University of Miyazaki Academic Repository

@ ERALEHEBYES PV

FJLMIZEET D KUK ZIBA LA Y2 —1 Y F
77y 7Ok

S5 jpn

HARE

2~ HE: 2020-06-21

F—7— K (Ja):

*F—7— K (En):

TEpkE: M), 5, T8, £/, LE8, BAZ, Senga,
Toshihiro, Abe, Akihiko

A—=ILT7 KL R:

FilE:

http://hdl.handle.net/10458/5268




Cement Science and Concrete Technology, Vol.67

EAMICETAKIUKZRALLZA Y-y R 7ay 7 OE

MRS T THER T REEES

*] FiFAZE BEH(T89-2192 EEEWEEARESHE 1-1)
*¥2 HABETRRBHERSI Hl -t & — (T243-0303 Bhas) |5 & P ER% || W] i 4306-1)
%3 E#T v ZEstakt BI85 (T 243-0303 ke[| ELE R )| Hy bt 6915)

BE  HAMCETAKUROEFFIAOB AL, . fpkiES ¥ 7 -0 v d V770 v 7 ORI EHRE
PREDOEKE POBREE CRATE 002 ERNICRE Lz, £0O#HE. 3.0MPa ML EoMiFHE:
WRTZKUKBARIFRENN%T T, BREFR20%FTTTHoo FHICHMMEZKILKES R
ATHIZEBKEEL 25, BABERELIEMMEH o7z, T2, 7y 7 OFRGERRAIL. EBAKILK
RANEALDICRBAERNE 22T EH 2V BELEL 25X FBEAXLKIIBBRTHLI W D,

KIMRFBA T 7HEERKERVEETCH- 2,

F—J—FK kK, A1 v¥—usFrFyFus s, BE2V27 -1, EBEALY L, BMITHE, K

MR

1. RL®HIC

HE, AMICR 2 o0fFERIUBEH B, UL DI,
201141 A 26 HEREBRESET L EREPHTIICE
7ot h BEREINOFRE (B 1,421lm) T 5. = Hid.
ZHROX X113 DEKA716~1717 4F) DIk, # 300
ERD ICBRIBK (/< BK) R LY, 20K
REOBMB (T 75 LA HFRE 2L LT 4~5mm
ORI ~HRY 4 A0b oL h bERL T
bR, ERTOE—AR—JVTERBESN
729, Fio, (M) EREAEOBIEFIE. A4 1A 26
~27 B 2 BREWCHEA L2 KILKSEORIZR 2,400 7
L FOBRET RS BEBRT CORBRLIIREL o2
IR ORI 400 T » 2 EAMb o729, #0BLA,
ZYOETEASEYEL SN, 1H 26 Ohb
2AXAFICOM ]l A HlEOF 75 0ERKEIIR. Figl
ERT L gt koY% ZOF75id. BAOBE
ORMEEE LR X IZL ). KOrEHEEA~ v4b
b, BEER S HEHIZRI TR A L. KOZE
B ESRICEHIERE L - REtb s, FOBKIE
TETF 28R LB ATl L C & i3, IKERE
Wiz 7 bayty X ELRHB RO DS REoEES
IR e LT &

bHvEoid, BERRBEEERTORRTHS, i
BEATRLESHEKILD 1 25THh, &THRL
BALHEIELTNT, TRHYE [RIKE] ITHHL
bOEFEREHFERLT. BERETHNOEIFHOER
MAE~HEE LT 5,

DL CRIRBE IR TR, BT 2 —FOMEKIK

304

OEBRPRLATNT VS, WEORKOERDFAFE L
T BR VY AORBIIRALEY 2y 20— MG~
ORI FHEZINTV B, —H., BFEREERL 2 BK
Di-HLBbLhAF. TOFRHHIZITEACH L ZV.
BT ORI 13 K KA D TR R v D 28,
B lAED Tl Bk IMEV SR BRH 2, 22
T, BKEOBKILKOFEH*EHE L. KRB0
¥F¥-—uyxyry7ruy 2 QT 7z RR)ICY

-
-
-

Mt. Sakurafim
\\?\ /
ﬁEﬂ : Unit:kg/m®

Fig. 1 Distribution of tephra sedimentary during
about one month (Jan. 26 to Feb. 28)
from Mt. Shinmoedake, and a situation of
Mt. Sakurajima of Kagoshima City
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Table 1 Properties of cements using in this test

Density Specific surface Setting time(hr-min) guudness of ~ Compressive strength (MPa)
(g/cm’) arealcmg)  Inial ~ Final =~ CSMEMt  3-day age 7-dayage 28-day age

Kind of cement

Ordinary Portland cement 3.16 3,350 2-08 4-41 Good 30.8 45.8 62.8
White Portland cement 3.04 3.760 2-47 3-52 Good 30.2 4.1 65.8
Standard value of JIS R 5210 = 22,500 >60min.  <10hr Good 12.5~ 22.5~ 42.5~

Experimental reports from Taiheiyvo Cement Co. Ltd, as Ordinary Portland cement in Dec. 2012, and White Portland cement in Jan. 2013.

Table 2 Properties of aggregates, including volcano ashes, for interlocking concrete block

. 3 .

. Density (g/cm?®) Water . Unit Soli Materials .

Mix Aggre- Divisi Matk b : Fineness ; I finer than  Organic
proportion  gate tvision UK Gaturated surface- Ovendry 30SOrplion modulus welght  volume 7hum impurities
dry condition ~ condition (%) (ke/L) (%) sieve(%)
Coarse  Crushed stone G 2.65 2.62 1.03 6.47 1.57 59.9 B =
Crushed sand S 2.63 2.60 0.98 3. 1.44 55.2 1.6 Good
conBﬁzte L Lmestmesmd s, 2.68 2.66 0.92 300 178 669 2.1 Good
e

Volcanic ash : T T 2.28 2.12 7.60 2.20 1.17 06.3 Bih Can use

Volcanic ash : § S 2.67 2.66 0.30 0.51 1.51 56.6 13.3 Good

Srdas Siicasand S, 2.61 2.59 063 100 151 583 03 Good

Fine

Tmortar Other two sands were used under almost same condition,

*Volcanic ash T : Mt. Shinmoedake, S : Mt. Sakurajima
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Table 3 Mix proportion for base concrete (12L)

Volcanic W/C Water | Cement Fine aggregate (kg) Coarse Admix.
No. ash Mark (%) (ke) (kg) Crushed | Lime stone Volcanic ash* ag. 1305 | Cx1%
(Vol. %) sand(S1) | sand(S2) T S (ke) (mL)
1| 0% K 6.00 18.60 - -
2 [T10% | T 5.40 16.74 2.10
3 [ T20% | T2 4.80 14.88 4.21
4 | T30% | T3 4.20 13.02 6.31 )
5 | T50% | T5 30 | 1.2 (40'}328) 3.00 9.30 10.51 0.3 | 42.0
6 | S10% | sl 5.40 16.74 2.46
7 [ s20% | s2 4.80 14.88 1.9
8 [ s30% | 3 4.20 13.02 ) 7.39
9 [ ss0% | 3.00 9.30 12.31

*Volcanic ash T : Mt. Shinmoedake, S : Mt. Sakurajima

Table 4 Mix proportion for surface mortar (1.5L)

Volcanic W/C Water | Cement Fine aggregate (kg) Admix.
No. ash Mark (%) (kg) (kg) Lime stone | Lime stone | Silica sand Volcanic ash™ Cx1%
(Vol. %) sand(S2 M) |sand(S2S) | (S3) T S (mL)
1| 0w K 1.35 0.75 0.75 - -
2 [T10% | T 1.21 0.67 0.67 0.24
3 [T20% | T 1.08 0.60 0.60 0.49
4 [ T30% | T3 0.9 0.53 0.53 0.73 )
5 | T50% | T5 28 | 021 <v(\)rh7ife) 0.67 0.38 0.38 1.22 7.5
6 | s10% | sl 1.21 0.67 0.67 0.29
7 [ s20% | s2 1.08 0.60 0.60 0.57
8 [ s30% | 3 0.9 0.53 0.53 ) 0.86
9 [ ss0% | 5 0.67 0.38 0.38 1.43

*Volcanic ash T : Mt. Shinmoedake, S : Mt. Sakurajima

(c) : vibrating press condition (d

after filling surface
mortar

(b) : base concrete after
vibrating press

) © 3-test-piece interlocking
concrete blocks at a time
on iron board

Photo. 2 Manufacturing of test pieces of interlocking
concrete brocks
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for Water-Retention ILB
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Mixing rate of volcanic ash (vol, %)

Fig. 2 Comparison of 7-day-age bending strength in
the mixing rate of volcanic ash
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of molten slag interlocking concrete block (ILCB)

PROPERTIES OF INTERLOCKING CONCRETE BLOCK MIXCED
WITH VOLCANIC ASHES IN SOUTHERN KYUSYU ISLAND

Yoshiharu HOSOKAWA™, Toshihiro SENGA™ and Akihiko ABE™

*]  UNIVERSITY OF MIYAZAKI, Faculty of Agriculture (1-1, Gakuen-kibanadai Nishi, Miyazaki
889-2192, Japan)

*2  JDC CORPORATION, Technical Center (4306-1, Nakatsu, Aikawa-machi, Kanagawa 243-
0303, Japan)

*3  KOKUSAKU BLOCK Co. LTD., Aikawa Factory (6915, Nakatsu, Aikawa-machi, Kanagawa
243-0303, Japan)

ABSTRACT : From the viewpoint of utilization of volcanic ashes to produce in South Kyushu Island,
the water-retention interlocking concrete block were manufactured experimentally to grasp the
mixing rate of volcanic ash from Mt. Shinmoedake and Mt. Sakurajima, to keep the standards for
the block. As a result, as for mixing rate of volcanic ash, and to satisfy the bending strength more
than 3.0MPa, it was recommended to mix with up to 30 % of Mt. Shinmoedake volcanic ash and up
to 20 % Mt. Sakurajima. The water permeability worsened so as to mix a lot of volcanic ashes with
very fine grain, but the water-retention capacity tended to rise. In addition, higher a mixing rate of
the Sakurajima volcanic ashes, darker in the surface color of the block, because its ash color is dark,
and also the intent worsened, however, as for the Mt. Shinmoedake one, the brightness and intensity
on the blocks were almost same as the surface of block without volcanic ash.

KEY WORDS : Volcanic ash, Interlocking block, Base concrete, Surface mortar, Bending strength,
Water-retention test
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