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Freeze-thaw Durability of High Volume Fly Ash Content Concrete
Exposed to Airfield Pavement Deicer
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Abstract: The freeze-thaw durability of high volume fly ash content concrete (HFCC) specimens
were tested by fast freezing-thawing experiments. In the experiments, HFCC specimens exposed
to different solutions which were composed of airfield pavement deicer, NaCl solution, aircraft
deicer (AD), commercial deicer and water. The airfield pavement deicer mainly contained calcium
magnesium acetate (CMA) and was changed at mass fractions of 3. 5%, 12. 5% and 25%. The
mass fractions of NaCl solution, aircraft deicer and commercial deicer were 3. 5%, 3. 5% and
25% , respectively. Through the experiments, the change rules of the mass loss rate per unit area

and the relative dynamic elastic modulus of HFCC were obtained. The results show that freeze-
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thaw damage of HFCC exposed to 3. 5% NaCl solution is closely attributed to surface
deterioration. When HFCC specimens exposed to 3. 5% AD or 3. 5% CMA solution, it will be
damaged by internal freeze-thaw damage. Compared with water, freeze-thaw damage effect of
HFCC is delayed by 3. 5% CMA solution. Freeze-thaw durability of concrete exposed to CMA
solutions is closely related to the solution mass fractions, the higher the CMA mass fraction is, the
smaller the freeze-thaw damage effects are. When the CMA mass fraction is greater than 12. 5%,
the mass loss rate and the relative dynamic elastic modulus losses are small after 600 times fast
freeze-thaw cycle. HFCC has a poor freeze-thaw durability when exposed to 25% commercial
deicer and has a good freeze-thaw durability when exposed to 25% airfield pavement deicer.
Therefore, HFCC can be completely applied to the cement concrete airfield runway which is
deiced by high mass fractions of CMA.,

Key words: high volume fly ash concrete; airfield pavement deicer; freeze-thaw durability; freeze-

thaw cycle; dynamic elastic modulus
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Tab.1 Basic Physical and Mechanical Properties of Cement
N ) KT/ BELE I A] /min HUE AL/ MPa | BT SR/ MPa
KRES | B/ (g em ) |80 pm iR/ % WK/ %
(m? « kg™H) V) Bt 83 3d 28 d 3d 28 d
P. [[52.5 3.15 0.3 395 131 185 27.20 6.4 9.1 34.7 60. 3
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Tab.2 Chemical Compositions of Portland Cement
JE K1 R w(Si0z) | w(Al;O3) w(Ca0) w(MgO) w(SO3) w(Fe; O3) | w(NayO) w(K;O) w(l. L) w(R)
P. [152.5 21.53 4.60 64.09 0.96 2.09 3.37 0.12 0.62 1. 84 0.78
[ATCYR 52. 37 32.13 2.16 0.47 0.33 4.13 0.25 0.61 1. 30 6.25
T (L L) 2y hg 2% 4 19 J5 4k 43 585 o (RO Sy T80 4% 10 43 9 5 434K
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Tab.3 Mixture Proportions and 150 d Strength of Concrete
. . BB E/ (kg e m™%) . 150 d 3 & /MPa ‘
TR BE L2 - - - —— PHE I/ mm — — IR L
K| BBEK i HLE R K WK | 51 HE £ E1IES
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