J Rec Const Resources 2(3)233-238(2014) Print ISSN : 2288-3320
http://dx.doi.org/10.14190/JRCR.2014.2.3.233 Online ISSN : 2288-369X

Hzjmjo|ZE2E SHo| elst llAZ32E 2EHSE HIof
Thermal Cracking Control of Mass Concrete by Vertical Pipe
Cooling Method
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In case of the slender mass concrete like attached wall, retaining wall and bridge tower, the low heat cement and the control joint are
mainly used for thermal cracking control. However, even if these cracking control methods are considered, it is impossible to control
thermal cracks perfectly, because the external restraint is largely in these mass concrete. Because these cracks occurring in slender
mass concrete members almost penetrate concrete member, the special cracking control is demanded in these mass concretes. The
vertical pipe cooling method improving existing pipe cooling method was developed for the active thermal cracking control of slender
mass concrete, and applied at the field attached wall. In results, the maximum temperature dropped more than 10°C by vertical pipe
cooling method, and the cracks decreased about more than 50%.
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Fig. 1. Outline of vertical pipe cooling method
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Fig. 2. Outline of vertical pipe cooling method

Table 1. Adiabatic properties

fog Unit Weight of Cement Equation (1)
(MPa) (kg/m’) K a
40 500 54.8 1.4
2 MHGIFCEH Table 20 232|E EZ&A[EIM(KCI, 2009)0f 2
Hot 22389 siAR7AE Felotiy, mo|Z2 MES ot

SHAEAS Table 30 Ha|sLCt

Q=K(1—¢ ) (1)
t) = 47000 /f.(t) (2)

t
fc(t)szdingg (3)



Table 2. Analytical condition 1

Items Concrete Ground
Costiciont (w0) 10 10
Thermal Conductivity (W/m°C) 2.70 3.45
Surface Heat Transfer with Form 8
Coefficient (W/mz) without Form 14 1
Specific Heat (kJ/kg°C) 1.155 0.795
Poisson‘s ratio 0.18 0.30
Until 3 days : 0.73
Creep Reduction Factor (0) 3U:1]:3}s 5~d2ycsia:ysl: -
Linear interpolation
Density (kg/m’) 2300 2650
Young’s Modulus (MPa) Equation (2) 30000
Ambient temperature (°C) 30°C

Table 3. Analytical condition 2

Items Input Data
Pipe External Diameter (mm) 254
Pipe spacing (mm) 700
Cooling Water Inflow Rate 20L/min
Cooling Water Temperature (C) 20
Water Flow Convection 33000

Coefficient (kJ/'C-m*day)

Until the concrete temperature
reaches the maximum
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Fig. 3. Outline of vertical pipe cooling method
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Fig. 4. Analytical results
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Fig. 6. field application
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Fig. 9. Results of cracking investigation
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