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An Experimental Study on the Effect of Reduced Slag and
Gypsum on Concrete at Low Temperature(-57C)
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Abstract

In this study, the development of concrete preventing initial frost damage and durability about that were evaluated
by using anti-aging agent and admixture(reduced slag). As a result of experiment, initial hydration heat was increased
by Ci2A7 of reduced slag components but it was not effective to development of strength. Also fluidity decreased with
increasing replacement of reduced slag. This suggested that fluidity was low by rapid setting due to absent of gypsum
in reduced slag components. In case of CR2G specimen that added 4% gypsum, the flow ability was higher than plain.
It is considered that concrete developed using reduced slag should use SOs. Result of durability experiments, the
durability decreased with increasing replacement amount of reduced slag.

Keywords : cold weather concrete, frost damage at early age, reduction slag, hydration heat, gypsum
LA & o} I5E) T AFAIR A2 AMSIITh MR Shelks
A= popkso] Setdo 1% | Ueh= 54 Qlo] A
FEATNE FAPRIA 7H FA%E BAE ZARS . oi] 2= W3 2 9l Ao R okelth wbA
e Be) 9, 409 GEAEE WIS O 1 e Sole] SEFOIAE ST A
L Ao zV|1Ese] HWxo| Rdt A HPr HE o] 2:3PkSA] 2x5}edo] =7 WAlGHE AL o] 83le] 27]
SMPa oo 2 745k 9Iri1,2,3). olelgt 480 4% sz WAl Al 39 ol EFES SMPaZ vk
F=E @) giof AR 2RSS IR F Al o] 3 @) Aol & Rel: g
P T PAe BB TS AReS AN g To) B4R SIS (AR HnE 7t

stof 7hagtet, ey o=t ZHEaREe SARZE SHfel
o et FAS SR ofee] AAtH4,5,6]. wEbA
& Ao ol FARE siEsh] sl el

Received : April 17, 2017
Revision received : May 24, 2017
Accepted : June 14, 2017
* Corresponding author : Min, Tae-Beom
[Tel: 82-44-275-7387, E-mail: cementmin@naver.com]
(©2017 The Korea Institute of Building Construction, All
rights reserved.

279

sl A2t maRlEe] 4 /tE AJsHe o] ¢io)
solt},
2. APANL D oy
B =Roli A8 Seisae] AR} sk
1 AR g dsle] AdtE 2ae)Ee] At
2 AR B,



An Experimental Study on the Effect of Reduced Slag and Gypsum on Concrete at Low Temperature(-5C)
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Table 1. Measurement Items

Experiment method ltems Standard
XRF -
XRD -
Feature analysis Blaine test KS L 5106
of Reduction slag Density test KS L 5110
Particle size analysis -
Conduction calorimetry -
Analysis of physical Flow test KS F 2402
properties Air contest test KS F 2449
Compressive strength KS F 2405
Aooelerate?e Sotarbonation KS F 2584
durability test
Freezing—Thawing Test KS F 2556
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Table 2. Mix design of concrete

. 3
Specimen \(A‘{/g (8"}3 (kg\?/ms) il;nde:gg/gs) (kg?ma) (kg?ma) (A"/E))
Plain 3% 0 O 883 912
CR1 315 3 0 882 910
CR2 50 495 175 280 70 O 881 909 1.0
CR3 245 105 O 880 908
CR2G 280 56 14 881 909

W : Water, C: Cement, RS : Reduction Slag, GS : Gypsum, S: Sand,
G : Coarse aggregate, AD : Superplasticizer
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Table 3. Chemical composition of OPC, reduced slag and

gypsum
Soec Chemical composition (Wt.%)
pecimen
lg-Loss  Si0,  AlOs Fe:Os3 CaO  MgO SOs
OPC 253 2178 472 3.6 63.21 1.83 2.33
Reg}gion 050 062 3256 274 5407 918 082
Gypsum 0.03 1025 0.06 005 3598 0.00 5363
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Figure 1. Analysis result of XRD on reduction slag
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Table 4. Result experiment blaine, density on
OPC and reduction slag

’ Blaine Densi
Specimen (em?/g) (g/cmg)/

OPC 3,390 3.15

Reduction slag 5,320 2.82
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Figure 2. Result of particle size on OPC and reduction slag
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Figure 3. Analysis of hydration heat about raw materials
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Figure 4. Analysis of accumulate hydration heat about raw
materials
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Figure 5. Result of experiment on slump test and air
content
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Figure 9. Experiment result of rapid carbonation
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