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Performance Design of Self-compacting Concrete Incorporated with
Crushed Sand Based on Two-Phase Suspension System
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(1. School of Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, China;
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Abstract: Self-compacting concrete (SCC) is regarded as a two-phase suspension system consisting of coarse
aggregate and mortar. Four groups of basic mortars prepared by crushed sand were designed to prepare SCC, which
had eight mortar film thicknesses ranging from 1.5 mm to 2.9 mm. The effects of the mortar rheological properties,
strength and film thickness on the workability and mechanical properties of the SCC were investigated. The
performance prediction formulas for SCC based on mortar properties (initial yield shear stress of the fresh mortar
and strength of the hardened mortar) and film thicknesses were established. The results show that to ensure the
workability and mechanical properties of the SCC incorporated with crushed sand, the optimized mortar film thickness
ranges from 1.9 mm to 2.3 mm, corresponding to a basic mortar maximum initial yield stress range from 51.9 Pa
to 65.2 Pa; the predictive formulas exhibit significant correlation, with correlation coefficients exceeding 0.90.
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Table 1 Gradation of coarse aggregates

Sieve size/mm

Sieve residue(by mass)/ %

Accumulative sieve residue(by mass)/ %

19 0

16 5.4
9.5 61.2
4.75 30.9
2.36 2.5

0

5.4
66. 6
97.5
100. 0

®2 BB RESLL

Table 2 Mix proportion of basic mortar

Mortar Water-binder ratio Sand volume fraction w(FA)/% w(SF)/ % w(WR)/ %
1 0.40 0.44 30 0 1.2
Il 0.32 0.44 30 0 1.5
Il 0. 26 0.44 30 0 2.0
I\ 0.22 0.42 30 2 3.0

1) SC b B i B ik T LU S48 A0 S0 50 1T 410 349 A I 45 3 B30l o i L



% 300 A1/ 5 P ATLER R O 3R T BLBRD 11 0 500 R 263
£3 ERBELRE
Table 3 Properties of basic mortar
Mortar Initial yield shear stress/Pa  Plastic viscosity/(Pa+s) Compressive strength(28 d)/MPa Flexural strength(28 d)/MPa
51.35 3.98 43.68 8.88
I 46. 31 7.57 58.61 10. 16
I} 21.94 20.89 65.52 11.89
v 40.19 22.87 84.16 13.01
x4 HHAWEEZRELIESHE
Table 4 Mix proportion of SCC incorporated with crushed sand
Mix proportion/(kg-m °)
Concrete T,/mm
CA CS C FA SF w WR
1.5 977 774 329 141 0 184 5
1.7 937 791 337 144 0 189 5
1.9 899 807 344 147 0 192 5
2.1 865 822 350 150 0 196 6
C30
2.3 833 836 356 153 0 199 6
2.5 803 849 361 155 0 202 6
2.7 775 861 366 157 0 205 6
2.9 749 872 371 159 0 208 6
1.5 977 774 367 157 0 165 8
1.7 937 791 375 161 0 169 8
1.9 899 807 383 164 0 172 8
. 2.1 865 822 390 167 0 175 8
10 2.3 833 836 396 170 0 178 9
2.5 803 849 402 172 0 181 9
2.7 775 861 408 175 0 184 9
2.9 749 872 413 177 0 186 9
1.5 977 774 397 170 0 149 11
1.7 937 791 406 174 0 153 12
1.9 899 807 414 177 0 156 12
2.1 865 822 422 181 0 159 12
C50
2.3 833 836 429 184 0 161 12
2.5 803 849 435 186 0 164 12
2.7 775 861 441 189 0 166 13
2.9 749 872 447 192 0 168 13
1. 977 739 429 189 13 138 19
1.7 937 755 438 193 13 141 19
1.9 899 771 447 197 13 144 20
) 2.1 865 785 456 201 13 146 20
80 2.3 833 798 463 204 14 149 20
2.5 803 810 470 207 14 151 21
2.7 775 821 477 210 14 153 21
2.9 749 832 483 213 14 155 21
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