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Relationship Between Basic Wor kability and Satic Sability of Self-consolidating Concrete
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Abstract: The static stability of self-consolidating concrete (SCC) was investigated via the penetration test and the column test. The
flow time of Tsqo, Teo and Ty, were collected when the slump flow reached 500 mm, 600 mm and stopped, and then the flow diameter
was also recorded. The relationship between the basic workability and static stability of SCC was analyzed. The results show that the
flow time and diameter both are closely related to the static stability of SCC, alonger flow time or a shorter slump flow gives a better
static stability. Also, the sensitivity of the flow time decreases to the static stability of SCC from Ty, to Tso. Besides the SCC is
considered to have a good static stability when at least three of the basic workabilities are satisfied, which are 5.3 s<T500<<20.0 s,
12,1 s<Tgpp<<46.4s, 357 s<T;,<<63.7 s, 550 mm=<-slump flow<715 mm.
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Tablel Property of cementitious materials

Mass fraction w/%

Specific surface

Material Density/(g-cm ™) b
Loss on ignition SOs cr- NaO+0.658K,0  CaO  FreeCaO  MgO areal(m”-kg™)
Cement 2,97 239 0016 0.71 3.32 3.08 364
Slag powder 0.8 146 0012 0.44 12.72 2.86 438
Fly ash 3.97 041  0.006 0.65 311 0.03
2 ARBRITHERR
Table2 Particlesizedistribution of river sand w/%
Fineness modulus >4.75 2.36-4.75 1.18-2.36 0.6-1.18 0.3-06 0.15-0.3 0-0.15
26 43 156 327 441 773 96.5 100.0
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Table3 Degree of static segregation resistance of SCC

Penetration depth (d) Degree of static segregation
<10 mm Resistance
10 mm< d <25 mm Moderately resistant
=25mm Not resistant




544 55 2 ik OB S R SREE AR TR S SRR E TR OC R - 263 -
1.3 HEctk FIME. §5E. ERERAR. AR L E R

3% A T % SR L, FTFUKAREE . sk

PR BN e AR e S aSAa e PR R

x4 BEIXRBRLIESHL

Table4 Mix proportionsof SCC

kg/m®

Coarse aggregate/mm

SampleNo.  Cement Slag power Fly ash Sand Water SP VMA EA Air entraining agent
5-10 10-20

1 250 137 85 332 498 830 182 7.80 1.04 47 0.052
2 250 137 85 332 498 830 188 7.80 1.04 47 0.052
3 250 137 85 332 498 830 191 7.80 1.04 47 0.052
4 250 137 85 332 498 830 200 7.80 1.04 47 0.052
5 250 137 85 332 498 830 182 6.76 1.04 47 0.052
6 250 137 85 332 498 830 182 10.14 1.04 47 0.052
7 250 137 85 332 498 830 182 10.92 1.04 47 0.052
8 250 137 85 332 498 830 182 7.80 1.04 47

9 250 137 85 332 498 830 182 7.80 1.04 47 0.105
10 250 137 85 332 498 830 182 7.80 1.04 47 0.130
1 250 137 85 830 830 182 7.80 1.04 47 0.052
12 250 137 85 332 498" 830 182 7.80 1.04 47 0.052
13 250 137 85 249 581 830 182 7.80 1.04 47 0.052
14 250 137 85 415 415 830 182 7.80 1.04 47 0.052
15 250 137 85 498 332 830 182 7.80 1.04 47 0.052
16 250 137 85 581 249 830 182 7.80 1.04 47 0.052
17 264 144 89 305 457 875 192 6.64 1.10 49 0.055
18 231 127 78 348 522° 769 168 7.14 0.96 43 0.048
19 215 118 73 370 555° 716 157 8.16 0.90 40 0.045

Defoamer is used in Sample No. 8 and has a content of 0.175 kg/m® ° means a maximum size of the aggregate is 16 mm; SP—Superplasticizer; VMA—

Viscosity-modifying agent; EA— Expansion agent.
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Table5 Test results of the performance parametersof SCC

Sample No. Tsoo/S Teoo/S Trin/S Slump flow/mm Penetration depth/mm Static segregation percent/%
1 5.8 126 38.7 645 3 17
2 4.0 127 42.8 705 6 0.0
3 53 10.1 35.8 700 7 14
4 32 6.1 35.7 725 10 29.0
5 6.3 143 35.7 610 2 0.0
6 5.3 121 30.0 710 6 16.0
7 41 10.3 337 750 >30 64.0
8 6.6 16.1 40.0 660 3 2.6
9 71 149 48.6 660 3 0.0
10 105 244 44.4 645 5 0.0
1 17.7 40.4 61.2 605 7 14
12 8.1 19.1 46.4 640 6 14
13 8.1 20.9 40.1 600 0 28
14 9.7 18.7 48.4 620 3 0.0
15 6.8 153 49.8 680 5 0.0
16 8.3 19.2 425 600 1 27
17 6.1 14.6 39.2 650 6 7.7
18 9.2 244 50.7 610 4 0.0
19 11.8 415 575 1 0.0

Tsoo, Teoo @d Ty are flow times collected when the slump flow reached 500 mm, 600 mm and stopped.

Dimensionless parameter

K1 Bt ahin 18] 5 5 8 e PE ] 155 &
Fig. 1 Connection between the flow time and the static stability of SCC
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Table6 Relationship between the parametersand the static stability

SampleNo. 53s5<T50<<20.0s 12.1s<Tgp<46.4s 35.75<T{;<<63.7s 550 mm<Slumpflow<715mm  Satisfy numbers Static stability
1 Satisfy Satisfy Satisfy Satisfy 4 Favourable
2 Dissatisfy Satisfy Satisfy Satisfy 3 Favourable
3 Satisfy Dissatisfy Satisfy Satisfy 3 Favourable
4 Dissatisfy Dissatisfy Satisfy Dissatisfy 1 Worse
5 Satisfy Satisfy Satisfy Satisfy 4 Favourable
6 Satisfy Satisfy Dissatisfy Satisfy 3 Favourable
7 Dissatisfy Disseatisfy Dissatisfy Dissatisfy 0 Worse
8 Satisfy Satisfy Satisfy Satisfy 4 Favourable
9 Satisfy Satisfy Satisfy Satisfy 4 Favourable

10 Satisfy Satisfy Satisfy Satisfy 4 Favourable
11 Satisfy Satisfy Satisfy Satisfy 4 Favourable
12 Satisfy Satisfy Satisfy Satisfy 4 Favourable
13 Satisfy Satisfy Satisfy Satisfy 4 Favourable
14 Satisfy Satisfy Satisfy Satisfy 4 Favourable
15 Satisfy Satisfy Satisfy Satisfy 4 Favourable
16 Satisfy Satisfy Satisfy Satisfy 4 Favourable
17 Satisfy Satisfy Satisfy Satisfy 4 Favourable
18 Satisfy Satisfy Dissatisfy Satisfy 3 Favourable
19 Satisfy Satisfy Satisfy 3 Favourable
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Table7 Test result of different content of mineral admixture of SCC

Sample Ts00/S Teoo/S Thin/S Slump flow/mm Penetration depth/mm Static segregation percent/%
100%C 6.8 18.6 44.0 650 2 5.6
20%FA+80%C 111 374 570 1 13
20%SL +80%C 7.8 222 47.2 630 7 10.0
30%SL+70%C 6.7 224 38.1 640 7 4.0

C—Cement; FA—Fly ash; SL—Slag powder.
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Table8 Relationship between the parameters and the static stability

Sample 5.35<T500<20.0s 12.15<Tgp<46.4s 357s<T;<63.7s 550 mm<slump flow<715mm Satisfy numbers Static stability
100%C Satisfy Satisfy Satisfy Satisfy 4 Favourable
20%FA+80%C Satisfy Satisfy Satisfy 3 Favourable
20%SL+80%C Satisfy Satisfy Satisfy Satisfy 4 Favourable
309SL +70%C Satisfy Satisfy Satisfy Satisfy 4 Favourable
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