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ABSTACT

Portland cement concrete is made with coarse aggregate, fine aggregate, portland cement, water
and, in some cases, selected chemical admixtures such as air-entraining agents, water reducer,
superplasticizer, and so on, and mineral admixtures such as fly ash, silica fume, slags, etc.
Typically, in the concrete, the coarse aggregate and fine aggregate will occupy approximately 80
percent of the total volume of the final mix. Therefore, the coarse and fine aggregates affect to
the properties of the portland cement concrete.

As the natural sands are drained, it is necessary and economical to utilize crushed
sands(manufactured fine aggregate). It is reported that crushed sands differ from natural sands in
gradation, particle shape and texture, and the micro fines in the crushed sands affect to the
quality of the portland cement concrete. Therefore, the purpose of this paper is to investigate the
characteristics of fresh and hardened concrete with high content of micro fines. This study
provides firm data for the use of crushed sands with higher micro fines.
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SUlel FAFTATFRE 19708 Y o} ¥ TEY 93 AALED A FEHER FUH 1, &
3 HZde At TEER AN, dFE ATY A4, ARAS5EE 1Y 59 A9 EH&‘%"*V]'
AYHI glo] F2 FEARY] AHEY ALFL F43) F7stn ot 53] 01§ A4 FA
AlgEE E3alE: F&FA(Coarse aggregate), FF A (Fine aggregate), Al WE(Cement), &
(Water)# E&olol+(Fly ash), 42}7}&(Silica fume), € 2(Slag) 53 & &3 A (Mineral
admixture) ¥ A} (Water reducer), AEA(Air-entraining agent), A 94 (Retarder) 53 22 &3
A(Chemical admixture) 522 FAEHEH, 1 FAdME Z(Aggregate)= ZAZE £F9 70~
80%E Aoz A A& HY Fristm S aHY @7, 3ER, GAF E A9
A AHA=E= A FA(River aggregate)= A9 n@FE o] olB2A o, FLITAE A AP
5 & (Crushed stone, 44)& ALt 3, AFAE vttt AH G s|AHSea sand)E F= AL
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F33 gloy, At g3 S R slo], FEE AFHSA gu 2AHEL BIAR A}
28 A, FT3YE R HIZE BAANA 4F F2EY UTAH & 9FE vXu 9o, it
of gF=Eol g dEE 23] AFely] AsMe G S FRsor da, B Ao AL
F7t e A 5o A e Ago] wEm glo] Zule] IAEFA RZFFLS oln| A3 A3
A 9t

U dA4E ned 20 FRAE dAstd ALY AR FE FHAIRA @& F e FHo
u, SiAF =R 14" § glo] Vg ARYE 2RI AT F e EIIESL BIAY AY
o] ol wyte HAFHA 2FHAL Yo, ¥+EEZW(Crushed sand)7t 714 A H oz F7|H ol
A ez Algdn. gustd AR AT Yol FHEA HEH Un, FLF
A(AA) AdA AR T AGRAES ATt QA £ don, FERdE FAAAM LA
E4dE dAsA A8 & 7 WEelng. a8y Rerde IdRdds €8 234 (Crusher)
o2 HHy3ly ¢lFHoE FAE BEV] W&o vigke] 4 E(Aggregate fines or Micro fines, 1l
)& Xgsn o] E3EY FAL HESE oyF v U] FeRege FAE AAAE
Z9% 247 53 go”

wetA], B dFoe vl o] £avlEY A x(Strength) ¥ AZ4ZF(Drying shrinkage)el
Hxe 9dFE dol B, C¥H, F¥ Edolds 9 AEAEFd e E3Ad a{53A
(Superplasticizer), 7 #|(Water reducer), AEA|(Air entraining agent)®} 72 E3}A|71 u]i o] <ol
uel EAEY FE € dAxFEd oaddd FE e AE go RiEd 1 §3o] gloy, o]
T Ad7FEAE 53 FeRY ASA gAHE g 2aYEd £F4FHoE AESE £ gl Was
Znz sted HFAHA Bl 9l

2 MEWS L WE

B dyoaes 488 F FEo=Z Uro AYI{FR ), Case A= FA(Water reducer)$t T
% 3} Al (Superplasticizer) 9t Z& &3} (Chemical admixture)”} A& 9] %o wet Zx 2 AZ+S
of W Jege Tol H7] 918, GYANE LS 350kgl/m’, B-AAEH|(W/C)E 05, 24 &(s/a)
0472 YA A a3, ulEe F& 5%, 10%, 15%2 HBAF|EA, 22 (Water reducer)®t LH%F
3} A (Superplasticizer) 2 Z¥ £¥XZ 127~152cmB5.0~6.0in)7t HEE uw|gste AdsdoH,
Case IlM e CH, F8 Z&toloj3d(Fly ash) ¥ A 7&F(Silica fume)® #L& £ 3}A) (Mineral
admixture)’} ul#9] ol wWal Zx L AZRFZFHd oW JFE do} wr] A, GHANWEZFS
350kgf/m®, E-AHAEN(W/C)E 053, FZA&(s/a) 0472 IREA &z, v&9 F& 5%, 10%,
15% % WA 7IHA, CH, FY Zgold4E 20% 2 Ad7FE 10% AHE tAsta, Case 1914
AL E TRESAZ B $YTE 127~152cm(50~6.0in)7t HEE wigsd 4¥& 884

E3] Case I A& AEA|(Air entraining agent)E 3titte] M4 2 3l 4P 433lg ot AEAZ
 BE3te £HEZXNE A% F i) Wil AEA ¥FE ALEAct  old Table 2a%t Table
2bt Case I# Case 119 Hg¢F oot
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Table 1a. Mixing proportioning(Case |, kgffm°)

Coarse aggregate | Fine aggregate
Sand t C t Wate
and type emen ater (dry) (dry)
Natural 350 175 802.2 9304
Crushed 350 175 975.8 781.3

Table 1b. Mixing proportioning(Case II, kgf/m®)

Coarse aggregate | Fine aggregate

Sand type Cement Water (dry) (dry)
Natural 350 185.5 802.2 930.4
Crushed 350 185.5 960.8 780.6

3. U=FH{ SH4EY

B AFGME 75%X75%275cm(3X3%x11in) 2712 ¥ A|HE& A Zsled ASTM C 157-93(Standard
Test Method for Length Change of Hardened Hydraulic-Cement Mortar and Concrete)ol] @t 28Y
¢} X34 (Lime saturated water)ol AL A F AJHE £ 230X17T(734+3°F), X 50%
4%, 400ml 28 ¥ ¥ A (Griffin low-form beaker)®] %'Z&(Rate of evaporation)©] 13+5ml/24h¢) A
zAdA AN F 49, 79, 149, 4Y AZFES 292, old dF Case 19 x5S 2
7} Fig. 1agt Fig. 1beld, Case [19] Azx4% A& Fig. 2a, Fig. 2b, Fig. 2c, Fig. 2dolth

Case 19] Az%2 ZAas BAsle BH Fig. last Fig. 1bolA B ulel o] JARPE AL
3} ARTE REndge AHEE Ao o 2 12542 ZAE Bed, v %o| Fred et A
Z&Z0) A ZUEL B, nBe Fo] AZFH vj¢ E IFL VAL ¢ F ANeH, £5
A2 F5EAS AesE ARTOE THEIAE AFLE o] ARFFHo] o F& AAE BA, WS
Feata Qe RS ALY ASdE EFAARA FFARGE 2/FEFSHAE AREE Aol A
z42d o o242 ¢ 4 Y. Case 19 AZ43H ARE FA3 B9, Fig. 2a, Fig. 2b,
Fig. 2c%} Fig. 2dolA R uiel o] AARAE A8 ARTE FERHE AHEE Aol ¢ & 2
222 Age B9z, wEe 4o Zsgd wet AxFFo] M F7IHE Case I3 vhaspA 2
e ngen, EAE FY Satoldd, AstEe AHME diAg ALols dASA & B9
A ¥)4g AHE 5o ol e AR AHNEE YA AT AxFFE 9 E T
AoE RS & 4 AUT. =P TR CH SPolAASE ARNE BAHA AEF Beole £
Ae A Fe A4 gE FY ZFo)ds, AsES ADE dAstg A FeRY o
a2 Az4E ARE By, 938 CY ZFdoldHE ANE dAso AEste A Sde JxFF
22 gL ARES F7) wEd, nES oF I JE Ferdd CF SeholdfdE AHWE d
et AFgste A$olE AzxFEd AT FAF 7Igdor & ez Agd
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Fig. 1a. Drying shrinkage of concrete using water reducer Fig. 1a. Drying shrinkage of concrete using superplasticizer
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Fig. 2a. Drying shrinkage of concrete without mineral admixture Fig. 2b. Drying shrinkage of concrete with 20% C fly ash
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Fig. 2c. Drying shrinkage of concrete with 20% F fly ash
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Fig. 2d. Drying shrinkage of concrete with 10% C fly ash
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1 ZA g2 Ads) T A REALES 4748 4o Jds) Yol, ALITAE DAY
e EAE FRIe Ao FARG Fagd, o3 dioz HAlE ALY FE oy, HAE
FEE FFH3L o ATIZAYESRY IS TN L, A £ AAtE 289 F AnkE &
A7l Q7] gEo] AT AH JHesta, 4 F29 FAE 9L £ YAvE L nAIYY,
FERA7 2 2E2HQ udeld dAAG. oy FH Zae FAL E8) ddE 9A
Fo2ol dd FPAT A7 o] FolAok 1, 53 RERyY YAA 10~20% HE AR e 0
Tol ZAYE ojHF JFE YA e Ao AT A7t o] FoiA ok s, AA FUAME olo] o
@A77k He g Aol

gt £ AFdaMe FFA € ZREAS 22 A CH, FY EelolojHg dastEol
PlEE T e FeRdd oud S vXE AE got By Y F FEoZ 1ol 4
& FYIAE, old dF ZEL de 2o
@ vl %ol 5%, 10, 15% 5712 8 &L 44 #astes 2L Byed, ot vy ¢
of T +& vEA0lY S Hol AX © Az ojof To] EulEls EAAZENHIL HY|
HEQ Rez Atzdrh
@ FeiAE AH8dte Ao mEY Fol 5%, 10%, 15% F7Hgtel wet & 3ce 43 gade
AEE B, AAEAE AHEE Aol vE FB 2 AAE B TFe vjE S IPY RER
HE AT F e UFAE AT FA8 71godor & oz Algdd.

Q@ V=T "Ee Fo] 5%, 10%, 15% F7istd met 3 Friste AA4E B3, AASAE A
T AR O ¥2 AFHE B, FEEHY vES = 3 9 olgA AEdE A2z v
23-3= 2

@ FEEYAA i Fol FF T/ £& AR$5S HY Frhete A¥E BAL, FAFAE
AHEE Aol v o & AxFS AFHE BV WEel tEe] uEd TP FERPE ALY
BEoE 453} tlBo] AAE F& 7[2odo} & oz Algdd. =G ESGAZA ZFAR
e ZAESFAE AT A7 0 AL AxFHE BAL, EFAEA CH EeoldHE AHET
A€ FE Egoldsly &S AL AR 238 ¢ & dx4F AnE By, 22545
€ 1P FeRY AgACE EAEAN FFARGE LHFHAE, EFARA CY Fdtol
fARTHE FY Eolohs1st AEE A&k & Aoz Agd)

A 2 Feudd v o wE GEAE, AR, A2FF ZHEL g0 HERYE
2 Abgsted 9ol F8% AsVE € ALz JdEHY, A AFdMe TRy A AtEE
A B, AA SAE AU A8 £ e AAE AT o] fEHR o Y A7 Al
#F3] o] F Ao & A= AlgEY.
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