BFEASTHMBMEZRAV=a LY ) — FOERIEREICEYT S8R

Ba 3L Article

BFASTHEMZRVN=a0 Y — FOEREREICET S8R

JFRE=AT 2020 6 H 9 H
B KB #5105 (2020) 14 ~ 20

SRR, A", PR RS, EREAT, BRI, JELET

*1 DY RERFRE
2 HDOYRY: HREL

H DL Y FFGER

B AR

BER)T O i 2 —  LRBFRE
MR KEPEa P Z b kA har s U— MEER
SERATEPET P Z o b SHTEARE

A Study on Resistance for Chemical Action of Concrete Contained Blast Furnace
Slag Fine Aggregate

Taiga SAKAMOTO"!, Takehiro SAWAMOTO™, Ichio IDE *3, Naoki TAKAHASHI™,
Noriko TSUKAMOTO™ and Satoshi WATANABE™

*I Graduate School of Technologists, Institute of Technologists

*2 Dept. of Building Technologists, Institute of Technologists

*3 Fujita Corporation.

*4*5 Taiheiyo Consultant.

Abstract

In this study, resistance for chemical action of concrete contained blast furnace slag fine aggregate was

examined by soaking specimens in sulfuric acid solution and hydrochloric acid solution. As a result, the

concrete contained blast furnace slag could make hard layer of calcium sulfate dehydrate on the concrete

surface when the specimen was soaked in the sulfuric acid solution. Therefore, the hard layer reduced

carbonation of the concrete. Also carbonation of the concrete contained blast furnace slag could be reduced

when the specimen was soaked in the hydrochloric acid solution. It is considered that soft layer between

cement paste and aggregate is hard because of latent hydraulic property of the blast furnace slag fine

aggregate.
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Table 1 Mix proportions of concrete and test results of fresh concrete
Unit content(kg/m°) Agent | Agent | Agent | Agent Test results of
. W/B " " " " fresh concrete
Sign Cement (%) B S (1) (2) ) ) Slump| Air | Temperature
X 0 X 0 X 0 X 0

w C [FlcslBrs G | LS [(Bx%)|(BX%)|(BX9%)|(Bx%) em) | (% Cc)
N+CS N 55 [175|318|—|897| — [897| — 0.7 — 0.2 — 105 | 4.3 25.3
M+F+CS M 55 [175]255|64|889| — [889| — — 0.2 2.0 — 120 | 4.7 19.9
M+F+BFS M 55 [175]255|64| — | 892 |889| — — 0.5 — 0.1 8.5 [ 5.1 18.2
M+F+BFS+LS M 55 [175]255|64] — | 740 |889|153 — 0.4 04 — 95 | 34 16.2

*Agent: (1) High performance AE water reducing agent (2) AE water reducing agent (3) Auxiliary agent (4) Anti—-foaming agent

Table 2 Chemical composition of BFS

(%)
CaO | SiO: | AlLOs | MgO S FeO | SOs
42.64 | 34.88 | 1480 | 537 | 0.87 | 0.49 | 0.01
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Fig. 1

Calcium sulfate dehydrate and mortar surface®
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Fig. 2 Experimental process
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Fig. 3 Change in pH of sulfuric acid solution
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Fig.4 Mass change of specimen

in sulfuric acid solution
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Fig. 5 Volume change of specimen

in sulfuric acid solution
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Fig. 6 Layer of calcium sulfate dehydrate

and carbonation depth
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Fig. 7 Carbonation depth of specimen

in sulfuric acid solution
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Fig. 8 Results of sulfuric acid solution analysis

Table 3 Results of sulfuric acid solution analysis

(mg/L)

Sign Ca Si Al Mg
N+CS 660 140/ 1400 620
M+F+CS 680 100 960 470
M+F+BFS 550 410/ 2500{ 1100
M+F+BFS+LS 560 420/ 2600{ 1200
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Fig. 9 Change in pH of hydrochloric acid solution
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Fig. 10 Mass change of specimen

in hydrochloric acid solution
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Fig. 12 Carbonation depth of specimen

in hydrochloric acid solution
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Fig. 13 Results of hydrochloric acid solution analysis

Table 4 Results of hydrochloric acid solution analysis

(mg/L)

Sign Ca Si Al Mg
N+CS 19000 160 2300 890
M+F+CS 16000 74 1900 830
M+F+BFS 24000 200, 4300/ 1900
M+F+BFS+LS 24000 59/ 3300/ 1500
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