Journal of Structural and Construction Engineering, 8(11), 2022, pp. 278-291

Journal of Structural and
Construction Engineering

Journal of Structural and
Construction Engineering

wlnd g Ju—gala g s

L9 0L Sigo WWW.jSce.ir

Investigating the Effects of Liquid Nitrogen on Concrete Properties in Hot
Weather Concreting

Ali Gholipur Azim?!, Hasan Afshin?, Mohammad Charkhtab Basim®*

1- MSc Student, Faculty of Civil Engineering, Sahand university of Technology, Tabriz, Iran
2 -Associate Professor, Faculty of Civil Engineering, Sahand university of Technology, Tabriz, Iran
3- Assistant Professor, Faculty of Civil Engineering, Sahand university of Technology, Tabriz, Iran

ABSTRACT ARTICLE INFO
Concrete structures are always affected by environmental conditions, and hot Receive Date: 17 December 2020
weather condition during mixing and casting impressively affect the Revise Date: 14 May 2021

performance of concrete. Concrete producers have been using different ~ Accept Date: 10 June 2021
methods of reducing the temperature of concrete such as liquid nitrogen

through direct injection of it into the drums of concrete trucks. Liquid

nitrogen with having temperature of -196° provide accurate temperature ﬁey\\/’v\’orﬂs:

control and is not limited by the water-cement ratio as in the case of chilled COt ef_‘t er

water or ice. The purpose of this research was to investigate the effects of oncreting
Temperature

liguid nitrogen on concrete properties such as slump, setting time,
compressive strength, tensile strength and flexural strength with two different
curing methods. In this research, three mixtures were prepared: control, hot
and LN-cooled. The temperature in control mixture was considered to be
27°C. Hot mixture which was made from materials stored for 72 hours at the
desired temperature (50°°) to simulate hot weather condition, and the
temperature in this mixture was obtained 40°°. The process in preparation of
the LN-cooled mixture was the same with the hot mixture with the difference
that, the temperature of the LN-cooled mixture was lowered to the control
mixture (27°C). The results indicate that the liquid nitrogen improved the
properties of concrete in hot weather and additionally the results show that
the properties of concrete are relatively unaffected when cooled with liquid
nitrogen to room temperature. Finally based on findings in this research,
liquid nitrogen is an appropriate option in hot weather concreting.
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Character Amount
Blaine fineness(cm?/gr) 2860
Dilatation longitudinal 0.23
Initial Setting time(min) 80
Final Setting time(min) 275

3 Days Compressive 179
Strength(kgf/cm?)

7 Days Compressive 274
strength(kgf/cm?)

28 Days Compressive 370
strength(kgf/cm?)
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Chemical Compounds Percentage
SiO; 21.91
Al,O3 4.85
Fe,0s 3.46
CaO 64.56
MgO 2.38
SOs3 1.71
Na.O 0.34
K20 0.97
Free-Ca(CaO.f) 1.08
Loss on Ignition (LOI) 0.75
Insoluble Residue (I.R) 0.58
CsS 49.50
C.S 25.47
CA 7.00
CAAF 10.35
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Material kg/m?
Cement 360.9
Water 229.6
Coarse Aggregate 729.4
Fine Aggregate 1069.9
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Flexural Strength
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