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High-Volume Fly Ash Concrete
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High-Volume Fly Ash Concrete

0

Cxy

23

CANMET Materials Technology Laboratory

Laboratoire de la technologie des matériaux C a,na,da,

Mixture proportions (variations)
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HVFA Concrete without Superplasticizer
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Reduction of Water Demand
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Properties of the Fresh Concrete
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Slump and Dosage oSuperplasticizer
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Workability
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AutogenousTemperature Rise
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AutogenousTemperature Rise

Temperature, °C

== Mix.1:F1:Agg.ll

—— Mix.2:F1:Agg.lll
= Mix.7:F1:Agg.lV
—— Mix.6:Ref.:Agg.ll

T
40
Time, hours

CANMET Materials Technology Laboratory
Laboratoire de la technologie des matériaux

Air Content
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Bleeding

CANMET Materials Technology Laboratory
Laboratoire de la technologie des matériaux

Setting Time
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Mechanical Properties of the
High-Volume Fly Ash Concrete
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Compressive Strength of HVFAC

- # ; 4

$A + $A- ; &* BA +*( A -
4 ;1&%A +6&%A- =
w4 $A -$A

7 947 (-

CANMET Materials Technology Laboratory

Laboratoire de la technologie des matériaux C a,na,da,

Compressive StrengthDevelopment
of HVFA Concrete (Typical)

—— HVFA CSA Type 10
—e— HVFA CSA Type 30
—— Conventional Concrete

Compressive Strength
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Flexural and Splitting-Tensile Strengths
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Young’s Modulus of Elasticity
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Drying Shrinkage
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Durability of High -Volume
Fly Ash Concrete
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Durability

ElO/ ]
8

CANMET Materials Technology Laboratory 5
Laboratoire de la technologie des matériaux

12



Water Permeability
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Freezing and Thawing Cycling
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Resistance to Chloride lon
Penetration (ASTM C 1202)
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Resistance to Chloride lon
Penetration (ASTM C 1202)
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Penetration of Chloride lons HVFAC

Typical Results
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Penetration of Chloride lons HVFAC

Rapid Chloride Permeability Test ASTM C 1202
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Resistance to Chloride lon
Penetration (AASHTO T 259)

CANMET Materials Technology Laboratory
Laboratoire de la technologie des matériaux

Penetration of Chloride lons HVFAC

Ponding Test
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Sulphate Attack HVFAC
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Durability in Marine Environment
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Durability in Marine Environment

The Treat Island Marine
Exposure Site
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Corrosion of Steel Reinforcement
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Corrosion of Steel Reinforcement

Probability of corrosion after six months
(half-cell potential method)
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Carbonation
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Carbonation
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Alkali Aggregate Reactions HVFAC
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Evaluation of Indian Fly Ashes for
use in High-Volume Fly Ash
Concrete System Developed at
CANMET
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Materials Received from India

- 19 Fly Ash Samples
- 2 Portland Cement Samples
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Objectives of the Study

- Preliminary evaluation of selected
Indian fly ashes for potential use in
high-volume fly ash concrete system

- Determine the difference in
performance in the HVFA concrete
system for fly ashes collected from
different fields in the thermal power
stations
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FA Collected- Andhra Pradesh

- Maddanur Thermal Power Station (MTPS)
Fields Il and I

- Vijayawada Thermal Power Station (VTPS)
Fields Il and I

- Kothagudem Thermal Power Station (KTPS)
Fields II, Il & IV

- Nava Bharath Ferro Alloys Corp. (NBFC)
Mixed (Fields Il to V)
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FA Collected
Tamil Nadu, Karnataka

Mettur Thermal Power Station (MTPS), Tamil Nadu
Fields I, I ,1ll, and Mixed (Fields | &ll)

North Chennai Thermal Power Station (NCHTPS),
Tamil Nadu

Fields I, 11, 11, IV, VI, and Mixed (Fields I&Il)

Raichur Thermal Power Station (RTPS), Karnataka
Mixed (Fields 111&IV)
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Chemical Compositions of the
Cements from India

53 Gr 43 Gr

SiO; 20.1 19.8
Al,03 4.62 5.57
Fe, O3 3.50 3.89
Mgo 2.94 0.85
CaO 63.4 63.2
TiO2 0.29 0.28
LOI 2.14 1.54
Na,Oeq 0.65 0.63
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Physical Properties of the Cements
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Chemical Compositions of an Indian and
Canadian Fly Ash
MTPS Il Sundance
(AP)
SiO, 63.1 52.4
A0 28.1 23.4

Fe 03 4.41 4.7
Mgo 0.59 1.3
CaO 0.98 13.4

TiO2 1.73 0.8
LOI 0.50 03
Na,Oeq 0.95 3.99
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Physical Properties of the Fly Ashes
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Physical Properties of the Fly Ashes
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General Mixture Proportions

CSA Type 10 Cement| 200 kg/nt
Fly Ash (India) 200 kg/n?
Water 125 - 144 kg/m
Coarse aggregate 1125 kg/n?
Fine aggregate 750 kg/nt
Water reducer 1.1 L/m®
Superplasticizer 0.7-7.9 L/n
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Mixture Proportions of Concretes made with Canadian Fly Ash /
Cement and Indian Fly Ash /Cement

sSundance & | MIPS (AP) Il &
Control (CA) Indian
Cement Cement
Wiel

Water, kg/m®
Cement, kg/n?
Fly Ash, kg/m3
WR, L/m®

SP, L/m’
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Properties of Fresh Concretes with
Fly Ashes from Andhra Pradesh
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Compressive Strengths of Concretes with Fly
Ashes from AndhraPradesh
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Compressive Strengths of Concretes with
Fly Ashes from Tamil Nadu and
Karnataka
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Chloride-lon Penetration of Concretes with Fly
Ashes from Andhra Pradesh
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Compressive Strength Development of
Andhra PradeshFly Ash Concretes

Zkrengkh, MFa
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Chloride-lon Penetration Results of Concretes made with
Fly Ashes from Andhra Pradesh

MIPSFI MIPSFI VTPSFI VTPSFI KTPSFI KTPBEI KTPSFV NBFCML NBFCM

FA® Souce
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Test results on Concrete made with
Canadian and Indian Materials
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Conclusions

Concretes made with reference
Canadian cement and Indian fly ashes
gave excellent strength development.

Except for the lower one-day strength,
the concrete made with Indian
materials developed high strengths.
The compatibility of this cement with
admixtures needs more work.
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Conclusions

- The workability of the concrete made with the
Indian materials was excellent.

Most fly ashes were easier to work with and
required lower dosages of superplasticizers to
obtain the required workability; Some were
found to have high water demand. Admixture
compatibility for these fly ashes needs
investigation.

High early - age strength of 15 to 20 MPa was
obtained at one day using the HVFAC system
with several of the FA tested.
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Conclusions

- 91-day compressive strengths of about 60-65 MP«
were obtained using the HVFAC system with
most of the FA tested.

Most of the concretes showed very low or
negligible chloride-ion penetration at 91 days.

- Within fly ashes from one source, a slight trend of
increasing compressive strength with fly ashes
collected from the furthest fields was observed.
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