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Objectives

How does supplementary cementitious material (SCM) type
affect SCC properties?

—Class C fly ash

—Class F fly ash

—GGBFS

—Class F + Limestone powder
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SCC Mixtures
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SCC Mixtures
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SCC Mixtures (40 Mixes)

Coarse Aggregate SCC Mixtures
Cement Type I/ll + | Cement Type I/ll + | Cement Type I/1l + Cement Type I/l +
25% Class C Fly Ash | 25% Class F Fly Ash 30% GGBFS 20% F Ash+15% LSP
NMSA
Type (in.) Low High Low High Low High Low High
Slump | Slump | Slump | Slump | Slump | Slump Slump Slump
Flow Flow Flow Flow Flow Flow Flow Flow
3/4
Crushed | (No. 67) X X X X X X X X
Limestone 1/2
(AASHTO | (No. 78) X X X X X X X X
M43) 3/8
(No. 8) X X X X
3/4
Natural | (No. 67) X X X X X X X X
Gravel 1/2
(AASHTO | (No. 78) X X X X X X X X
M43) 3/8
(No. 8) X X X X
Number of Mixtures 4 6 4 6 4 6 4 6
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SCC Mixtures (with limestone aggregate)

Mixture Type

SCC Mixtures

SCMs/Fillers 25% Class C Fly Ash 25% Class F Fly Ash 30% GGBFS 20% Class F Fly Ash + 15% LSP
Flowability Low slump flow Highslump flow  |Low slump flow Highslump flow  |Low slump flow Highslump flow  |Low slump flow High slump flow
NMSA, in. 3/4 1/2 3/4 1/2 3/8 3/4 1/2 3/4 1/2 3/8 3/4 1/2 3/4 1/2 3/8 3/4 1/2 3/4 1/2 3/8
Mixture ID 111 121 211 221 222 111 121 211 221 222 111 121 211 221 222 111 121 211 221 222

Cement Type I/11, Ib/cy 531 535 568 572 587 531 535 568 572 587 521 525 539 543 558 456 460 488 491 504
SCM, lb/cy 177 178 189 191 196 177 178 189 191 196 223 225 231 233 239 140 141 150 151 155
Filler, Ib/cy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 105 | 106 | 113 | 113 | 116

Coarse Agg., Ib/cy 1542 | 1,462 | 1518 | 1,439 | 1,334 | 1,542 | 1,462 | 1518 | 1,439 | 1,334 | 1,542 | 1,462 | 1530 | 1,450 | 1,345 1,542 | 1,462 | 1518 | 1,439 | 1,334

Natural Sand, Ib/cy 1,262 | 1,297 | 1,242 | 1,276 | 1,334 | 1,262 | 1,297 | 1,242 | 1,276 | 1,334 | 1,262 | 1,297 | 1,252 | 1,286 | 1,345 | 1,262 | 1,297 | 1,242 | 1,276 | 1,334
Water, Ib/cy 280 | 295 | 280 | 295 | 305 | 280 | 295 | 280 | 295 | 305 [ 280 | 295 | 280 | 295 | 305 | 280 | 295 | 280 | 295 | 305
HRWRA, oz/cwt 120 | 140 | 120 | 16.0 | 13.0 6.0 4.0 8.0 8.0 130 | 120 | 100 | 18.0 | 16.0 | 150 | 11.0 9.0 120 | 12.0 | 150

VMA, oz/cwt 0.0 0.0 6.0 0.0 0.0 3.0 0.0 3.0 6.0 0.0 0.0 0.0 3.0 3.0 0.0 0.0 0.0 3.0 6.0 0.0

AEA, oz/cwt 15 15 15 1.5 15 15 15 15 15 15 15 15 15 15 15 1.5 15 15 15 15

Total Weight, Ib/cy 3,792 | 3,767 | 3,797 | 3,772 | 3,756 | 3,792 | 3,767 | 3,797 | 3,772 | 3,756 | 3,828 | 3,803 | 3,832 | 3,807 | 3,792 | 3,786 | 3,761 | 3,790 | 3,765 | 3,749
Total Aggregate, Ib/cy 2,804 | 2,759 | 2,760 | 2,714 | 2,669 | 2,804 | 2,759 | 2,760 | 2,714 | 2,669 | 2,804 | 2,759 | 2,782 | 2,737 | 2,691 | 2,804 | 2,759 | 2,760 | 2,714 | 2,669
Total Powder, Ib/cy 708 713 757 763 783 708 713 757 763 783 744 750 770 776 797 702 707 751 756 776
WI/P Ratio 040 041| 037 039 039| 040| 041 037| 039| 039 038 039| 036| 038 038| 040| 042 | 037 039| 039
S/IARatio 045 047 | 045)| 047 | 050 045| 047 | 045| 047 | 050| 045 | 047 | 045| 047 | 050| 045| 047 | 045| 047 | 050

Paste Volume % 37.0% | 38.0% | 38.0% | 39.0% | 40.0% | 37.0% | 38.0% | 38.0% | 39.0% | 40.0% | 37.0% | 38.0% | 37.5% | 38.5% | 39.5% | 37.0% | 38.0% | 38.0% | 39.0% | 40.0%
Coarse Agg. Vol. % 34.4% | 32.6% | 33.9% | 32.1% | 29.8% | 34.4% | 32.6% | 33.9% | 32.1% | 29.8% | 34.4% | 32.6% | 34.1% | 32.4% | 30.0% | 34.4% | 32.6% | 33.9% | 32.1% | 29.8%




SCC with High Slump Flow
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SCC with Gravel Aggregate
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J-Ring Spread Reduction (in.)
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SCC with Limestone Aggregate
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Column Segregation (%)

Static Stability asmciew)
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Static Stability asmci
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SCC with High Slump Flow
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Compressive Strengt
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Modulus of Elasticity st casg)
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Splitting Tensile Strength  AASHTO 1196)
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Flexural Strength  @asnTo Te7)
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Drying (Free) Shrinkage (AASHTO T160)
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Restrained Shrinkage asmcise
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Changing the type of SCM/filler did not show consistent effect on the workability properties of
SCC. The type of aggregate, its size, and dosage of HRWRA have more effect on workability.

SCC mixtures containing Class F fly ash had the shortest time of setting compared to those with
other SCMsffiller.

SCC mixtures with LSP yield the lowest mechanical properties compared to those with other
SCMs as it had the highest cement replacement percentage (35%).

SCC mixtures containing LSP yielded higher creep strains than those with SCMs.

SCC mixtures with class C fly ash yielded higher drying shrinkage than those with other
SCMsffiller. -

SCC mixtures with GGBFS have the highest surface resistivity compared to those wi
SCMsfiller
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