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Concrete Mixture Design Method with Large Amount of
Land Reclamation Ash
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ABSTRACT

The amount of coal ash has been increasing and development of effective use is
urgently needed. Various by-products and waste are expected to be used as resources
from the point of reduction in environmental load.

This is an experimental study to compare the properties of high volume coal ash
concrete using the reclaimed coal ash. For this purpose, authors have started work to
develop a production method of hardening coal ash concrete. Laboratory tests show that
the optimum mixture of coal ash concrete can be determined from multiple regression
analysis.

According to test results, it was found that the compressive strength of the concrete
can be determined by a single curve. And it is obtained from the analysis of the results
tested for concrete with the ratio of total power to water and amount of land reclamation
ash.

1. M2

Ag gL E Aag V2 248 A4t O F 9 E2E& A€ 3 (Coal Ash)}
I 8le, d4 F x5 e Fiad wet 24 Zo)ol4(Fly Ash), vt ]+ (Bottom Ash) 2 &
k. EdtoloiHe] AL LAse] TB5~8UFEZEAN dFE ABLEHIL ot utdofAd A
Grinder2 ¥4 ¥ Ash Transfer Tankol] Buixlx AEFLHX] 23 4§ ZtoldHdst g4 19
Pump2 dl+9 &4 HelFdoz olddo] viyddc malx o) YA @3 (Bottom Ash + Bl 3 A Fly
Ash)e] 2% g AGE Wete] Mol AAAEE € AYAAY ZAAH AE Hslo o F
83 FAZ Q551 gk

E3 HZ AIEAY 12 L digrd AFH dg 7FAC gl " ZAUER A oA
Aol sigol A B Aoz oidut mEA ojfdA e ARAEE AndridaiMe TAYE
€ FAEAN AL i FEF AESL o]FojAor ¥ AoE wodn.

¥ d7odMe vteeld € 4R oAy TEE A Frid YA E 2adESL
FAZ F A& e BAstgen To A fPEAIEE AN A g

¢+ 354, FTRYFA) AAATY ARAALIE 2AITFY, FAHAL
» REQ, BIRAFA) DAY AWAWATER, Fa
e ABY ALAINTUF) 71672 22AEATA AYATH, Feuby



2. AENR ¢ 9y E 1AM
21 MEBXE AR AE z =
E-1004 Biust 2o, NYNBHRA) EY &
agEs AHE ARE ANE, Saho]oj4l(FA), oY
M RA), H400, W42 dvgs 2 NaCl .
2 vesd] 28% 7S AF A-E Agsan, |8 HRARA | HVTUG 2947
WEyess Adzsiewate A28l 449G Gimex=25mm
E7g AszA gAdE 9EH 10949 N=E uff g 4= (W) G, A F4=(NaCl 2.8%)
AAS YERE HF, F4 5 2agdes 2
Qo] Fae nAe F2o Bt BAFPTG 210
do gt WYMDIE SmAZ ALE Ao
o gAY Zrlel wet AFEGmolsdE)H =Y
2GEmol 4oz R 4¥e s@suT o
YNese AERE $ 2ux 24 37 23
-1 2 E-20) Jerdth 7] agn BN wi:

AHE(C) HE4E 15 NAEEHD
Eeto] AH(FA) AHEMKS A BF)

wpb go| WEE ZFITAY WRo AP F A T ke
F&& e ol B PNEHe FUES B SV AR VAR
@7y 2o wes dddn. B AYE 015 03 06 13 25 5 15 40

2] 2% 03me°lste) PlEEc] god, =8¥9 7 H 2A ()

e

< 19m AE A9 FHaE 19~2%m Y= 2
s Wy 2aESY

% 1 g Mets T ER

A4 2 AsEHE F 2 g Mets 22 £4
1 A g A} o

o8 & Qonz W ga ) gee | |P0EY) was |2ae| 1 [9ue| onn
AN FBs zmas | T C (2= 0 |[TUF| S % | @ | . ©) | %)
Gt 3 Aoz weht (kg/m®) (%)

° —
o ” Age| 200 | 1189 | 280 | o949 | 636 | 364 | 280 | - | 898

' ZY% | 240 | 753 | 636 | 1210 | 504 | 496 | 875 | 339 | 912

22 HE biE

AN FTZES AEH 25-210-8& BE2 HFWYEE =& At E-ARMEN (W/CO)
65%°1 M 95%7t7 B F FAE RA°l tigt F3H 5522 A% & F 439 HgANdS &
Pttt 2IYUE TS AU NS S Lules AE B0 ofPMEE AdH g AT
e AgEtgen dudgase vd, 99 F& FAFEAE 00ke/meE 2HE ZE
et g e AAE GHF S FAF 1,050ke/m FERE FZEGY Hez g & 7oA &
SAE A e @& agANEE V2o g

3. MY Zo P D
31 HiEaATIYE HE

301 We 2

dYsess 2e 93dY BAE Y8 TS gloln EANE Felt Y FaE A
golo] ALY 2E TPy A4E YBHoE FAs%E A H4EH 2 =0 2 4¥E

20043 & Se8ES =23 345



A "k €2 oFAY s AABA) Riol AMESN2ESY £ 2AYE WPl 2 IPE
SIAA Eoh AR AFBAe) ¢ ¥ F5¢ 4UE BAYH2 A8 Ya® RAg 2ol
Red

EUETITE T ANEAZEY QL TARA

et 2 FTNM AHEE ojEA e s Fe HEEY EYO] A4 BEFY 89 FFHo] 27
7ol EAGEHS ool oA HAF ZIUE YEE AEEA ImF TS BAZ A
EARHE dRFZFS A 3t Fsr12 I

dA2 ZIHEY el Y= vlF] Y=g vy F 247 19083 2.03022 vERo
o ol WAL PN T AMENLEV EYE A2 @dHn ol EHT vy
3 959 BUSFE BHAS AQsri2 doh

311 gEeel 24
232E A= 9L vlAE &AL F B3 otool Ha
AL dF2 g WIdAS A o - = a
53}5’&001 HH’EM FFE tlAE 8Ye= oW A=z o
T E-33% Zo] A¥AHG FAFeR Y FA/W: Zalololdl/2 u) e
°1 YHEES P 2gul | FA/C:  EetolfH/A14E H) ngr}l#
B8 Y 9 FHL FEAEYoR RAI/W: wWig4es) vgdd/E o
st dggos AT} L AL RAI/C: =He4©8 mde/NIE 4]
AN AE ABFHAT v AP o] G 449 22AY
ge A% BAALAS A AR @ | | MEIEAS FA4E 3
o YR BEAYo] vehdnh BA F RADG: & =349 ¢
BaAs R ZIAEEA g3t TAYE B RA2/G: i@y esl/44 =

Eo] 9L A 8¢9& FAHHAT FE
A7 2AYE ZEE B-AAAuS SHF] 2A AuEcks AL FAHA

Fl

32 siEta ot W DF
321 YEYE
¢EFEE A4l FuHY FAo 3P WE2 FEFHo] 5 B-BHAYIL TARS
Zlgoz 4 d8 F348 AP

o =a(C/W+k- FA/W)+b(G+m- RA)+c a
A71 Oy : AH2BY GEZE (N/m) C/W : NHE- ¥ (%)

F/W : Zalolols-8 ] (%) G P 2FA% (ke/m')

RA :ojg4es E4%F (ke/m) k D ARMES B3 Zetolojs] BatAlS

m o FA AY PN es FUAF e be AP

Al 9% FABANY Ao 19-29% 2om FEFFYL AQ)2 vehd $ Uk
0y =17.688 (C/W+0.141FA /W) —0.036 (G+ RA)+62.173 @

AQ)2RE ANE W Zetoloj4e ZERNATE 141%2 Uegth by ez 10%°]st

346 FASA



9 #dAF=2 el e RA(T. Saitoh, 2001, HEE,
2000)°] HlEH ¥ @S vEhlm gk ol WY
AMetglo] gRE FG3tEo]l olBAE AL o3
AMEHNAER R A3yl 23d ZALE2 HI29
AFH (T, Saitoh, . 2004)} A sE Aoz yE
k. ‘

APt dEA AT 1¥-29 Ze] ¥
& HZE FHo| sFdH, MBAY Z= o4&
-3 A Yetlis A FZo] & S ¥
g 5 UG

4. Z

i

2 ATNE vEojd B A% Baloldfrt ¥
g9 HAADP] B9 sjPuusE WEe FA
glol 23ES TAZ P Adsts PUL L4
sdgom 1o g e e FEL AT
D gz g4y 2adEY AS NH

Are wHFe YEs} olg AH Uee
o oleg 2e1e WPAT I AWEH2
Erl EQIY oz o Y vudws
E5 48 BASE AdGE o) uigAe
o
GEZE oZA B-AFAuE Zeho] of4E
DAY 5 2-2@AuG dete 4EEE A
o] 4BASI B RoT usgen Feo|

2

~

Caliculating Data (N/mm 2)

Number (time)

50

H
(=3

w
<

[N
=
T

s

20

—
w

o

©® Large RA . .
--------- O Small RAf-s-ommreemetocenne . f0ereennn

.................................

0 10 20 30 40 50

Testing Data (N/mm?)
O 2 SEZE S4MES Za

~90 ~95 Y100 T105 ~110 T115 IisT
Caliculation Data to Testing Data Ratio (%)

O 3 ¢EEE X

e A 28UANA ARMES 141%°) HFee FE£E AS5HFEN 7I9EE € 5 AAS

3

~

HENEEE T2UEL FAZ HF AT WiFel A4 EHe] fHE LAY FE BEA-

Bulo] mE dFHA=AE ZEEUeH FHALY A FEFFHA 4@ F=g MFAFE 7

TE S A4S MHAe AE AU

U

1. T. Saitoh, S. Hamada, E. Matsuo, K. Fukudome : Casting of large scale wave
dissipating block using concrete with large amount of fly ash and metal slags,
International conference on Engineering Materials, pp.225-234, 2001.1

2. T .Saitoh. : Materials for accelerating the strength development of concrete containing
large amounts of coal ash, 8" CANMET/ACI International Conference on Fly Ash,
Silica Fume, Slag and Natural Pozzolans in Concrete, 2004.4

3 "BEYN L 7)) — P HBANHEFRLREEAGREE", BXa 7)) - TBHE, 20036

4, $A4E 9, ‘PN nuYg FaYE] 547 XTI HEGLS g Tew R, 2003

20049 & St =83 347



