Journal of the Korea Concrete Institute
Vol. 25, No. 2, pp. 195~200, April, 2013
http://dx.doi.org/10.4334/JKCI.2013.25.2.195

MRS S AIAH

flo

0|8

o

A E232|E 2= Hof

S - ZRT" - HAYY - AMZ Y - MEHM "

VEAYAN Aoy

Control of Thermal Crack in Mass Concrete
Using Automated Curing System

Ju-Hyung Ha,” Yun-Gu Cho," Tae-Yang Hyun,l) Chang-Keun Lim,” and Tae-Seok Seo"”
YAdvanced Material R&D Team, Hyundai Institute of Construction Technology, Yongin 446-719, Korea

ABSTRACT New thermal crack control system for mass concrete was developed to increase quality and to save construction

period and cost. The principle of this system is that the curing water having proper temperature is supplied automatically to the

surface of mass concrete member to keep the temperature difference between center and surface of concrete less than generally

recommended temperature difference (20°C). Mock-up test was conducted to investigate the validity of newly developed curing

system. As a result, no crack was founded in the specimen using automated curing system developed in this study, while many cracks

occurred in another specimen without automated curing system. It was also confirmed that the strength and the durability of the

concrete cured by automated curing system were improved.

Keywords : heat of hydration reducing, mass concrete, mock-up test, automated curing system
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Fig. 1 Conceptual diagram of system

Fig. 2 Outline flowchart

Table 1 Physical properties

Material Physical properties
Blast-furnace slag cement
Cement | (density: 2.92 g/cm3, specific surface area:
4720 cmz/g)
. River sand
Fine agg.

(density: 2.57 g/em’, absorption: 1.48%)

Crushed aggregate
Coarse agg. | (size: 20 mm, density: 2.69 g/cm’,
absorption: 0.56 %)

Table 2 Mix proportion

W/C | S/a | Slump Unit weight (kg/m’)
(%) | (o) | (mm) | W C S G

38.5 | 463 150 165 429 634 945

Note) W: water, C: cement, S: fine agg., G: coarse agg.
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(a) Concrete pouring

(b) Waterway

(c) Specimens

Fig. 3 Manufacture of specimens

Fig. 4 Sensor location (unit: mm)

Fig. 5 Conceptual diagram of mock-up test
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(a) Mass-1 specimen

(b) Mass-2 specimen

Fig. 6 Temperature change

(a) Mass-1 specimen

(b) Mass-2 specimen

Fig. 7 Internal-external temperature difference
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(a) Mass-1 specimen

(b) Mass-2 specimen

Fig. 8 Behavior of stress

(a) Mass-1 specimen

(b) Mass-2 specimen

Fig. 9 Crack index histories
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Table 3 Cracks in Mass-2 specimen

Crack number | Length (mm) |Maximum width (mm)
©) 2000 0.3
@ 250 0.15
® 1800 0.15
@ 1200 0.2
® 800 0.2
® 2900 0.4
@ 830 0.2
1800 0.2

Fig. 10 Compressive strength

Fig. 11 Splitting tensile strength
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