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Study on the Influence of Elongated and Flaky Particles on the Performance of High Strength Concrete
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Abstract: From the perspective of coarse aggregate elongated and flaky particles, the effect of its content and particle size on
the properties of high strength concrete was investigated. The concrete was prepared with four kinds of coarse aggregates with
5% , 15% and 25% of the content of elongated and flaky particles, and the working, mechanical and durability properties of
the concrete were investigated, and three kinds of elongated and flaky particles in the size range of 5-10 mm, 10-16 mm and
16—20 mm were selected to investigate the influence of the size on the performance of the concrete. The results show that the
increase in the content of elongated and flaky particles, high— strength concrete ease and pumping performance deterioration,
concrete compressive strength decreased, concrete shrinkage increased, and the durability of high- strength concrete is
unfavourable; concrete mix slump and expansion, hardened concrete compressive strength at various ages with the increase in
the size of the elongated and flaky particles in the coarse aggregate and reduce. Considering the influence of elongated and flaky
particles on the performance of high— strength concrete, it is suggested to control the content of elongated and flaky particles not
more than 5% ; at the same time, when calculating the content of elongated and flaky particles, it is necessary to multiply the

influence coefficients of elongated and flaky particles of different particle sizes on the basis of the standard method of calculation,

EEEN: ROR (1965—), B, Wi+, HIF, ARHE: SHERREL,
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so0 as to achieve a better control on the particle shape of the coarse aggregates.
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Table 1 Main technical indexes of cement
BIE WEER AR BESII/min BURSEE/ MPa

/ (g/em®) / (mP/kg) KR/ % sk 2873 3d 284d
3.03 416 27.3 165 250 32.1  50.4

R2 WWBEHEERARER

Table 2 Main technical specifications of mineral admixtures

#E wE RER e MR R %
i/ (g/em®) / (mP/kg) /% 7d 28 d
Ly 2.86 442 94 88 95
WK 2.30 410 106 76 80

F3 EREEMEEIERR
Table 3 Main technical indexes of silica fume
SiO, T/ % R/ (g/em®) WEREBY (m*/kg) TaKE L/ %
90. 8 2. 14 1520 115
£4 BEMBEEUFAR

Table 4 Main chemical composition of cementitious materials / %

el

gy Si0,  Ca0 ALO; MgO SO, Fe,0, TiO, K,0
KPR 17.41 6255 8.09 4.77 3.76 3.42 @ — —
WK 48.16  4.79 34.07 1.81 1.14 639 1.78 1.86

By 33.57 39.48 17.43 6.63 1.58 1.31 — —
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Table 5 Grading range and selection of crushed stone particles

e AR Bt R%E %
g

/mm 2,36 mm 4.75 mm 9.5 mm 16.0 mm 19.0 mm 26.5 mm 31.5 mm
e 5~25 95~100 90 ~100 — 30~70 — 0~5 0
PR 5~25 100 100 82 38 18 0 0
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Table 6 Main technical index of coarse aggregate

BRI MY B HTIRIE
/mm / (kg/m*)  / (kg/m®) PR it/ %
5~25 2520 1470 41.6 4
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C K F SF S G W

411 95 32 22 618 1052 157
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Fig.1 Effect of coarse aggregate flat and elongated particle
content on the workability of concrete
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Fig. 2 Effect of flat and elongated particles content
on compressive strength of high strength concrete
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Fig. 3 Effect of flat and elongated particles content
on shrinkage properties of concrete
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Table 8 Effect of flat and elongated particles content
on durability performance of concrete
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Table 9 Influence of different particle size distributions of flat
and elongated particles on the properties of concrete
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Table 10 Influence coefficients of different particle
sizes of flat and elongated particles
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B REGEE  0.54~0.67 0.77~0.89 1.10~1.54 1.73~2.19
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Table 11 Corrected flat and elongated particles

content for different groups / %
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