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The Petrographic and Chemical Properties of Recycled Aggregate,
and the Resistance of Concrete by Replacement Ratios of
Recycled Aggregate to Rapid Freezing and Thawing
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ABSTRACT
The availability of natural aggregates has decreased in recent years due to depleting reserves.
From the viewpoint of energy and resources saving, it may be advantageous to use the waste
concrete as construction aggregates. The purpose of this study is to analyze petrographic and
chemical properties of recycled aggregate, and to investigate the resistance of concrete to rapid
freezing and thawing by using replacement ratios (0, 10, 20, 30, 40, 50, 60, 70, 100%) of recycled
aggregate.
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(1) gy

ZaUE QA A T3 dNER, FAFE € st e dotdr) e GMEy sl
A X-A FHEEM(XRD)E AAstn, FAE 949 AR S BAs 4t

dA Ay AlgE ZEIE QI T F2TAY Ay BFE A8 25m oA
BAHAA 75T FLIAE Adstq HHE AFsA. AdE GHE HFHAOA G Ao
ARE, 23, 4AGE 59 HFHA 5AHg BFENY 2 FAY 44 FHFE AgsHd 23
3 25m °lEe FF A dFse AMTAE 059m(No.30)AE 71Fog F 714 YEWE A8
& Zdstdt 281, AAEIUE A EFE R2ElZ2 gojals w2 Ry AgE F4
SFATHE 1 #&). o9 Zol REld AES ETFE FAHFE AEE AYsA 4d3r] A
X-3 JHEEHXRD)E AL, FAAE Y449 FFPJEL BYsAY. 248 % ANEEL ¢
AEL7N2 ZRd Bo% =7 EHEGAT X-H APEALe RAdsa A Aol A Rigaku
Abe] Geierflex 2301% A3t CuKaXd o & Ni-filterE A&ttt &8 273 30kV, 150A, scan
speed= 2°20/min, AR 4 lsec, slit 1°(divergent slit)~0.3 mm (receiving slit)~ 1°(scatter
slitt2 3tch AEWE e FALY e Y ARER $43AY. F g8 E4L& B4y
gul e @dF/2HEAY dF4 Fab - Bd B4 A, PhilipsAHY] model PW 2400 X-8 3%
M2 AABA .
(2) 4847

Aoz FEE, ANEZAYE FA Fo TFE F2IFA= ¢4 A S48 d GM3 23
Mol 4 F FHIF XEEHY Q. olE YA S HHLE AAste HP @r|F S A T4
FEo B¥9 IA8HQ EHE #AAsty, X-A AHEHOR FHFEL BMF A o= 3
T YA ARl &dte ALE YEYH(E 1 2 28 1 #AF). F FEHPE 7Y Az
o] ¢Ado] QHIGF o gHatetel JHE B4 ARE JEPIKE 2 #X). 2N FAEL WY
vl $AT X-4A FEEN o F2 A4 FHoE FAHE EFEV FL AEA A
o2 Ayt s ¥ Aux vl {4 FE AES Ve AYYE F HAFT Ith(HE
2% %), 25mm olste] ZIFAde TR Mg, A @ 23] FAFE A AAEFEC] X
FEo] gy Ao YElrHE 1 2 29 1 #FF). B AHERE] HEL o] RES o)F
= AR 2FY ANEEZ] XFHI Y&E ¢ F Utk ANEEL 059m ojste] e ¢
A o g FREZ i RAoE eyt o4y EAANE £ dFd AEE AY4ITAYE
ZA 25m ol Fe FLEZA AFHE JdEdAE, BE R2el2 Gojgrst §/EH dov F
2 9% atotd shatgdn Algde g FAHS U AL RAEY FAFAC HBHE dxoME
2o gA Agge ANEZC] i de Rez2 vy adla AAIA T 44
7 5o ¢@Y-Adgds vE&E doslr] AL G (opal), EZHuto] Eltridymite)s} g2
Eudtg}o] E(cristobalite), ZAEU(chalcedony)s} Z& FE L A9 gloy, AU HEHJELS ¥
F5A g3 e Aoz vEyth
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E 1 Hasoidn XRDESA 27 MMEX AdM ZR 74 HEE
25m~059 mm 059 mm ©)3}9 | &4 WA 4| G4
AE EFH 2gl2 9
i 9 e wsA gesy | mewn | Z0E 9
ANg 715 C-L59 C-H39 RE-DB RCW C-CONC
o Apa] upa] A Mol mpa 3 1 o RA] b3
2ge Mo, A4, w4, )‘1‘0, ;3)‘1, 4 % 7 HNeg A ’510, ;9"\1, HOEH/E?,
U4 WY, 5 A3, 1“‘4 4, olg}olE, &R
REe | 2A AEA-RAAE | od vud | BF ON¥R | o EEEER
3k 239 #2244 +2AYE 3patet 2 A
E 2 XRF 24of ost I F stEtyE
2.5m~0.59 059 olsle] | A4 E A 2 &4 g3
g 28 m ~ mm mrfl AEA W ZA 28] A P —
o) A A ge A cuA)

N8 715 C-L39 C-H39 RE-DB RCW SCEM(H)
Si0» 68.601 66.521 60.603 65.306 18.062
AbLO; 11.049 10.456 16.491 11.058 4874
FexO3 2.857 2.852 6.297 2.308 2.902
MnQ 0.068 0.073 0.130 0.057 0.172
Ca0 6.064 7.475 4.952 8.719 58.726
MgO 0917 0.807 3.145 0.775 2.250
K0 3.193 3.090 2.694 3.609 0.527
Na,0O 2.498 2.315 3.548 2.322 0.363
P05 0.081 0.072 0.219 0.051 0.153
TiO, 0.310 0.319 0.754 0.226 0.266
LOI 4.226 5.342 1.145 5.721 11.000

Total(9%6) 99.840 99.322 100.278 100.152 99.296
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g F5FAN ddA & A7t A& Aol [ 0% AMFSIA | 2738 | 2890
o AEA, AYFLEAY FFEL HAF LI A | 100% ABHLEA | 2740 | 3300
of wigte] 25MAE aA yebdon, AYFLEAN dA&o] F/EFE IR aVlE F
7tete A € F AUHE 3 F=H).
29 dATHF NYKS F 2505) : @532 A9 ¥ F, 4%, T58 2 A= we
Matnz 29 FHE gt T8 AEAFIE GTHE 4 F2).
A LFE JYA AJFKS F 2511) @ o] AFL A £FE 008m(No.200)ME st
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