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[0 O Abstractl] The present study concerns the quantification of the environmental factors influencing the
durability of concrete structures under on-site frost environmentsC] including the number of freeze-thaw cycles[]
average freezing rate and time proportional coefficient of water saturation in concrete.[] A statistical method is put
forward to get the on-site freeze-thaw cycles by using the average annual number of negative-temperature days as
an index.[J In additiond a practical formula is obtained to predict the natural freeze-thaw cycles accordingly.
Then[ a conceptual approach considering the time proportion of concrete in saturated condition is proposed for
general atmospheric environment.[] According to the average freezing rate in the freezing and thawing the
proportional coefficient of concrete damage in different freeze-thaw environments is obtained. Based on the
aforementioned factors(] relationship between different freeze-thaw environmental conditions is established.[] As
[0 [0 an example[d procedure of predicting the equivalent number of laboratory freeze-thaw cycles from on-site
freeze-thaw cycles is given. Thus[J the relationship between on-site environment and indoor experiment is
established.[] O Keywords[dJ Concrete durabilityl] number of freeze-thaw cyclesC] time period of saturationl]
proportionald [J coefficient of concrete damagel] equivalent laboratory freeze-thaw cycle numberd [J 1
INTRODUCTIONO O Concrete structures built in frost environment[] subjected to iteration of freezing and
thawingld may suffer seriousdurability problems. Concrete damage induced by freezing and thawing can be
classified two typesl] internal damage and surface damage [ Lay etal. [0 200300 .0 Internal damage occurs when
pore water inside the concrete freezes. Water expands when it freezesC] and then the concrete cracks as a result of
the expansion stress.[] Surface damage is common in concrete structures subjected to the combined action of
freezing-thawing and salt solution which leads to concrete scaling at local weak places. The study focuses on the
first kind of damage-the freezing and thawing without participation of salt.[] [1 In different freeze-thaw
environments[] the number of freeze-thaw cycles] the average freezing rate[d] the lowest freezing temperature
and the proportional coefficient of water saturation time for concrete during the freezing and thawing are different.
With these differencesl] on site data m one environment can't be used as a reference for the prediction and
assessment of the freeze-thaw durability of concrete structures in another environment. Also[] because of the huge
differences between field and laboratory freeze-thaw environment] a number of standard freeze-thaw test data is
difficult to be applied directly to predict the on-site freeze-thaw durability of concrete. With these considerations[]
relationship between different freeze-thaw environments including the relationship between field and laboratory
environments is necessary for the qualification and distinction of the effect degree of different freeze-thaw
environments.[J [J With the discussions of freeze-thaw cycle number(J] freezing rate and time period of freezingll
time of concrete in saturated condition(] the quantification of the environmental factors influencing the durability
of concrete structures under on-site frost environments are obtained. Accordingly] relationship between different
freeze-thaw environmental conditions is established.[J The result is useful for predictionsd assessments and
quantitive design of concrete durability.[] Obviously[] the test data in one specific area can be used in other areas
with different environmental characteristics under the condition of lacking tested data.(] (J [ [

Page 4



00004, tushu007.com
<20110 000000000000 s>

goon

gobboooboupbDFODODDODOOOO0O0O0OO0OOOODOOO

0000000 :http://www.tushu007.com

Page 5



