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Abstract

The cement industry is considered a major industry for reducing greenhouse gases, increasing the amount of
binding materials that can replace cement in concrete is known as the most effective method for reducing carbon
dioxide. Therefore, research is being carried out to utilize large quantities of by-products that can be used as
alternatives to cement. However, there are problems with reduced strength at early age and retarded setting for major
reasons that do not increase the amount of mixture of binders used to replace cement. Thus, in this study, normal
cement and high-fineness cement were used and physical properties were reviewed by placing differences in fly ash
usage depending on the type of cement. As a result, the characteristics of strength were similar, and the hydration
temperature was the same level. Also, the durability test showed that the length change, carbonation resistance were
better than those of normal cement. Therefore, it is confirmed that the use of high-fineness cement is effective to
reduce the amount of cement used and using more by—products.
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Table 1. Design of experiment
Factors Levels
Normal cement [N]
Cement ) )
_ High Fineness cement [HF]
Mixture :
EA 5% (when using N)
25% (when using HF)
Slump 150+25mm
Air content 4515 %
Temperature 0~3 days
Experiment Compressive
strength 15h, 18h, 1d, 3d, 7d, 28d
Length change 0~50 days
Accelerated
carbonation 4, 13, 26 weeks

Table 2. Mix proportion of concrete

Unit weight (kg/m®)

Concrete ’ Slump Air Sla WIB Ad
NCret Mixture o “ o c 9
specification (mm) (%) (%) (%) W FA S G (Bx%)
N HF
N300-FA33 150+25 4515 514 499 166 300 - 33 914 894 0.7
25-24-150
HF250-FA83 150+25 45+15 514 499 166 - 250 83 904 884 0.7
N316-FA35 150+25 45+15 514 479 168 316 - 35 903 883 0.7
25-27-150
HF263-FA88 150+25 45+15 514 479 168 - 263 88 893 872 0.7
N352-FA39 150+25 45+15 51.4 422 165 352 - 39 890 870 0.7
25-30-150
HF293-FA98 150+25 4515 514 422 165 - 293 98 878 859 0.7
» N300-FA33; normal portland cement 300 kg/m® + fly-ash 33kg/m®,  HF250-FA83; high fineness cement 250 kg/m® + fly ash 83 kg/m®
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Table 3. Test methods and standards of test items

Test item Test method and standard
Slump KS F 2402
Air content KS F 2421
Temperature simple hydration heat measurement
Compressive strength KS F 2405
Length change KS F 2424
Accelerated carbonation KS F 2584

3)

3. AdE s

e 232 E

%% 4 EejoofjA] z)glo] wE ZAPES] &H
L&} B7|%kE Table 4 YebHith AE Aol
o AXYE HFY] 74 BUwrt =2 28 defsto] 23|
ol Aolg Fof 29lstal AldS S=3gatqlct. 1 At

3.1 2
AHE

325
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Figure 1. Hydration heat measurement
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Table 4. Result of slump and air content

Mixture Slump (mm) Air (%)
N300-FA33 175 58
HF250-FA83 175 49
N316-FA35 175 58
HF263-FA88 170 52
N352-FA39 175 46
HF293-FA98 175 4.1
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Figure 2. Temperature of concrete
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Table 5. Result of compressive strength

Mixture

Age

15h  18h 1d 2d 3d 7d 28d

N300-FA33 1.6 3.0 55 170 222 305 376
HF250-FA83 3.3 5.1 8.1 16.0 19.7 256 364
N316-FA35 1.4 3.1 65 175 253 303 392
N263-FA88 3.8 6.7 101 184 222 275 378
N352-FA39 2.2 5.0 97 247 305 353 450

N293-FA98 59 9.1 129 223 256 322 4341
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Figure 3. Compressive strength of concrete



Z710]) 74 o] e Aje) 2200 N AMg3E Hiat
3} GARBIA ok e AR el gtk ol
Aake AAAR) ) AED] Aol Ueha glo.
w, 7 Aol $7340] g FAS] Mg 71514 o
3 Ao paE E5F SoheEeld A 1 WK
HFE AH3F Hjio] O 31, o] 0] s @4dol

olefet AVFE SN Sk ek R A 3 U

H Ag 7 7= HRE RS ujglo] NS AR2-3} ujjg)
et oF 10~15% 2208 Zert Wizt A 28 UojA

5% ol £Fo 8 7wyl Z2AEE AuE Yehdch
ZelolofAl AHLE} S8} A] Aok szt 4
2ollA M3 Hhgslo] =8/ PRt b erelE
5o Aok EEY A Ao 12ln FAZ
20~30% A= A &= A, AE 56~91 LA BHE

AHETE A3 H9} =74 w7t GARSE 02 W
A PIE B BAS TP A0 LA g

[15]. 12y HF s E& AMES] B3] £U=7} 27]
ol ks S2rf wEn, @7k B2 sekes
gl HH17]. wEbA A7) AR sERde 27

Agolet T 4= Sl AT 28 Yol FAL] ARgRFo] 4
N& ARG viet T Al 27k4] 7t S8 AL
2 e, Figure 39 X F2olA A 7 DollA
28U & Aol wet Ze zjo|7} fradhs A UE
War Qi

Z12]31 Table 60l LR A} o] 42|52 SH A+
A A 2870w 5MPa ofv, $BEEA W A

A A7t e 14MPaoltH 18],

Table 6. Demolition time of form

Compressive strength of concrete

fCU

Member

Side of foundation,

beam, column etc. 5 MPa or more

More than 2/3 times the standard

Single layer : ;
compressive strength of design or
structure at least 14 MPa or more
Bottom of :
slab and Standard compressive strength or

beam, more (In case of using filler
inside arch Multilayer support structure, it can be
structure shortened by structural calculation,
and the minimum strength is 14
MPa or more

HFE ARESH uigke] 4 =284 ZH AFEH 84
2 Q72 5MPa oMol el AlES 25-24-150,

25-27-150, 25-30— 150 TFZ|A] Z
holw, N& ARE3H vigte] A9 1d, 1d, 18ho& HFE

ARgstol| whet ot Welkx]= ATE yYepfQich TS =
FEA U AR A £287 Q] 14 MPa ool =%
Sl= A AHE 7 4ol IAIge] 2 Y oJyigl
Ao Yepyitt webk] HRE ARl wel AJHES]
AMERRS E0lal, FAS] TS =01k AFE 29 A7

Z}Z+ 18 h, 18h, 15

o w2 FAIZ Aele] BAl QLS Aoz AzkEr)
3.4 Zo|w3
Ax42o g, 22T Sof e o

% B
W, dikdon B @%xﬂﬂm R ETE D

ol BARe] =

7l= Ao® deA QH19]. s
2gko. EEF) 22Zo)7] i), Zdo|Hsl A of| AR&3H
3| e FAL BE-ATA|7} 71 Eoba] AxSE

Z Ao g Q7tEl= 95-24—1500]c), Zo|¥H3l =4
A Figure 40 eI}, dolHst 74 At A5
5004 HFS AMESlL FAS 25 % 338t Z32|Ev}
N& ARS3HL FAS 5% &313t 22| Eof v]3) ¢F 19.3

% At Ak eoleh iR s 4a
o AMge EaEEY WSk FTMIAORA Axd

%9 2718 PAE 4 glcka delA UeH1g), et

oz 7 il A8 Asil o] FUT
o AsIol] uhel olefet Gake glold Alow
AZbEle)

E3 27] AgoA NS ARRS)H vijglo] HRS ARESH
wiRhT) %0] 23, o] Fol FARE ulER fAEE @
E UERIIH. o2l dik= eiihee] vt 9

0.000 o
Target concrete specification : 25-24-150
-0.010 -
< 0020
7 -0.030 f
o]
g
_v
‘£ -0.040 19.3%
@
-0-Normal portland [N]
-0.050 - ) .
{+High Fineness [HF]
-0.060 | | | | |
0 10 20 30 40 50 60
Age [days]

Figure 4. Length change of concrete
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Figure 5. Carbonation depth of concrete

Table 7. Result of carbonation depth

Age (weeks)
Concrete Mixture g
specification 4 13 26
N300-FA33 45mm 11.2mm 158 mm
25-24-150
HF250-FA83 3.8 mm 10.2mm 149 mm
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