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Abstract In summer and winter, the difference between the temperature during the day and that during the
night is high, which leads to various problems during concrete placement, such as cracks and defects in the
concrete as well as low durability and strength. Although nuclear power plant concrete is widely used for
placement in all seasons, particular attention must be paid to its quality during the summer. Therefore, we
evaluated the effects of a cooling method for mixing water, which is a commonly used hot weather precooling
method, and the use of a retarder, on the characteristics of Nuclear Power Plant concrete. In the cooling
method for mixing water, cold water at 5 was used, with 50% of the water content consisting of ice flakes.
The effects of using a retarder were evaluated by reviewing the characteristics of the cement at the unset stage
and after hardening. To evaluate the characteristics of the unset cement, we measured the slump, air volumes,
setting times, and pressure strengths after hardening. Furthermore, we measured the heat of hydration at different
temperatures; the loss of heat was minimized using insulation. Both the slump time and the complete ageing
time of the air volume were found to be 120 min at 20C and 40 min at 40C. In the case when the cooling
method for mixing water was used and in the case when a retarder was used, the initial and final sets by
penetration resistance were delayed, and the delay decreased with increasing air temperature. For the heat of
hydration, the cooling method for mixing water not only lowered the maximum temperature but also delayed its
attainment. However, the use of a retarder had no effect on the maximum temperature. Moreover, in the early
ages (e.g., 3 and 7 days), the pressure strength of the concrete was lower than that of plain cement. However,
the strength of 28-day concrete met the standard construction specifications.
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[Fig. 1] Impact of a hot weather environment on concrete

wjety £ S e e} eHE Aol 4]
o BAE 2] 9lat hAE sl Eaese
SE7h Yol e A=) A ulHl7l, et g 9

P Fol hste] Sue FUwelS sholof el
P L RIEECECE SRS B ER S S

Ao dgFr]e 25C, o HirL 30CE 28}
L 9o Uuby wpiol Az Yzka Aapgae] 2t
o Somvk Fgskal Qlo] HARRER 247] o 4
Ht eohe-5 HiReR FAWE AAlEkL e A

ofeh].

olo] £ Aol AFEAE
Zegd B4 % i SRS XA Algol
AEae|sd nAs G A2 stel 9rle
=207, 30T, 40C ZANA W(5T)} Ice Flake[9]
9 AR AFgSte] BA e R E0| Fresh 44
3} A3t 5 maelse) 4L BARLORA ASEAS)

oMo YREAL =] FAT L At A 319

o},

ol po] AMgEE

N
1>
ot
=
o

2.1 A8z

211 A|HE

Aol AHEE AMEE AAMS] BT 3.4260mY/gO)
HELENE AWES Agstgom, Belstey 4

S Table 19 Ve ALY

[Table 1] Chemical composition and physical properties

of cement
Fineness | Density Chemical composition (%)
5 5 | Ig.loss
(em’/g) | (gfem’) Si0, | ALO; | Fe;03| CaO | MgO
3,426 3.15 09 (2294|557 | 3.33 |64.05| 2.58
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[Table 2] Physical properties of Sand and Coarse

aggregate
Unit | Ratio of
Classification Densn}y Absorption E M VOleC absolute
(g/cm’) (%) weight | volume
kgL | (%)
Sand 2.61 1.80 267 | 1.63 59.0
Coarse
2.67 1.69 691 | 1.56 60.0
aggregate
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[Table 3] Mix design of concrete

Unit of Weight(kg/m3)
fck Ginax Slump Air W/B S/a
(MPa) (mm) (mm) (%) (%) (%) Water Binder Sand Coarse Ad.
aggregate (®
30 20 150+25 | 4.5+1.5 45.0 429 166.9 3709 730.6 972.4 2.444
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