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Abstract
The aggregate, which does not satisfy the standard of KS F 2573, was selected for this

i investigation. The 28day compressive strength of recycled aggregate concrete without pozzolan material i
' was 21.7MPa, which was less than the strength of concrete made with crushed stone. However, the !
i compressive strength at 28 days was improved by mixing early rapid hardening cement to the cement i
i at the weight ratio of 2.5%. Furthermore, the compressive strength at 91 days and 180 days increased i
i significantly by adding fly ash, slag powder, and diatom powder. The tensile strength of recycled i
i aggregate concrete with pozzolan material also increased about 40% compared to the general concrete. i
i Futhermore, the shrinkage and creep of recycled aggregate concrete with fly ash and slag powder i
. was a little decreased that of recycled aggregate concrete with fly ash and diatom powder. |
i Relationship between compressive strength and creep coefficient was shown to the linear relation like i
% as o ,=—30CF+404. %

AE : ExT AR, SHEA, BE, AEZ4E 22z
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Sample CaO SiO; Al,Os MgO Fe O3 SO3 Nax0 L.O.I etc.
Ordinary Portland Cement 61.4 20.5 6.4 3.0 2.9 2.1 1.2 0.8 1.7
Early Rapid Hardening Cement 60.9 20.6 6.1 2.7 2.9 4.7 - 0.7 14
Slag Powder 33.5 44.2 14.0 4.9 0.8 14 0.9 0.1 0.2
Fly Ash 4.22 52.0 21.1 1.2 10.9 0.06 1.0 5.0 1.52
Diatom Powder 0.70 84.58 5.31 0.32 2.27 0.27 4.84 1.20 0.51

w3 AA 279 8371E 2 A% AE FauE 2. A8l

o2 she JdERES] J¥oR AR f5ud WA
TAZE Ao} 20059 149 “AAHIES] AL £ 21 ARRKZ

Zlol &g HE” o] AlPEI 211 AJHE 9 ZZE2 M2

wEbA, 2kdo] ¥Ee fejvete] A AdHNE & AMEE W% 315g/m’, BU% 3540cm’/gel REX
ﬁﬂ?_’-ﬂﬂlig ZIAYEL IA=Z XH%}%?% A5, Az EW=ANE(Ordinary Portland Cement, OPC)$} ¥&®
FARE A4S FEsheY E Teo] 2 By opg 2.27glem®, BT 6,230cm/gl ZZZHAIME(Early Rapid
A +ELE]E A ZA] AMEE L l% shd, 4 2 Ak 5 Hardening Cement, ERO)Z Alg-slpom, ¥=& Aag=z
A AHAe] e QS WA $ERAE =Y = 9dx 215gm’, ET% 4250cmYgdl Zeho]sfA|(Fly
T oug AAYPYAS HESR=T 7o T F S Ash, FA), 9% 2.90g/cm’, 2% 4,500cm?gel 12
Ao sgect? 71 mRukSlag Powder, SP) ¥ W= 230g/m’, Buw

a8y, HEIYES &85 SIEAle AdSAe 3,500cm?’/g FFZE2HDiatom Powder, DT)S Al8-3190.m,
9] AHE Fo|2E HE REgar)t BEEHo| glon SRS i 13 2k
2 FAYE ne} s Fdo] A EefAe &
Aol Atk F, cFEAE EFe) B AdASA, dd 212 =Xy
Ao B2etart 9 FAE SA) 3 R2Eagte) & A 4= 2.63g/cm T4 1599 A s
A 3FFREA ol cEIAe Ex 2 F5EY ¥Eol AHgatgon, #FezRe 9 263g/cm’, F58 0.73%9)
7] Wil 2AYES IARA 28] F2E A #%f—é—zmcsm A 2.48g/cm’, FE 4.25%Q) #H 2
7] SaAE wlg- ol el ok FYE £¥FeIAEE=A B RAE ARSI 7
TS FAYES AR B8] AeliMe =8 oo B e B2 4Ee & 29 2
A AL ZAYES] FAs A Ik =AY
& AHES ZAYEY /‘éél% MR P B g A I 2 FemeEM f s S21H 42
HEAES sfys M A nFA F82A] 2 Unit
AS Azxshs W Xi%él oAt XIS Aggregate ?ﬁg J(Dge/rcl;gg Abs?;liﬂon FM. vgz;r;e
B4 AFgalel Amaehze] AL P WHo g
2 ERE 5 89 CrEShed 25 | 263 0.73 6.95 | 1502
© T W mAnes pen wane o chc;r;eed 25 | 248 425 6.65 | 1483
2 4AE sk Sl dEkew HEIEWREAIUE aggregate ' ‘ ‘ ’
nEEYT v R 2L 5o XS Augs =7
Ao AL GREA SS9 BE AaGF R 2 213 2o
ng wEEaelEs) v, 135tk TAERFAHRWR), 371 90AAEE AH83sirk
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——@— Natural Aggregate
s ——6—— Recycled Aggregate
————— Standard Grading
_____ Standard Grading

&

0 10 20 30 40

i Unit weight (kg/mg) Chemical a0dm1xture . i
| Gmax (Bx%) Slump air |
! Type | (hm) G (mm) % Remark ;
| OPC | ERC| W S SP FA DT AE HRWR 0 |
! CS RA !
| CTL 25 | 334 - 174 | 836 | 933 - - - - 0.15 0.6 100 4.0 Control |
! TCM1| 25 334 - 174 | 838 - 884 - - - 0.25 0.65 140 4.5 RAC !
i TCM2 | 25 [225.4 835 | 174 | 820 - 869 16.7 | 83.5 - 0.5 0.5 115 4.3 FA25 i
i TCM4 | 25 |22541 8.35 | 177 | 817 - 867 - 83.5 | 16.7 0.6 0.5 115 4.3 FA25 i
i TCM6 | 25 |258.9]| 8.35 | 175 | 825 - 860 16.7 | 50.1 - 0.35 0.5 110 3.8 FA15 |
i TCM8 | 25 |258.9| 8.35 | 174 | 823 - 860 - 50.1 | 16.7 0.4 0.5 110 3.8 FA15 i
22 Asiuy a8 12 FATRENA EH= *]*EQEE S
221 2= Al & #F2A) YuETE Johuy) Hs}oq cFeEA |
i 210x20cme] FAAS H B 7,28, 91 2 180 ¥} vlarste] HEJgk Aot} o] T1EoA F- taiﬂ 2
| IEATE KS F 205, IATE AY 289 AAE  £@EAY QEE BT EFUE W “Pé?—'s}L Fe |
| KS F 2423¢] Falo] AxsgiTk A=PS ¢ F Aen, EFEAY AxE FeAeE |
| Al Biske] 10 2 0mm =7le] AR ol Faslel |
i 222 AZ3E 9l 2= Al olthar AlZHET) |
| 10x10x40 cme] ZFE BAAES ARkl A 28 i
B SRR T, Shee AstelA 9 gee) Axs E 4 SEEMe] SAHlL 3
o 9 A 28Y ?:1'-'7_‘1‘ =9 0%l et s ALEHL R ed | Crushed I;EZ? KS F 2573 |
| . _ ecycle rushe !
i p o ] o3 !
! 2 AGA Zhehe A2 Algs AAEelt: o] | A Items aggregate stone standard a(recgc;etg) !
L EA 2o E 2042C, 55 60£5%E 3t A|dS A (general) | 28878 !
- Alsknt ?g‘ji;t% 248 2.63 25 ¢ 25 ¢ |
23 by Abs‘();guon 425 0.73 3 35 |
| FZAE wige ¥ 37 Zo] £¥= 120+20mm, ¥ Passing of |
! 0.08mm (%) 0.90 - 1> 1.0 > !
L 71 A5 15%E St FEtololrE AIE SRk 29A : !
! S Unit volume !
i = g.?}b‘]-giiuﬂ J———I-E'JE:EH:— U]T"}E"E].- ‘;‘l ﬂ‘zv‘f‘ 1—2 /K]l}] mass 1,483 1’502 _ _ }
- E Tl 5% ARSIt (kg/m®) |
i F.M. 6.65 6.95 - - |
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Compressive Strength (MPa)
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B 5 23220 YEZE ¥ oFYUE Lsuss
Compressive strength(fc) Tensile strength(fy
Type 7 days 28 days 91 days 180 days 28days
MPa SDR(%) MPa SDRF(%) MPa SDR(%) MPa SDR(%) MPa SDR(%) otloc

TCM1 | 15.5 0 21.7 0 25.1 0 26.5 0 1.73 0 1/12.5
TCM2 17.3 11.7 29.5 36.1 34.7 38.2 42.4 60.2 2.05 18.5 1/14.4
TCM4 14.9 -4.1 26.2 20.8 32.8 30.7 37.2 40.5 1.91 104 1/13.7
TCM6 | 20.0 28.9 314 44.5 37.7 50.1 40.2 51.5 2.43 40.5 1/12.9
TCM8 17.1 10.2 30.7 41.7 36.7 46.3 38.2 44.2 2.05 18.5 1/15.0
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Drying Shrinkage Strain (x10°€)
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Strength Development Ratio(%)
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- 714 |
] fo  2FNEY AF BY 4FA= |
I8 so0of ] |
| O CF A% wlddMe] = A5 |
i 4000 |- i
i 32 fe= -30CF + 404 (12 =0.78) i
! 0.0 _ . i
| . . £ T e 3
! Type of Mineral Admixture = !
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| 7 :
| z | . |
i 2000.0 o i
| 3 |
| S 24} !
I FA15 1 mon. I
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! 1600.0 |- 72 3 mon. | |
i a 20 1 1 1 i
i 2 12000} 2.0 3.0 40 5.0 6.0 |
! E Creep Coefficient i
& EZ R ClE TS R |
8 eo0of- = / i
- ° = 4. 22 |
% 400.0 EZ %
: E% SHIAES AeE 2AYES FAS WA Ast]
| = ZEPNES 25%, Setolofr] EFES 15%, 5% |
| > 5 WA 3, MRS NEY R FREUS % EPS |
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