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Study on Properties of High Strength Concrete using
Ettringite Based Additives and Silica fume
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Table-1 Physical properties of Ordinary
portland Cement

Specific
gravity

Blaine

kinds (en?/z)

Sign

OPC(A) A 3.13 3190

OPC(A) B 3.13 3642
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Table-2 Physical properties of aggregate

. Max. | Specific | Absorption | ..
kinds Size | gravity %) Fineness
Fine Agg. 5 2.52 1.73 291
Coarse Agg | 19 259 0.93 7.06
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Table-3 Physical properties of chemical

admixtures
N A ‘ 5i Specific u
ame ppearance | Sign gravity p
Mighty-150 | Dark brown| SP 1.2 8+1
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Table-4 Physical properties of Silica fume and
admixtures for High-Strength Concrete

) ) Specific Blaine
Kinds Sign gravity {en*/g)
Silica SF 2.18 192400
Admixtures for |, 2.92 2700-3500
High-Strength
Concrete CP 2.92 7500
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65°C

25°'C

B & Presteaming | Temperature |[Period at max. Cooling Subsequent
- period rise period temperature period curing
W OE 25°C 15°C/hr 65°C ~4°C/hr 25°C

iRy 14 O(hr) 4 :00(hr) 6 : 40(hr) 10 : 40(hr) 20 : 40(hr)

Fig.2 Typical sequence for steam curing
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Table-5 Test result of compressive strength, splitting-tensile strength and Quality of fresh

concrete
Strength (kgf/cn®) Quality of
Repleace- Kind . Splitting- fresh
B W ment of of Compressive tensil conerete
B ensile
Admixture | Cement Steam Standard | Steam
curing curing curing SPO Slump
1 day 7 day 28 day 28 day 28 day (B%) (cm)
0 A 286 293 374 471 33 3.20 55
40 | SF10 A 202 261 308 303 36 3.50 53
DM10 A 225 278 425 255 3 2.70 5.0
SF10+DM10 A 264 215 336 348 42 4.80 55
0 A 335 430 521 57 39 0.80 58
B 378 415 475 507 40 1.20 57
SF10 A 390 460 534 624 B! 1.75 55
DMI0 A 390 449 675 424 41 0.55 6.0
0 B 425 512 649 416 41 0.70 50
CP15 B 465 550 683 632 56 0.80 7.0
530 CP30 B 488 632 739 420 57 0.65 6.3
SF10-+DM10 A 602 736 784 624 73 1.60 55
SF10+CP15 B 598 764 767 649 56 1.50 7.0
SF10+CP30 B 604 703 683 624 53 1.40 6.0
0 A 277 369 472 461 41 0.20 6.1
%5 SF10 A 318 353 421 525 41 1.00 50
DMI0 A 345 406 583 343 49 0.00 5.0
B 368 438 577 321 38 0.00 55
0 A 238 317 379 37 36 0.00 13.0
40 SF10 A 283 355 397 452 42 0.20 5.0
DM10 A 236 359 489 201 49 0.00 17.0
0 A 35 462 474 537 42 0.70 5.0
B 316 409 469 436 41 0.50 7.0
SF10 A 432 471 565 600 45 1.50 5.38
DM10 A 427. 528 637 319 59 0.40 6.3
600 | 30 CP15 B . 469 573 716 643 52 0.55 5.2
CP30 B 521 616 722 446 &4 0.45 .51
SF10+DMI10 A 480 550 680 504 66 0.90 53
SF10+CP15 B 503 637 700 588 55 1.00 6.3
SF10+CP30 B 492 588 704 576 60 0.90 6.0
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Fig.4 Relationships between Water Cement
Ratio and Compressive Strength of
Concrete
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Table-6 Properties of strength for
Replacement Ratio of each
Admixtures (W/B*=30%)

Replacement Ratio of Admixtures(%)
Bl g SF10 | S710 |SFI0
0 |SF10| DM10 |CPI5|CP30} + | + | +

DM10}{ CP15 |CP30

Tday | 100 [ 17| 116113 | 123 | 129 | 180 | 1588 | 160

530| Tday {100 ] 107 | 104123 1133 | 152 ) 171 | 184 | 169
2day | 100 | 1021 129,137 | 144 | 156 [ 10| 161 | 144
Tday | 100 | 15 14 148 ) 165 | 139 ] 159 | 1%

6001 Tday | 100 | 102 14 40 ] 151 | 119 | 156 | 14
Bday | 100 | 119 13 1531 14 14414915
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Fig.7 Compressive Strength Versus
Replacement Ratio of (SF10+CP)
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Table-7 Steam curing Compressive Strength
per Standard curing Compressive
Strength

Replacement Ratio of Admixtures(%)

BY| W/B' SF10 | SF10 | SF10
0 |SF10| DMI0 |CPIS|CP3O| + | + | +
DM10] CP15 |CP30

4600 30 | 1% | B 60 - -8y -
N 05107 17 | 6364 | B[ 5T | & & A
0| B | B [ 1B 958 | - | -1 -1 -] -
0 | 9 |14 4 o B I I I
o0 30 113,93 106 £ Vi u| 4|8
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Fig 8 Effects of curing conditions on compressive strength
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Table-8 Compressive Strength per Spilitting-
tensile Strength (W/B*=30%)
Replacement Ratio of Admixtures(%)
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]y Vel |- |- s - |-
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