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Study on Damage to Sea Sand Fly Ash Concrete Caused by Freeze-thaw Cycle

HOU Hai-long, QU Feng” , SHI Wei-hua, HUANG Zhi, WANG Gong-xun
(School of Civil Engineering, Hunan University of Science and Technology, Xiangtan Hunan 411201, China)

Abstract: In order to study the damage rule of fly ash reinforced concrete structures mixed with desalinated
sea sand and other raw materials containing chloride ions caused by freeze-thaw cycles, the sea sand concrete
is simulated by using the method of internal mixing chloride salt, and the indoor rapid freeze-thaw cycle
experiment is designed. The influence rules of different fly ash contents on sea sand reinforced concrete are
explored by 4 evaluation indicators, including the appearance change, mass loss rate, thickness of damage
layer and relative dynamic elastic modulus of the sea sand reinforced concrete samples. The evaluation
indicators of fly ash concrete under the combined action of internal mixing salt freezing are compared and
analyzed with those under the action of air freezing, water freezing and exosmosis salt freezing. The result
shows that (1) With the increase of freeze-thaw cycle, the surface mortar, fine aggregate and coarse
aggregate of sea sand fly ash concrete peel off sequentially. The mass loss rate and damage layer thickness of
sea sand fly ash concrete increase, the relative dynamic elastic modulus decreases, and the frost resistance of

concrete decreases, but the freeze-thaw damage rate appears the trend of decreasing after increasing. (2)

Wk H . 2021-07-02

WG EEAARREREGIE (51678234, 51808213) ; WIFIA A TR (18C0324, 19A164, 20B214); WM H AR %4
WH (2019JJ50185)

EB A e (1997-), B, WmMHA, Wit (1159288691@ qq. com)

EPEE . EE (1979-), B, WEXBMA, Wt (gfkd1015@ 126. com)



555 1 BT, S5 VREOEEME XN KR EE 1 i Ui e

29

The more fly ash is added, the greater the concrete mass loss rate and the damage layer thickness, the less
the relative dynamic elastic modulus, and the greater the extent of fly ash concrete damaged by freeze-thaw
cycles. Therefore, although the addition of fly ash can increase the compactness of concrete, it is not
conducive to the salt freezing resistance of concrete. (3) Compared with other freeze-thaw modes in existing
studies, the dual action of salt-freeze accelerates the development of freeze-thaw damage to concrete. Because
of the differences in the distribution of chloride ions within the concrete caused by exosmosis salt freezing and
internal mixing salt freezing, the influences of exosmosis salt freezing on concrete are more concentrated in the
outer region, where the outer layer damage increases faster than the situation caused by internal mixing salt
freezing, but the internal mixing salt freezing causes the most serious damage to the internal structure of the
concrete.

Key words: road engineering; freeze-thaw damage; quick freezing method; concrete mixed with chloride

salt; fly ash; durability
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Fig. 1 Schematic diagram of specimen (unit: mm)
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Fig. 4 Differences of chloride ion distributions in different

freeze-thaw modes
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Fig. 5 Changes of mass loss rate of fly ash concrete under

different influences
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