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Flowability of High Flowable Concrete with Fly Ash and Lime Powder

295 -4 38"
Cho, Il Ho - Sung, Chan Yong

Abstract

This study is performed to evaluate flowability of high flowable concrete using ordinary portland cement,
crushed coarse aggregate, crushed sand, sea sand, fly ash, lime powder and superplasticizer.

The slump flow and air content are increased with increasing the content of lime powder. But, the O-type
funneling time and Box-type passing are decreased with increasing the content of lime powder.

The slump flow, air content, O-type funneling time, Box-type passing and L-type filling of target com-
pressive strength 21~27 MPa and 35~42 MPa at curing age 28 days are 47~50 cm and 56~60 cm, 4.2~5.5%
and 4.0~5.7%, 8~12s and 5~10s, 4.3~5.0 cm and 3.4~5.0 cm, and excellent, respectively.

These concrete can be used for high flowable concrete.

Keywords : High flowable concrete, Slump flow, Air content, O-type funneling time, Box-type passing, L-type

filling.
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Table 1 Physical properties of ordinary portland cement

Setting

e
(h-min)

ific | Specific Compressive

Specific o

gravity surface strength (MPa)
area

(20C) | (crr/g) | Initial| Final |3 days |7days| 28days

3.15 3303 [4-10)5-22 25 31 39

Table 2 Chemical composition of ordinary portland
cement (%)

S0z | ALOs | CaO | MgO | SOs | FexOs |Others

2087 | 501 | 6190 | 350 | 221 | 318 | 333

#HE AT
Table 33} Zt}.

Cl Z210] OfA|
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Table 3 Physical properties of aggregates

Casifiaion | SLEN | TS | et | avmh | om
ag%‘}aei::te a‘;‘;ﬁzzfe 263 685 0.67 1520 5~25
Fine | Crushed sand 258 3,03 128 1,630 06~5
aggregale | Sey sang 250 282 112 1,500 06~5

Table 4 Physical properties and chemical composi-

tion of fly ash

Physical properties Chemical composition (%)
Specific |  Specific

gravity | surface area | SiOz | AlQOs |lg. loss| Other
(207) (em?/g)

2.19 3,767 4940 | 2520 | 390 | 21.50

2}, Msie] Oiee

237 U A H2E FES FA %= A
84 vRRe Aggon” 1 ey &9

A AA-e Table 58 2t}

Table 5 Chemical composition and physical proper-
ties of lime powder

Chemical composition (%)

Physical properties

Specific |  Specific
CaCOs | MgO | ALO; | Other | gravity | surface area
(20C) | (cm®/g)
9564 | 092 | 017 | 327 2.70 4,630
ol 25 245
2aYE WY P H5Y S8 95

)
s

AL Table 63 Zth
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Table 6 General properties of superplasticizer

A

. . Specific
Main ingredient gravity (20C) pH Color
Polycarboxirate 105 50 | Mgt velow
liquid
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Table 7 Mix design of high flowable concrete with fly ash and lime powder

. 3 Aggregate

Mix | B | S | WB | Water Binder (kgt/m') (kgt/m) e
type strength(MPa) (%) | (%) | (ket/m) Cement | Fly-ash pl(;\;lérézr Fine | Coarse (%)
HFC-1 21 479 1 494 163 264 40 26 870 945 0.75
HFC-2 21 479 494 163 264 66 - 867 943 0.77
HFC-3 24 474 46.9 164 280 42 28 851 944 0.80
HFC-4 24 474 46.9 164 280 70 - 848 941 0.83
HFC-5 27 474 | 446 165 296 44 30 841 933 0.90
HFC-6 27 474 446 165 296 74 - 839 930 0.93
HFC-7 35 472 426 166 312 48 - 32 829 926 1.10
HFC-8 35 472 42.6 166 312 80 - 825 923 1.13
HFC-9 42 469 40.7 167 328 49 33 814 921 1.30
HFC-10 42 469 40.7 167 328 82 - 811 917 1.34

*HFC: High flowable concrete
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Fig. 1 O-type funneling test apparatus
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Fig. 2 Box-type passing test apparatus

S5 3=Eq A48Y A43, 2006



Fig. 3 L-type filling test apparatus
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Table 8 Test results of high flowable concrete with
fly ash and lime powder

Ttem|Slump| Air | O-type |Box-type
. .| passing | L-type
Mix flow |content |funneling e -
) (height: | filling
type (cm) | (%) | time(s) | o)
HFC-1| 49 55 8 45  |Excellent
HFC-2 | 47 45 12 50 |Excellent
HFC-3 | 49 53 9 43  |Excellent
HFC-4 | 47 46 11 50 |Excellent
HFC-5| 50 53 8 43  |Excellent
HFC-6| 48 42 12 50  |Excellent
HFC-7 | 58 54 6 34  |Excellent
HFC-8 | 56 4.0 10 50 |Excellent
HFC-9 | 60 5.7 5 3.7 |Excellent
HFC-10| 58 4.2 9 50  |Excellent
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Fig. 4 O-type funneling time versus mix type
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Fig. 5 Difference of Box-type passing height versus
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