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Abstract

This research is the utilization of tested concrete as
aggregates in concrete. The compressive strengths of tested concrete
between 180-250, 250-400, and 400-550 ksc were selected and crushed as
fine and coarse aggregates. The results indicate that the slump loss of fresh
concrete with recycled aggregate is faster than the control concrete. Use of
fly ash 20% by weight to replace cement can increase workability and
retard the slump loss of fresh concrete. The higher strength of tested
concrete as coarse recycled aggregate produces higher compressive
strength than that of the lower one. The compressive strengths of concrete
with coarse recycled aggregate are higher than 85% of the control
concrete. The high replacement of fine recycled aggregate in concrete

results in the lower compressive strength between 11 to 22% as compared

to the control concrete. Moreover, concrete with 20% replacement of fly
ash gives low compressive strength at early age, however, it can develop
the compressive strength to be high at the later age. The modulus of
elasticity of recycled aggregate concrete is lower than the value predicted

by E.LT. Standard 1008 [1] between 8 to 27%.
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Chemical Composition (%) Cement Fly Ash (Mae-Moh)
Silicon Dioxide (8io,) 20.80 44.95
Aluminium Oxide  (ALO,) 5.50 23.70
Iron Oxide (Fe,0,) 316 10.30
Calcium Oxide (Ca0) 64.97 13.80
Magnesium Oxide  (Mg0) 1.06 347
Sodium Oxide (Na,0) 0.08 0.07
Potassium Oxide (K,0) 0.55 2.38
Sulfur Trioxide (80, 2.96 131
Loss On Ignition (Lon 2.89 0.52

e
U1 1 inFeadosnounIaLLY Hammer Mills

33 AUANTANNMENINUBINIATIN

waswi Ifnnmsdearsneunia Tanumzglindu
mAvuyu anmiugvs: Sdwudinadnioueiditameiaivos
wIaT AU 2 ung 3 MInszewnnavesaTwAHBY
RzIATNHIUNIARRERABUNTANS sufsu MRS g U ASTM C 33
unaegUlit 4 uag 5 mudrdy wuh wrasazBuai idennsdes
wuneuniafinsnszerenn i uawe vwredeudranuude
Woufumsonhi vefnasmmeuidnnmstenrsnouniag
nmisnsznwvinlndifvsduiiuyubos uazaeandesmumnsgu
ASTM C 33

23




Jenssums atludtouasiann 19 15 atiuf 3 n.e. 2547

g2 wenwazBuaninmsdouAuABUNTA LAY WIATIN

£=3 - ¥ l’
ALIDYAVINTIINYIN (NTWUUUT)

Percentage Passing (%)

0.1 1 10
Particle Size (mm)
a -
jii4  mInsznvvuiAnAzYeRATIVRLIDYR

M13197 2 UAAINUEUITANTINENTHYBILIATINNLT 1]

.J. ' 19 o A w oA

suf ldoinmsdenmunaunialainnuaesumnzian1nzdudan

IR A T w oA
uhazminimTndindwiasuensssusd  Medidleeinanu
- @ Ca) /Y fald aa
winnaz Inssenrmosdiuudinaduioves s itamiznAveaa
squdaraiuiasunanisteusunounindenaniithminuni
¥

VIATIWNINGFIUNA [2] dmfudasimsgadmilvewiasweinns
' o o v & 4 - a4

deusuaauniaiuud Iugadwilowrasuilvinamanas Taguan

¥
IumeunnmMsdesryasunialisasnsgaduniegsznhidovas
e 4 v
52089 5.46 nazmuiwiudosas 8.03 i1 9.62 #wmFunoasay
] - = 1
auduaninnistpuirHABUNIA YA NUA TUMUMsEnnTouves
; 3w, 4

wRTwNIANsteuIrERDUNI ATUagR UMGIdavesneunIaminn

. , s _

go8 TAguIRTINHILIINMITOBUIRYADUNT ALAINISTNATOUR

A a =
NAADUAILIATBIADAUBUIAT AIWUIATTIU ASTM C 131 [5] Aatlu
$ounz 29.69, 30.95 taz 33.50 Swvurasmwmnun ldnnnstouey

RESEARCH AND DEVELOPMENT JOURNAL VOLUME 15 NO.3, 2004

U3 wIRTIWMEIUNINMItRUIANABUNTA (1AY LIATINNETY

VNTTINHA (AU U o)

=———— Lime Stone
RCA(L)

= =0 = ASTMC33

= RCA(M)

Percentage Passing (%)

0 5 10 15 b1 5 30
Particle Size (mm)
=
i‘l.[‘l'l 5 N1INTEWIUIAADTYDININTINNUIY

noun3afiiitdesaglus1e 400-550, 250-400 Az 180250 N/’

muday

A3 2 AuANTAN NI NYBINIATIN

Specific Water Fineness Unit Void Abrasion

Agpregate Gravity | Absorption | Modulus | Weight (%) Loss

) (kg/m") (%)
River Sand 2.56 0.94 2.90 1695 32.86 “
RFA(H) 2.13 8.03 3.58 1432 3421 “
RFA(M) 2.39 9.62 3.55 1399 3496 -
RFA(L) 2.41 9.52 3.50 1370 35.74 -
Lime Stone 2.71 0.39 6.85 1672 39.04 22,43
RCA(H) 2.39 5.46 6.78 1347 39.99 29.6%
RCA(M) 2.31 520 6.81 1343 4127 30.95
RCA(L) 2.45 5.38 6.78 1327 4148 33.50
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Mix Proportion (kg/m’)

.| Slump

Symbol | OPC | F | Sand | Lime [RFA[RCA | Mixing |EffectiveW/B |

Stone Water | Water i
CTR 500 | 484 | - | 649 | 976 = . 218 218 | 045 150
mCHm 484 . 648 = - 1954 240 218 | 045 150
cM,, |484 | - |6a8 | - 957 | 238 | 218 |o04s| 155
IRCL 5, 484 | - | 648 = - [ 957 | 238 218 | 045 145
|RCM“,0Fm 387 | 97 | 648 = - | 957 238 218 | 045 165
FH, |[484 | - |ass| - [187|osa| 247 | 213 [0a4s5| 155
IRFH,, 484 | - | 325 - | 312 (954 253 218 045 155
|RFHW 484 & 195 = 436 | 954 258 218 | 045 125
IRFHmn 484 | - s = 622 | 954 | 266 218 1045 115
|RFMH 484 » 455 < 185 | 957 247 218 | 045 145
FM,, 484 | - | 325 = 300 | 957 | 253 218 045 140
FM,, 484 L 195 = 432 | 957 260 218 |045] 150
FM,, |484 | - | - | - 618|957 260 | 218 [0.45] 140
RFL, |484 | - | 455 | - [187|9s7{ 247 | 218 |o04s| 160
|RFLg, 484 | - | 325 - 311|957 | 251 218 [ 0.45| 140
IRFL,, 484 | - 195 * 436 | 957 257 218 |045| 130
FLy,, |44 | - | - | - |622|os7| 265 | 218 |04s5| 120
I}IFM“Fm 387 [ 97 | 455 | - |18s|o9s7| 247 | 218 |04s| 155
IRFM;nFm 387 | 97 | 325 ] 309 | 957 253 218 | 045 150
FM,F,,| 387 | 97 | 195 | - (432|957 | 260 | 218 |oas| 110
REM,,F,o| 387 |97 | - | - |e18|os7| 260 | 218 Jo45]| 115
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Elapsed Slump of Concrete (mm)
Time

o) CTR500 RCM, RFM,, RFM,, REM,, RFM,,, | RCMF, | REMF, | RFM.F, | RFM.F, | RFM,F,
0 130 120 100 100 105 100 115 120 125 135 110
15 100 80 75 70 60 50 85 95 95 80 60
30 20 60 45 60 50 35 70 80 65 55 45
45 60 50 35 40 30 20 60 60 45 45 30
60 50 40 30 35 20 15 50 45 40 40 25
75 45 30 20 25 10 0 30 25 35 30 15
20 35 25 10 15 0 - 25 15 10 15 0
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Symbol Compressive Strength (ksc) / Normalized Compressive Strength (%) Medulus of Elasticity at 28 days Over/Under
Measure ELT(1]
1-d 3-d 7-d 14-d 28-d 60-d 90-d 16° ks0) (10° kso)
CTR 500 171100 327/100 400/100 455/100 530/100 5614100 591/100 4,023 3.476 15,74
RCH,;, 153/89 274/84 347187 431/95 463/87 556/99 560/95 2.948 3,249 -9.26
RCM, 4y 1711100 291/89 354/89 408/90 459/86 506/90 527789 2.815 3.235 -12.98
RCL 159/93 288/88 353/88 400/88 450/85 489/87 514/87 2.937 3.203 -8.30
RCM,, Fy 137/80 247/76 318/80 368/81 462/87 507/90 548/93 2.864 3.246 -11.77
RFH,, 7 169/99 301/92 361/90 423/93 468/88 50790 561/95 2.663 3.267 -18.49
RFH,, 154/90 297/91 350/88 394/87 456/86 543197 571/97 2.526 3.224 -21.65
RFH,, 168/98 326/100 356/89 409/90 450/85 4B6/87 523/88 2.519 3.203 -21.35
RFH,,, 167/98 304/93 334184 410/90 434/82 461/82 500/85 2.341 3.146 -25.59
RFM,, 1721101 327/100 399/100 450/99 471189 543/97 579/98 2.759 3.277 -15.81
RFM,, 1714100 303/93 369/92 425/93 444/84 492/88 533/90 2.516 3.182 -20.93
RFM,, 188/110 297/91 395/99 440/97 450/85 481/86 522188 2.479 3.203 -22.60
RFM q, 165/96 265/81 389/97 400/88 424/80 470/84 501/85 2.416 3.109 -22.29
RFL,, 157/92 273183 369/92 410/90 458/86 497/89 545/92 2772 3.232 -14.23
RFL,, 167/98 274/84 371194 365/87 440/83 490/87 526/89 2711 3.167 -14.40
RFL,, 169/99 291/89 347187 304/87 439/83 454181 524/89 2.695 3.164 -14.82
RFL,y, 145/85 259/79 311478 360/79 412178 454/81 497/84 231 3.065 -24.60
RFM, F,, 134/78 247176 322/81 377183 437/82 499/89 529/90 2.613 3.157 -17.23
RFM,,F,, 132177 230/70 295/74 356/78 417/79 494/88 532/90 2.517 3.084 -18.39
RFM,,F,, 124/73 225/69 301/75 31770 443/84 485/86 523/88 2.331 3.178 -26.65
RFM,, F,, 117/68 192/59 272/68 328/72 348/66 426/76 460/78 2.184 2.816 -22.47
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