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Abstract

In this research, the performance of surface covering technique using a white—colored bubble sheet on reducing
the cracking due to the plastic, and drying shrinkages for high rise building construction were evaluated by
comparing the exposed surface without any surface treatment. From the results of the experiment conducted
during fall season, desired results of decreased numbers, length, maximum width, and area of cracking were
obtained without a significant difference on heat of hydration and cumulative temperature. Therefore, it is
considered that the surface covering technique using bubble sheet is an appropriate method for preventing plastic
and drying shrinkage cracking at fall season concrete construction.

Keywords : surface-covered curing materials, single-layered white bubble sheet, surface exposure, plastic and drying
shrinkage crack
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Plastic and Drying Shrinkage Cracking Reduction by the Bubble Sheet Curing
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Table 1. Field conditions
! OO apartment construction in multi-functional
Project administrative city
Location Seojong special city
Period 2014.09 ~ 2017.04
Area 220,870 m
Construction .
area 15,129 m
Structure Reinforced concrete wall structure

2 basement floors, and 10 - 29 ground floor
19 buildings of apartment
1267 housings, and amenities

Organization

Figure 1. Construction site view
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Table 2. Experimental plan for field

Factor Test element
Ready mixed _oq_
concrete 1 25-21-150
Applied spot (floor) 3 24, 26, 28 floor (slab)
Field ; ;
i Surface -Single-layered white bubble sheet
a%)g?ﬁggn curing 2 -Surface exposure
-Slump
Fresh state 3 -Air content
-Chloride content
Tests

-Temperature history
Hardened 3 -Compressive strength-wet cured
state (7, and ¢ o
-Cracking investigation (2, 3, and 28 D)
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Table 3. Physical properties of bubble sheet
) ) Thermal
: Thickness Bubble size g
Material conductivity
() (mrm Wi - K
Third-layered 4 12 0.05

polyethylene film

Figure 2. Bubble sheet of ready mixed concrete curing
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Figure 3. Bubble sheet installation plan
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Figure 4. Thermometer Figure 5. Thermometer

installation location installed cross—section
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Figure 6. Installation of Figure 7. Automated

thermo couple for temperature temperature recorder

measurement

Figure 8. Concrete placement Figure 9. Concrete placement

(in progress) (completed)

Figure 11. Surface exposure

Figure 10. Installation of

single-layered white bubble work

sheet

igure 12. Curing with Figure 13. Surface exposure

single-layered white bubble
sheet
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Table 4. Weather record in sejong area 4.3 232|E°| 54

lowest  highest Wind %ﬂﬂ—‘iiﬂ _/'\_‘ oé‘g: O<>]:/\§7§E E‘J ‘—ﬂLoEﬂ ]?-_J'}‘:Ejﬂf ?ﬂl@"ﬂ'
Category  Placed date weather femp temp.  speed Av F’J-Zﬂ ]—Oh:} H AL /\EHHL. 1:7,1] 210 2 AR
. . . 7 o= mm
20151019  Fine 12 24 19 = o M o ‘—;'“"" = oﬂ‘— T . o
20151020  Fine 12 23 16 Zo}H  FlHo| o w2 =Asleiir 1 Aik= Fieur
24 F siab 50121020 Fine 12 2 )8 YT, }—r:] i Z7515l=t, 7L Z¥+= Figure
2015.1022  Cloud 13 23 3.0 14~191} o
2015.11.04 Cloud 5 19 29 JﬂL_E | LR, i
26 F siab  o01>11.05 Cloud 7 1 28 A 245 vpe] 2% ol2HslFigure, 14, 17)¢] -
LT ain .
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2015.11.23  Rain 9 13 23 _ i i .
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Table 5. Properties of fresh state concrete and

compressive strength

Al Chloride Compressive 28% ujcto] o o)W Figure 16, 19)9] A=
strength(MPa) . _ =

SOt S oy ST EAE s 7|7lole S HC WEAEA
less than  higher higher g']:{]— —Lrl?ﬂ M'o—l/]- - O]E?_OM? E]Jg I;Z HV]' LH% Oé%kg
Monanoe 150:25 4515 0 T L D 2 Qle ARl s3] R Kot Ak, vigA|Ee) Hu

24 F slab 160 45 0.024 15.0 253 2 Al 7ol S8 252 LERGT
26 F slab 165 4.7 0.029 15.1 256 %ﬂﬂ—‘iﬂ oo]:/\gﬂz_]_—%?_]_- _‘%EQ]- }\]Z_]_—QJ _L’-_Pﬁlg}\—?_]_ 7§]/1R_

28 F slab 160 46 0.027 14.8 254

=[5 Toto] Figure 20~223} o] H|uwsi3ict,

Bubble Sheat Bubble Sheet Bubble Shest

Terparature (T}

Temperature(T)

o 12 24 36 4 6 72 84 90 o 12 24 3 48 60 72 84 98 0 12 24 36 48 60 72 84 96

Age (h)

)‘W)
Figure 14. Temperature history at 24 floor
slab (bubble sheet)

NONE

©)

Temperature (

0 12 24 3 48 60 72 84 96
Age(h)

Figure 17. Temperature history at 24 floor
slab (surface exposure)

8
AQe‘(h) Age(h)

Figure 15. Temperature history at 26 floor
slab (bubble sheet)

NONE

24 35 4

8 84
Age(h)

Figure 18. Temperature history at 26 floor

slab (surface exposure)
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Figure 16. Temperature history at 28 floor
slab (bubble sheet)

NONE

Temperature ()

0 12 24 36 48 60 72 84 96
Age(h)

Figure 19. Temperature history at 28 floor
slab (surface exposure)
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Figure 20. Accumulative temperature at 24 foor slab depending
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Figure 21. Accumulative temperature at 26 foor slab
depending on the locations of thermocouple
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Figure 22. Accumulative temperature at 28 foor slab
depending on the locations of thermocouple
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Figure 23. Scattered diagram of accumulated temperature
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Figure 26. Cracking map at 28 floor
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Table 6. Result of slab curing investigation (28 D)

The maximum cracking

The number of cracking (ea) Crack length (m) ) Cracking area (mr)
width (mm)
i Plasti Plasti
Location Surfage curing aste Plastic and astie Plastic and
method and . and _
Total Settlement drvin Total Settlement drying Total Settlement drvin Total Settlement drying
w ¢ shrinkage W 9 shrinkage
shrinkage shrinkage
o4 F slab Bubble sheet 6 6 - 1.21 1.21 - 025 025 - 165 165 -
Surface exposure 18 3 15 9.9 0.96 8.94 0.7 0.25 0.7 2,248 167 2,081
%6 F slab Bubble sheet 3 3 - 0.43 0.43 - 0.2 0.2 - 58 58 -
Surface exposure 11 2 9 3.67 0.36 3.31 04 0.3 0.4 687 71 616
28 F slab Bubble sheet 4 4 - 0.74 0.74 - 0.2 0.2 - 103 103 -
Surface exposure 10 2 8 3.78 0.56 3.22 045 0.35 0.45 758 137 621

Figure 27. The number of cracking

Cracking length (m)

.

Flgure 28. Cracklng Ienglh

The maximum cracking width fram)

2500

208 [

2 1000
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Figure 29. The maximum cracking width Figure 30. Cracking area

216



& dllMs 7R Eslol 232l
AR 15 O HEAES 2H5le
Efitol A ofE SefHo] 283k
et 1 AdE sofshd thad

D) 2 F32|EQ 2L&o]

kel

Fol ok 7 LR, HAke:
Aol 106%4= &7 ek,

Hlet 2EO) A9 HEALE ARSATelA WA e
FE A vhwet AXshe ASHEAY] WS
Rylou Ered Al Aok d 18%, 24
W AXGETY 82% Uehith, Foluct 3ol

)

2

~—~

=
Zo] 9l ) PUE, 3 WA BE WEAES AT

3 Al A @A B glol Z3E g
oV Zlel ¥ v 12 FarelEe] wein)E oy
A EAES TjEse Jlo] B|E0] 44 U ARid
AR B2 AR 2 P B A0R Azt

FEY IA2ALE PEBS Y va 2 BA 9 ]33

sl A9 28l Histoie HE & Bart ot

2 o

AT 20154 74 AA| Al gFQ] 113 ofa}

o= 15 iy MEAER Bpdd Fa2|ES &

F= HEAE a5y o wus east
FAIGlo] fAlsHE FE WS

3 Ax45 9] AR EE BASHI

217

Aol EHslE oFAEHel Aow e
7[YE : OE WM, 15 UM HEAE, BHLE, &4 3
HAZeEAE
References

1. Han CG. Properties of the concrete and mixed design, 2nd ed.
Seoul(Korea): Kimoondang; 2011, 98 p,

Korea Constitute Institution, Concrete curing, 1st ed.
Seoul(Korea): Kimoondang; 2010, Chapter 02, Curing methods
and materials; p, 29-38,

Lee JS, Kim JB, Yoo SY, Han MC, Han CG, Effect of the surface
curing sheet using bubble sheet and aluminum foil on temper—
ature profile of concrete at hot weather, Proceeding of Korea
institute of building construction, 2006;26(1):337—40,

Lee HS, LAMILON Bubble Sheet for Concrete Curing [Internet].
Chungju(Korea): Jung Won G.L,B, Itd; 2013 Sep|cited 2016 Feb
2]. 3p. Available from:http://wwwlamilon .com/05 custom—
er/05customer sub03, asp?xcode=xxtb 003& xmode =read
Han MC, Han (G, Temperature and Concrete, 1st ed, Seoul(Korea):
Kimoondang; 2002, Chapter 01, Maturity; p, 22—33.

Korea concrete Institute, Concrete Standard Specification, 3rd
ed. Seoul(Korea): Kimoondang; 2009, 182 p.



