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EFFECT OF BOTTOM ASH ON AUTOGENOUS SHRINKAGE OF BINARY BINDER
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In this study, effect of bottom ash as a partial replacement of fine aggregate
on autogenous shrinkage of cement-only and binary binder mortar was
investigated. The autogenous shrinkage was studied in mortar with the river
sand partially replaced with bottom ash at 0%, 10%, 20% and 30% by
volume. Two types of bottom ash having low water retainability (18.8%)
and high water retainability (29.6%) were used in this study. The influence
of types of cement (Type I, III and V) on autogenous shrinkage of mortar
with bottom ash was investigated. The control mixture included only
Ordinary Portland Cement (OPC) while the binary mixtures were prepared
by blending the OPC with fly ash. The weight percentage of replacement of
cement by fly ash was 30%. The results indicated that the use of bottom ash
could reduce autogenous shrinkage of mortar. The autogenous shrinkage
decreased with the increase of bottom ash content. The high water
retainability bottom ash was more effective to reduce autogenous shrinkage
than that of the low water retainability bottom ash. These phenomena had
also been found in the binary binder system. The use of bottom ash in fly
ash-cement mortar also reduced autogenous shrinkage.

KEYWORDS: Bottom ash, Fly ash, Lightweight aggregate, Autogenous
shrinkage, Binary binder system
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ATl 1 ssAUszneumaaiiLazantinisneninvesian Chemical Bottom Ash
Jsgau Composition
Portland Cement (%) BAH BAMM
Chemical Fly
. Type | Type K,O 1.00 2.70
Composition (%) | Type | Ash
Ml \% TiO, 0.89 0.41
SiO, 19.87 19.96 21.40 39.40 P,Os 0.19 0.16
ALO; 4.87 5.36 3.91 17.93 LOI (%) 2.95 3.11
Fe,O4 3.55 3.18 4.06 12.92
CaO 65.03 64.61 64.60 19.19 G]']i'N‘I‘/:i q aﬂﬁ‘dizﬂaumamammaﬂmasm
MgO 2.52 1.23 1.02 2.99 Physical
- Sand BAH | BAMM
SO; 0.73 3.59 2.39 3.03 Composition
Na,O 0.02 0.02 0.02 1.36 Specific Gravity
3 2.58 2.03 2.64
K,O 045 | 033 | 027 | 250 (g/cm’)
TiO, 0.26 0.25 0.20 0.34 Water Absorption 0.78
P,Os 007 | 006 | 005 | 0.20 (%) '
Water Retainabilit
LOI 2.26 1.09 1.42 0.17 Y ) 18.8 296
Physical Properties (%)
Specific Gravity
3 3.11 3.07 3.12 2.29
(g/cm’)
Blaine Surface
2 3,480 4,500 4,030 2,836
Area (cm’/g)
M31ei 2 ansusznoundnluyudiuug
Mineral Portland Cement
Composition T | - " T v
e e e
(%) yp yp yp
GS 69.0 63.6 62.8
GC,S 7.1 13.9 16.3 i o SmSpeed=i0 SoAeE e 2o
CA 6.6 4.9 1.9
C,AF 10.6 11.7 13.6
A13197 3 eerUsznOUTNUATiva i AuAT
Chemical Bottom Ash
Composition
(%) BAH BAMM
SiO, 73.15 47.45
ALO, 18.34 20.32
Fe,O, 4.15 10.92
Cao 1.35 1316 10um EHT=1500kv  Scan Speed =10 Signal A = SE1 Fill= 2669A
M O O 65 2 60 H Mag= 350X WOD= 10mm Spot Size = 180
= - - (n) BAH
SO, 0.04 1.16
Na,O 0.21 1.03
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— EHT = 1600kv  Scan Spesd =10 Signal A = SE1 Fill= 2689 A
Mag= 350X WD= 10 mm Spot Size = 180
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Type
] , FA BA Type of
No. Mix notation of
(%) (%) BA Cement

14 | C1IFA30BAMM10 30 10 | BMM |

15 | C1IFA30BAMM20 30 20 | BMM |

16 | CIFA30BAMM30 30 30 | BMM |

17 | C3BAH30 0 30 BAH I
18 | C3BAMM30 0 30 | BMM I
19 | C5BAH30 0 30 BAH \
20 | C5BAMM30 0 30 | BMM V

Type
No. Mix notation A oA of Type of
(%) | (%) Cement
BA
1 |1a 0 0 - I
2 | C3 0 - 1l
3 1G5 0 - v
4 | C1BAH10 0 10 BAH |
5 | C1BAH20 0 20 BAH |
6 | C1BAH30 0 30 BAH I
7 | CIBAMM10 0 10 BMM |
8 | CIBAMM20 0 20 BMM |
9 | CIBAMM30 0 30 | BMM I
10 | C1FA30 30 0 - I
11 | C1FA30BAH10 30 10 BAH |
12 | C1FA30BAH20 30 20 BAH |
13 | C1IFA30BAH30 30 30 BAH I
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