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Table 1 Materials

M aterials Density
Tap water 1.00 glem®
Slag cement  (JIS Type B) 3.04 gem®
Fly ash (IS Type 1) 2.30 gem®
Incineration bottom ash 1.80 glem®
Silicasand  (JISType5) 2.63 glem®
Slaked lime 2.24 gem®
Na,SO, 3.04 gem®

10.0kV  X5,000

EH L7 KD SEM B I L ORE SNToln & rmd
X #REH OFEFR % Photo 2, Fig. 1 (237,
2.2 HEWES & UHBRIAERAE

(1) S

FHEMRE Y & LT, EME OB ER X OB I
H5 60 % K D E L % Table 3 12777,

(2) HERABEFIE

JEAESREE ORBRIKICHOWTIE, Lo HOREE =
AT O DOREBRTTE NI Z bbb, TART
— 5 BE BB C O FERE R 23 FTRE e ¢ 50 D ERiE —
v REFRIR Uz, BBRIRIERIC & 72 > TiX, Table3 O
B THEHZ R, ¢50X60mm D~FikE 72D k5T,
7 AR T —HTRERERE T 10N/mm? O 7 L AN R
LN BERY L, 728, JISR1250 (E@h b K
OMEHERL A DY) TOEMERE OBFNIS B OB L T 5,

Table 2 Characteristics of Fly ash

Surface [ Active Index | Percent
Sio, LOI Area | 7d |28d | 91d | Flow
[%] [%] | [em®ig] | [%] | [%] | [%] | [%]

65.30 2.00 3630 | 79 | 85 [ 104 | 105

NONE SEI 15.0kV X3,000 WD 10.1mm 1um

Photo 2 SEM Photo of Incineration bottom ash (X3000)

) Calcite ; CaCO3
>
5/ Gehlenite , magnesian ; Ca2(Mg0.25 Al0.75)(Si1.25A10.7507)

20000 1
%‘ Hydrocalumite ; Ca2 Al(OH)6 cl(H20)2
£ Quartz ; SiO2

Anorthite , sodian, intermediate ; (Ca, Na)(Si , Al)4 O8
10000 A
oy
I ‘ { ‘L_
0 ————— T

Position [* 2Theta] (Cu)
Fig.1 Result of X-Ray Diffraction for Incineration bottom ash
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Table 3 Mix Proportions of Non-Burn Bricks

Unit Weight [kg/m®
Mixing { W/B i Substitution - 9 _[ gm] —
Name | [%] [wt %] Water Slag Fly Incineration Silica Slgked Additive
cement ash bottom ash sand Lime

IA000 | 21 0 233 187 932 0 615 131 21
IA025 | 21 25 227 181 906 149 448 128 21
IA050 | 21 50 221 177 884 291 291 125 20
IA075 | 21 75 216 172 862 426 142 122 20
IA100 | 21 100 210 168 842 555 0 119 19

B:Binder (Slag cement and Fly ash)

2.3 BEEEY

TESM% Table 4 (IR 7, AR TOFERT/AES
& LT, Y T RGO RIUEEDS R T X HIRKE
A4, RREAD 2 MEORAESMNEY 2R LE, 0B,
WAoot g & LT, EHERATH DK PHRA
28d OFRERIE G G TIER L7,

(1) BKEHE

AL LT, BA%IC 1Th oRkbEA%E i L-%,
80°C DIEAKIZIABRIA%E 4h, 8h, 16h DWTNNDIERET
FE S, FrER A A L%, 20°C-RHI0% DR B T
24h DIRZEFRA 21T o T2,

(2) HREHE

AL LT, %S 1h oRbE#EA%E i L-%,
Autoclave Z iV T 3h, 5h DWFRDIERET 100°C D
REBEEZITV, FrERRARGE L2, 20°C-RHI0% D
BREIC 24h ORZEEAZIT 12,

(3) KepEAE

A%, 20°C DK T 28d F TP EAEEIT ST,
2.4 HERIEH

AR F5 1T HFRERIA B 23R 1 Z & I Table 5 IZ
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(1) EfERE

AR & ZRRE A ORRIBITW 2R K TR, K
FAEORBRRIL, M 28d T &2 T —H G RER B &
FAVS, R 0.6£0.4 N/mm?2 OFE 13 B CE ok kb %
1To72,

(2) MRS

AAEE L LT, &kt okE 7 & b CERE, HZE
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AALERRSAICEE L, KEBEARR A —%—% 0,
Washburn OFUZ LV, KEBDOEEES % 0.484N/m, /KR
OBt A 130° & UCHE L, 7o, WIERMEL,
BB ELZ 3nm~327um (JE AJE 7] Tix 413MPa~
0.0038MPa) & L7,

/ Substitution: Ratio of Incineration bottom ash for Silica sand (the same hereinafter)

Table 4 Curing Condition for Non-Burnt Bricks

Pre Curing Main Curing Post Curing
1D
Method | Time|Method [ Temp. | Time |Method | Temp. [ RH | Time
H-04 4h
Hot .
H-08 Water | 80°C | 8 Moist
H-16 t6h | 0S| 20°C [90% | 24n
Air | 1h Alr
S-03 3h
Steam | 100°C
S-05 5h
W-28 Water | 20°C | 28d — — — —

Ex) H-04 : Hot Water Curing (4h)
S-03 : Steam Curing (3h)

Table 5 Test Items

Curing T
Test Items SUbStlt;Jtlon
M ethods Time [wt%]
Hot-Water | 4h,8h,16h
Compressive o Ao 0,25,50,75,100
Strength eam '
Water 28d 0,50,100
Hot-Water 16h
Pore Size
Distribution Steam Sh 0,50,100
Water 28d

Table 6 Standard Value of
Compressive Strength (JIS & IS)

Compressive Strength
Standard Brick's Type P 2 ¢
[N/mm°]
2 =15
Japan JIS 3 =20
4 =30
India IS — =7

3. ERBRBLUEBE
31 LUADBEREE

LI DIERETREEICBI T o B & LT, BHAKKD
JISR 1250 (AL A D K TMEREALADY) & A v REkD
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IS 1077 (Common Burnt Clay Building Bricks) THE X Table 7 Results of Compressive Strength

TV D JERFIRAE O JLUERE ) % Table 6 (27759, - Substitution | Curin Curin Compressive
Abbreviation 0 h 9 q . 9 Strength
3.2 [EHEAREE [wt.%] Metho Time IN/mi]
JEAETRE B O 5 % % Table 7 (77, FIEFRIL, :2822:82 Zg j;
MEs & BAEFMIEMAE DTS TRIL TV D, 1A050-H-04 50 4h 7%
(1) BEFHEEETROERENRIZTTEE |A0(7)2-H-84 (7)3
. 1A100-H-04 1
WG A PE: acti= & Eﬁ*ﬁgﬁ}g‘@ Eg{;f‘\ % Fig. 2, 7ER 1A000-H-08 0
FAEDORARFMH & ENREOBFRZ Fig. 3, LIKODEHR 1A025-H:08 2 Hot -
. 1A050-H-08 50
L& [EHETREE O BIfR & 38 A S 1FRIZ Fig. 4, Fig. 5 12”7, 1A075-H-08 75 Water
Fig.2 3 L U'Fig.3 L0, A—Ml&0%HE, HAKEEL IA100-H-08 100
- N s 1A000-H-16 0 13.0
?&ﬁ%i@b‘ﬁ_ﬂ@%ﬁ:ﬁﬁb‘fﬁ, %$H§Fﬁﬁ@7ﬁ§:1@ﬁ: 1A025-H-16 25 w“i“éﬂa"w
o T, JEMEIREE AN KT DB 25 HERR S 7, 1A050-H-16 50 leh | 105
) . . . B A r R 1A075-H-16 75 10.1
Fig.4 35 X ' Fig.5 LV, fA—BALDOHETIX, FKD IAL00-H-16 100 Y
EHR ORI E - T, BB EREREE O TR 23 1A000-5-03 0 o229
- _ 1A025-S-03 25 10.5
B S LT, 1A050-5-03 50 3h 7.0
T WAKBE L BZIBEONTROSRMFITBNTY, 1A075-5-03 75 - S
N e 1A100-S-03 100 4.1
EROBEREORKIFE, 7l BT OIERFIRIED PO 0! steam 4
ZEDRA LT o 0 b i THEGE S e, 1A025-5-05 25 15.3
. . s " 1A050-S-05 50 5h 13.1
(2)JIS B XU IS DIEERHEE L DR IA075-5.05 75 T
AW FE TR U 72 [ 58 B2 ) O BBR (2R & JIS R IA100-5-05 100 5.2
N R e i . IA000-W-28 0 14.4
1250 38 L OIS 1077 THUE S 2 ABRATEIRIT S 7 £ 23, IAOS0-W-28 50| water | 28d 105
TR L o WM 2 R 2 T, ARWFE TR O TR IA100-W-28 100 10.4
Ex) IA000-H-04: Combination of Mixing of IA000 and
Curing Condition of H-04
& 20 &0 20
g g m
£ JIS (Type 2)  1A000-H £ JIS (Type 2) B 1A000-S
S 1Y S — € 15 pommmmmmmeme -
g} ‘ ®|A025-H gb ] [ ] mA025-S
5 e 5 m
£ 10 ‘ ®|A050-H & 10 M |A050-S
R IA075-H O - I IA075-S
2 5 [HIS 2 5 1S
= 1A100-H g, IA100-S
g g
g 0 8 0
0 4 8 12 16 20 0 1 2 3 4 5 6
Hot-Water Curing Time (h) Steam Curing Time (h)
Fig.2 Effect of Hot-Water Curing Time Fig.3 Effect of Steam Curing Time
on Compressive Strength on Compressive Strength
~ 20 ~ 20
g JIS (Type 2) A H-04 é JIS (Type 2)
é e Z 15 o 5-03
) A %
5 10 Moo, A A AH-08 5 10
a ALY GIITI WY (TTN 7
B S R
2 5 S Z 5 |18 S-05
6 AH-16 3
& =
s 0 £ 0
© 0 25 50 75 100 © 0 25 50 75 100
Substitution (%) Substitution (%)
Fig. 4 Effect of Substitution on Fig. 5 Effect of Substitution on
Compressive Strength (Hot-Water Curing) Compressive Strength (Steam Curing)
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R O FIEE O L 24T 5 7,

JISR 1250 @ 2 F L o 7 O JEHGHREE F A 15N/mm?2 %
ElEo 7R BR RN, FIR OB 25%LL T oMK EE
5 WM % i L 72 TA000-S-05 & TA025-S-05 C 18.2N/mm? &
15.3N/mm? CT&H o 72,

1S 1077 @ L > H OEAEIREEFLUE(E 7N/mm? & ERl - 72
RERIT, BAESRGICI ST, EROBEHZED 50%LL T
ThITETREY L,

EKEAR L ORKELEDOHER SR TH HIEMEER LD
FRER{A TA000-W-28, TA050-W-28, TA100-W-28 (%, W\
h 10N/mm? Z#/x 7-EfERETH Y, 1S 1077 IZi#H
L7z, EIROEHR 100% TiX, IA100-W-28 238 & L
JEREIREE &~ LTz,
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Table 8 Summary of Results of Pore Size Distribution

Average Pore Volume

Abbreviation | Pore Diameter [mL/g]
[ um] % 1 % 2
1A000-H-16 0.0272 0.215 0.165
IA050-H-16 0.0293 0.280 0.222
1A100-H-16 0.0257 0.319 0.249
1A000-S-05 0.0169 0.222 0.135
1A050-S-05 0.0274 0.290 0.225
1A100-S-05 0.0310 0.324 0.262
1A000-W-28 0.0238 0.205 0.157
|A050-W-28 0.0247 0.238 0.185
1A100-W-28 0.0247 0.295 0.229

% 1 : All of Pore Volume on Specimens
% 2 : Pore Volume over 20 nm Diameter on Specimens
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Fig. 6 Pore Volume and Pore Size Distribution
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Fig.7 Compressive Strength and
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