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Analysis on the Heat Insulation Performance of Cold Weather Concrete

according to Change of Laid Construction Conditions
of Double Bubble Sheets
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Abstract

The present research examined heat insulation performance according to change of various laid construction
conditions of double bubble sheet being used as material for heat insulation & curing construction of cold weather
concrete, and its results are as follows. First, the change in a laid period of bubble sheet within 4 hours and the change
in water content inside bubble sheet overall showed similar temperature history and maturity without a big difference
in terms of the temperature history of concrete according to construction factors, but it could be confirmed that when
a structure was thin or several bubble sheets are laid, requisites unfavorable for initial curing of concrete can occur if
a lagger distance between sheets is generated. In terms of the compressive strength of concrete core specimens, it
appeared that the initial compressive strength is declined when conditions unfavorable for concrete curing such as delay
of a laid period of bubble sheets, induction of large distance between sheets, increase of water content inside bubble
sheets and thinness of a structure of placing concrete, etc. were applied, but it appeared that as its age passes, the

difference becomes small.
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Analysis on the Heat Insulation Performance of Cold Weather Concrete according to Change of Laid Construction Conditions of Double Bubble Sheets

Air
(Prevention of
| thermal transfer)

PE film
(Prevention of
heat convection)

Heat of hydration
(Hydration of cement)

Figure 1. A cross section of the structure using bubble
sheet
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Table 1. Experiment plan
Factor Level
W/C(%) 1 50
Target : 150+15
slump(mm)
: Targer
Miture air content 1 45+15
(%)
Curing 1 5
temperature(C)
Laid period of
sheet 5 0,1,2 8 4
(AlZh
confront, 50 mm isolation
Laid method of 4 50 mm overlap,
Curing sheet 100 mm overlap,
laid of all’
Water content .
inside sheet®) 2 0, 25,50, 75, 100
Thickness of a 4 100, 200, 300, 400
structure(mm)
Fresh concrete 2 -S!ump
-Air content
Experi ‘Temperature history
ment Hardened concrete > -Compressive  strength  of
the core
(7, 14, 28days)

* Applied to an experiment basically.
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Table 2. Mixture proportion of concrete

. . 3
AE Unit weight(kg/m®)

xC(%)

W/C
(%)

W
(kg/m®)

Sla
(%)

SP
xC(%)

W C S G

50 182 47 0.012 065 182 364 797 908
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Figure 2. Composition of specimen



(d) Thermometry
Figure 3. Manufacture and curing of specimen
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Table 3. Properties of concrete
Temperature  Slump coﬁ’i(rant Compressive strength(MPa)
() (mm) (%) 7days  14days  28days
20 155 438 26.2 29.8 38.0
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Analysis on

the Heat Insulation Performance of Cold Weather Concrete according to Change of Laid Construction Conditions of Double Bubble Sheets
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Figure 4. Temperature history of concrete according to change of laid period of sheet
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Figure 5. Temperature history of concrete according to change of water content inside sheet
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Figure 6. Temperature history of concrete according to change of laid method of sheet
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Figure 7. Temperature history of concrete according to change of thickness of a specimen
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Figure 8. Mean curing temperature and maturity according

to a laid period of bubble sheet
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Figure 9. Mean curing temperature and maturity according
to a laid method of bubble sheet
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Figure 10. Mean curing temperature and maturity according
to a water content inside bubble sheet
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11. Mean curing temperature and maturity according
to a thickness of specimen
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Figure 12. Compressive strength according to a laid period of
bubble sheet
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