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Durable concrete containing fly ash requires an adequate air void system, good quality 8 fikalsky, P.J. and Carrasquillo, R.L.; "Durability of Concrete Containing Fly Ash,"

control and attention to curing condition at early ages. These are the same procedures center for Transportation Research, Research Report 364-3, Texas State Department
which are required to ensure durability in concrete without fly ash. s Highways and Public Transportation, 1986

The production of good quality normal and high strength concrete containing fly ash
requires an analysis of the irfteraction between a particular combination of fly ash and
portland cement. This is accomplished by trial batching, performance records angd the
evaluation of fly ash and portland cement physical and chemical characteristics. The final
result is a high quality competitive construction material which can be used in all classes
of concrete.
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Table 1. Basic Mixtures Proportions per Cubic Yard

Cement Content (sacks per cubic yarg)

5.5

6.0

6.5

7.0

Cement*, Ibs.

517

564

611

658

Coarse Aggregate, Ibs.

2099

2099

2099

2099

Fine Aggregate, Ibs.

1065

970

876

781
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Table 3. Compressive strength results of concrete containing fly ash

499

C+FA ent
ation I‘tcg'lt

of C+FA

Fly Ash Canpressive Strength (psi)
% by vol.

28—day

56-day

91-day

W/(C+FR)

by Fly Ash Source

weight

233 254 275 296

Air, percent 4.0 4.0 4.0 4.0
* Fly ash was used as a weight replacement for the cement and the fine aggregate
content was adjusted to correct for proper yield in the mixes containing fly ash.

Water, Ibs.

Table 2. Chemical and Physical Properties of Cement and Fly Ash
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Type IP Class C

Chemical Composition

Silicon dioxide (Si0,) (%)
Aluminum dioxide (Al,0,) (%)
Ferric oxide (Fezo ) (%)
Calcium oxide (Ca0) (%)
Magnesium oxide (Mg0) (%)
Sulfur trioxide (503)

LOI

Insoluble residue
Tricalcium silicate (C,S)
Tricaleium aluminate ( 3A)
Total Alkalies
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Physical Properties

Fineness (325 sieve,
4 retained)
Blaine (cm</gm)
Vicat: initial, min.
final, min.
Pozzolanic Activity, %
Moisture, %

0
31
»H

R 2

0
35
)
31
30
30

g1 e
BRlS”aa

BN
1019%
U1y

10154
11474

987
11028
11620
12430

1nny
11685
9763

11661
12704
12194
11820
13151

12133
12429
10986

12332
12568
13654
12173

.28
=3
.33

.26
.24
.26
=27
.25
.29

Table 4. Flexural strength results of concrete containing fly ash

C+FA Content
(sks/c:é. yd.)

Fly Ash

% by Volume

of C+FA

Flearal Strength (psi)

w/ (C+FR)

T-day

B-day

Fly Ash

by weight Source

0
3
35

0
35
5
3
30
30

1242
1098
1156

1013
1427
137

910
1200
1663

1323 .28
132141y 331
1525 -33

1305 .26
1429 .24
1388
192
1588
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x 6.0 sacks/cu.yd.
2001 v 6.5 sacks/cu.yd.
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Slump: 3-4 inches
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Fig. 1. Flexural strength of concrete containing Class F fly ash
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Fig. 2. Flexural strength of concrete containing Class C fly ash.

Uig. 3. Compressive strength development of concrete containing

Strength ((psi)

Compressive

|
30- 35 0§
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Fly Ash Content
m %
X 15%
v 25%
# 35%

5.5 Sack Mix
Class F Fly Ash
Slump: 3-4 in.

28 42 58 70 84
Specimen Age (days)

98

Class F fly ash.

9000

7500

6000

4500

5.5 Sack Mix
Class C Fly Ash
Slump: 3-4 in.

3000

1500

| | ! | |

28 42 58 70 84
Specimen Age (days)
concrete containing Class C fly ash.

98

Rg. 4. Compressive strength development of
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Fly Ash
ASTM Ciass G Py Ash C.orvig Gated 75°F 100 % RH

8 0% Fly Ash 5.5 Sacks per Cubic Yarg Slump : 3-4 in.
WM 25% Class C Slump: 3-4 inches

B 259% Class F
: Coated, 75°F, 55% RH

Coated, 100 °F, 32% RH
Not Coated, 100 °F, 32% RH

A Cementitious Content: 5.5 sks/ycf3
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|
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dear 40°F,'55% RH 75°F, 100% RH | Fly Ash Content (percent by weight)

7-Day Flexural Strength (psi)

exural strength of concrete containing fly ash under several curing conditions. B.7. Compressive strength of concrete with and without membrane curing compound.
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Fig. 6. Compressivestrength of concrete containing fly ashunder several curing conditions. . 8. Flexura! strength of concrete with and without membrane curing compound.
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Fig. 9 Freeze-Thaw durability of concrete with fly ash. Fig. 11. Creep in concrete containing fly ash.
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Fig. 10. Abrasion resistance of concrete containing fly as.




UNIVERSIDAD AUTONOMA DE NUEVO LEON
FACULTAD E INSTITUTO DE INGENIERIA CIVIL
MEMORIA DEL SEMINARIO INTERNACIONAL
SOBRE DURABILIDAD DEL CONCRETO

EN MONTERREY, N.L. OCTUBRE DE 1993



