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Influence of the Improveal Grain Shape of Coarse Aggregates
on Compactability of High Performance Concrete
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Lee, Seung-Han Kim, Hee-Joong Jung, Yong-Wook

ABSTRACT

The influence of the improvement of grain shape of the coarse aggregate to the unit powder
content of concrete and the fine aggregate ratio for the increase of the flowability and segregation
resistance of high performance concrete was examined.

According to the experimental results, {lowability and compacting of concrete presents
best states in the S/a which has the smallest void ratio. The coarse aggregate after
improvement of grain shape, that has changed from the 0.68 of spherical rate of disk
shape to 0.73, led fine aggregate ratio to be down 6% (i.e from 47% to 41%). The
improvement of grain shape of the coarse aggregate also led the lowest unit powder
content to be down 60kg/m (i.e from 530kg/m’ to 470Ckg/m’). And approximate 10% of unit
water content has been reduced as unit powder content was down.

However, the compressive strength after the improvement of grain shape of the coarse
aggregate decreased to 5% due to decrease of adhesiveness of the aggregate and cement
paste.

Keywords : high performance concrete, the smallest void ratio, fine aggregate ratio, the lowest unit
powder content, grain shape, spherical rate
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Table 1 Chemical composition and physical properties of cement
and mineral admixtures

) i Chemical composition (%)
Type Blajne| Specific|lg.|

(/)| gravity | (%)
e N N e P T

Ordinary
Portland { 3169 3.15 [1.03|2.94 5.57{3.33 64()? 2.58/0.61
Cement

Fly Ash |3026] 2.67 |2.67/850234| - | - | - | ~

Hat fumece 4500 2,90 12.90| B8 149038 22641 0.11
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Table 2 Physical properties of used aggregate

Unit | Ratio of
SDECi_ﬁC Al:f(())rl;p_ %lght AtBOIUtB
gravity (%) (/) V(E%m

Type

Fine aggregate | 2.61 | 1.88 |2.67|1695| 65.1

*#1)
Coarse | Before™ [ 2.69 | 1.03 | 7011535 57.2

aggre-
gate | amer*”| 271 | 0.94 |6.91)1640| 60.6

*UBefore : Before improvement of grain shape
*2After : After improvement of grain shape
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Fig. 1 Grading curves of aggregate
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Table 3 Chemical component and physical properties of
chemical admixtures

Type Charac-| Main H Specific
P teristic | component P gravity
Naphthalene
Super | Dark |\ pobon| 8.5%1.5 |1.2240.02
plasticizer | brown
Co-polymer
Air¥niraining| Dark . B
Admixtures | brown resin 102520.005
Viscosity . 7£0.1 N
Agent White | Cellulose (19Sclution) 1.06x0.02
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Fig. 2 Measurement of aggregate grain shape
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Table 4 Calculated equation of shape factor

Calculated

equation Remark

Shape factor

Spherical rate | =% bc/d’ |a: Major axis
Slenderness rate| e=a/c , . .

Cubical rate s=alb b Medium axis
Flattening rate| f=ab/c ¢: Minor axis
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Table 5 Shape factor of aggregate

Classifi- | Spher-| Slen- |Cubi-| Flat- Aggre-

ation| ical |dermess| cal |tening c/b | gate

Type rate | rate | rate | rate shape

oarse | Bfore | 0.68 | 2.39 | 1.44 | 50.82 068 oot
aggre—

gate | aster'? | 073 | 1.88 | 1.42 | 39.04|0.78| Tl

Shape

1 Disk

Cnsl iBafore 0.74 | 2.60 | 1.42111.92{0.59 Shape

sand | ool 078 | 1.99 | 1.40 | 11.61|0.73| Crular

Shape

“VUBefore : Before improvement of grain shape

*YAfter : After improvement of grain shape
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Fig. 5 Correfation of circular rate and shape of aggregate
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