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Insulation Effect of Double Layered Bubble Sheet Application
in Cold Weather Concrete and Initial Quality Control
by Wireless Sensor Network
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Abstract

The objective of this study is to evaluate the effect of the application of double layered bubble sheet on the curing
of slab and wall concrete placed at the job site in cold weather and to offer a feasibility of Concrete IoT Management
System(CIMS), which is wireless sensor network developed by the authors, to manage early age quality of the
concrete in terms of temperature, maturity and strength development. Test results indicated that the application of
bubble sheet enhances the insulation performance, which results in an increase of the temperature by around 1~20.
6C. It is found that CIMS can gather the temperature, maturity and strength development data from the sensors
embedded from 30m far from CIMS successfully. Predicted compressive strengths by CIMS had good agreement
with measured ones within 2 MPa error level until 7 days. It is thought that the combination of the bubble sheet
application for cold weather protection and CIMS for quality management tool in cold weather concreting contributes

to shorten the time for the form removal by one day.
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Figure 1. Bubble seet
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Figure 2. SmartRock2™

Figure 3. Concrete loT management system
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Table 1. Overview of construction site

Table 2. Experimental plans

ltems Details Factors Levels
Project title O O Olympic park new construction Ready mixed concrete specification - 25-27-150
Construction S Seoul Binder composition(%) 1 - OPC 100
location eongnae, Seou : -
Curing temperature(C) - Outdoor temperature
Structure type Reinforced concrete wall structure - Bubble sheet application
Land area 405 620 m2 Curing conditions 2 . No Bubble sheet
Total area 11 555.85 m? - 2 spots(Slab)
P 2
Building area 1251.05m Location of CIMS 5 - 2 spots(Wall)
Bulding scale 2 buildings with 1 basement level and 8 to 13 - 1 spot(Outdoor)
floors above ground, number of households 89 .
Temperature measurement period 1 - 0~7days
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Figure 4. Bird’s-eye view of construction site
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@ Install
sensors—continued

(® Retrieve sensor

(® Tag sensors data

Figure 7. Procedure to activate CIMS
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Table 3. Schedule and outdoor temperature

December

January

Date
27 28 29 30 31 1 2 3

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22

BUlINg B e ——
floor(No.1)

Building 9th
floor(No.2)

Building 10th
floor(No.3)

construc
~tion
period

Highest temperature(C) 26 6.1 62 68 -45 03 38 46
) 46 -36 1.1 -57
-1.7 11 38 27 -79 22 10 -0.1

Lowest temperature('C
Average temperature(C)

-109-65 0.7 -34 -

89 20 42 39 28 02
-31 -43 -26 -35 -4.7 -5.7 6.4 55 -48 -41 -04 -33 -5.6 -0.1
-12 -06 -0.1 -0.1 29 -23 2.7 -1.7 -06 0.3

-0.4
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23 22 32 49 59 53 55 55 78

1.9 07 -04 30
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Figure 8. Temperature and maturity profiles of building 7th

bubble sheet

floor(No.1) - 2019.12.27.~2020.1.3
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Figure 10. Temperature and maturity profiles of 9th floor of
the building(No.3) - 2020.1.15.~2020.1.22
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