composition(%) Physical properties
SiO, AlOs FexOs Ca0o MgO SOs NazOeq | lg. loss | Density(glem®) | Blaine (cm%g)
20.2 46 3.1 64.9 1.4 2.8 042 207 3.15 3,790
2.1.2 =
TEAZE P TFAZ PAHCOIE PMS, 1Y %)% SAHela GMS, ¥53 §1&) 2 " rZA(
3t NS)E AMgstgon, &84 542 & 29 2t
E 2 H=Ne =28 54
i i it wei i CPA
ooy | M| e T | G | oonenio | Sorenay [Lengrwan
PMS Limestone 3.47 267 0.58 1,701.2 64.2 1.144 1.502
GMS | Limestone 2.76 2.61 1.62 1,709.2 66.6 1.126 1.492
NS River sand 258 2.60 0.56 1,744.4 67.6 1.085 1.452
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FEOEES 130 UHATE e WP Batch quantities(grams per liter) Paste Volume(%)
e A 4 Ho]~E AA S 2t HEE S C W [HRWRA| Batch | Actual
= WEe T 49 gon te AlgS 10 | 16999| 5029| 2009| 2659| 400| 416
14 | 17565]| 3674| 2319 924 380| 386
=) 1O ] =L.o3
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oztEA e} F-EAYV(W/P)E A3 22 | 1869.8| 1949| 2447 3.12 340 342
31 Ho] ~E 9 ;z.]] A4S WA, 10 | 16815| 4802| 2177| 348 380| 400
’ 14 | 16815| 3804| 2493| 3669| 380| 401
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odo]=E ] ML A, AME R OMS e e T S182 | 2720|  1626] 380|389
kA 1%%(#2001&4 AE s 3+ 22 | 16815| 2648| 2839 330 38.0 382
Za)e] Bl 10 | 17662 4780| 1696 6784 320| 370
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