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High-durability, High-strength Structural Light-weight Concrete with

Artificial High-strength Coar se Aggregate made from Fly Ash
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Shigeyuki Sogo
Abstract

Artificial light-weight aggregate, made mainly from expansive shale that has been burned has generally
been used for light-weight concrete. However, this type of aggregate has high water adsorption, because of the
high proportion of air voids. This may often cause high slump loss or aggravation of pumpability resulting in
poor on site material handling. A new type of artificial high-strength aggregate made from fly ash, having
lighter density than expansive shale, has been manufactured for trial and practical study. It is almost round
shape, and shows so much higher strength, and so much lower water adsorption, that it effectively improves
concrete pumpability and durability. This paper discribes experimental results of flowabiliy, pumpability,
strength properties and durability of high-strength light-weight structural concrete. In conclusion, it is proved
that we can obtain high-durability high-strength light-weight structural concrete, with artificial high-strength
aggregate made from fly ash.

gooo

gbobooooooboboobooobooobooboboboobooooboooboobobobooboooboobobooboon
gbobooboobobooboooooooobooooobooboboboboooboooobobob0oboboOobon
gbobooooooobobbooobooboobooobooobooboboboobooboboooooboooboobobooboon
gbobooooooobobobooooooobooobooboooooobooboboooboooboobobobon
gbooooooobooboboboobooooboboboboobobobobobooboobooboboboboo
gboboooooooboboboboooobooboboobobooboboboboboboobooboobOon
gboboooooooboobooobobobooooooboobobobooboooobobobooboboboboo
gboboooooooboboboboooooboobooboooobooboboboboboooboobooban
a

01.00000 gbobooobobobobooboooboobobaoboo
gbobooobobobobooboooboobobaoboo

gbooooooboboobooobooboboboo 000000000000D00000000®000000

0000000000000 00P0000000000
gbobooooboboboboooboobobaooboo
gbobooooboboboboooboobobaooboo
gbobooooboboboboooboobobaooboo
gbobooooboobobooooboobooboooo
gbobooooboobobooooboobooboooo
gbobooooboobobooooboobooboooo
gbobooooboobobooooboobooboooo
000000000000000000000020

7

gboboooobobobobobooobooboboaooboo
gboboooobobobobobooobooboboaooboo
gboboooooobooboboboboboooooboo
gboboooobobobobobooobooboboaooboo
gbobooooboobobooooboboboooo
gbobooooboobobooooboboboooo
gbobooooboobobooooboboboooo
gbobooooboobobooooboboboooo
gbooboooooobogoon



000000000ON.20000000000000000000D00D0000O00O0O00O0O0OOO0

gbobooboooboboboooobobobooboo
gboboobooobobobobobooobooboboaooboo
gboboobooobobobobobooobooboboaooboo
gbobooooooboobobobobooobooobogon

gz2.0000000000DbO0o0bO0ObDOO

2. 1000000000000000Db00000OO

Uooo00o01ess000JiIs Acccobooooooon
gbobooboobbobobooboooobooooboooboon
ooboooooooblseoobooooooieestnn
gooboJaAssooooooooooboooobooboon
7000000000 0O0O0DOODOODOO0O00O0O0O0OD0
obobobobooooooobobobor3gnog
0000170mM0000000000000000%0
gbobooooboobobooooboobooboooo
gboboobooooobooboboobooobooboboon
goboooooil1ocoot1zoonbboboooOooOoOoOn
gboboooooboboboobooooobooobbon,
o booobooobbboooboooooogoo
0000000020300 00000000000%0

gbobooooobobobooboooboobooboaoo

gbobooooboboboboooobooboboaooo
gbobooooboboboboooobooboboaooo
gbobooooboboboboooobooboboaooo
gbobooooboboboboooobooboboaooo
gbobooooboboboboooobooboboaooo
gbobooooboboboboooobooboboaooo
gbobooooboboboboooobooboboaooo
gbobooooboboboboooobooboboaooo
gbobooobobooboboobooobooboboooo
gbobobooooobobobobooobooog

2.20000000000000

gbobooobobooboboobooobooboboooo
gboboooobooboboooobooboboooo
OO000O0OoOO000OCO00O0OOO0DOFRig. 10000
gboboooobooboboooobooboboooo
gboboooobooboboooobooboboooo
gboboooobooboboooobooboboooo
gboboooobooboboooobooboboooo
gboboooobooboboooobooboboooo
gooooooooooooboooboooboooobogoo
gooboooooooooooooboooooogoo

2.3 ODOOOOOOOOOOOOODOOO

oooooooooooobooOoooooooooon
ooooooOoboobo210b00o0Os,o00000nod
oooooooooooobooOoooooooooon
oooooooooooobooOoooooooooon
ocoooooooooooboooboOoOoboOobOObOOOoo

78

——---—-
e

BERAAIBEEM

AL - SEHEE

Fig. l0000000O0OO0OO0OOOO"
Flow of Development of Light-weight Aggregate
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Concept of Improvement of Aggregate Property
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Manufacturing Process of Artificial FA Aggregate
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Comparison of Usual Type and New Type of
Artificial Lightweight Aggregates
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Results of Bleeding Test under Pressure (Series 1)
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Results of Drying Shrinkage Test (Series 3)
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Relationship between C/W and Compressive Strength
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Result of Water Permeability Test
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