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ABSTRACT The permitted limit, +12%, of the change in solid contents based on ASTM C 494 as an interim standard in Korea
Expressway Corporation, can not reflect the kind of chemical admixture and the characteristics of solid content so that it differed
depending on the admixture types. In this study, effect of cement concrete quality was investigated by solid changes which can be
used chemical admixtures acceptance criteria. As a result of an evaluation of a change in the quality of concrete due to solid content,

since Ligno-sulfonate based (LG) had a low water reducing ratio, the range of the change in solid content was great while
Naphthalene sulfonated based (PNS) and Poly-carboxylate based (PC) High Range Water-reducing Admixtures (HRWR) had a high
water reducing ratio, the permitted limit of the difference in solid content currently used as the acceptance criterion should be

readjusted. As a result, it is found that the acceptable range must be managed within 10% and 5% when the solid contents less than

25% and more than 25%, respectively.

Keywords :

.M B
ZAES FEHAE BALe 2AYE §
A, S5 Azl @ FUA A 046“?—7]011

gt sAFH AT M T v S-S Folste]
ZAYES FHS A % Ao 72 AHEEHE AR=o]
o A ES 3pstEstAl= ABA|, ATAl(ETES, A
4, A9, AEAAIGE 154, AAE, 1), 1%
AEZTFA(EFY, A1) F4 7155 KS F 2560014
g8kl gltk?

=9 3}eEstAl= AAlZA 7 Z1d Al(lignosulfonate

J

based), 115 HFA ZA U Z 2 A|(naphthalene sulfonated
based) 2} &2 224 (poly-carboxylated based)Z AJ4tE
I Tk 23U KS F 256090 1 E S ES A
HEH AEAE A 5o dH2A ﬁﬂﬂoi Ao
W, 145 AEFTAIZA 78 wol AR

S‘i I

=
1__E

*Corresponding author E-mail : jckim1213@naver.com
Received February 14, 2014, Revised April 21, 20014,
Accepted May 7, 2014

(©2014 by Korea Concrete Institute

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/

chemical admixtures, acceptence criteria, solid content, ligno-sulfonate based, naphthalene sulfonated based

22 A 1*4
ok mgk ZeE 18% °]%
o Ol%i 7] MP
AE F9EeR s

o1y ofell gt 7jge]
A=A FE] 7]l gt
ASTM, EN FolA= A

jubal
>
=
o
¥

10 b1 M1 o 2@

[e]

ol
ol
oy

o,
2
oX

o

38,
ﬁ

A

2

1r R rSL'
o do

o}

r
ke
rQL'1j
}O{I
o 4]
2

R S L LR ELE SRR
st QIEkY A5AAL 1% Taia
17] Aukg=o] bske], ASTM C
pH, B2E 3712, E5pAe) nare
SEE Tt 20

[e]

wraw o

457

by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



2. BislESH SRHE
21 EESN| KS CISHE

U gEEstA = 2718k BAkFolH, E31A4] F
FHEZ KS A5HEPE A2st Zlo] Table 10]Th(2013
d A

KS F 2560 &4 7ol w2 ABA= yzed
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wo} Qlom, AA HALGE O Z A= HE, pH 9 A4
o Z Ao} Utk E3HA FHE AR AFTASS A
X Table 19149} o] AEA] thalo] 1370AF 2|1
YA, A YR, 17iARE Bl d A, Y EE
4§74 FEAARZ KS Q1FS v Zlo g et
oh A digk AFARS A 2 adAYE 15
WAL, Yz g@l A 27 ke ek AEZA Y] S 2l A

5 25704, e A @5 97N, 714 5 Al

= 170A), 270 B 30 %*JE— | tiste] QIFREE- A
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=lA 25704, 2l Zd Al 10704 712 24 5704
= UERsT
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oy Azt ¥4 7vtEe el Iy 843
< AFsit) B3 5U 5955 AEAlS Ul SLES

(sodium lauryl ether sulfate)S 3+ 2 3}l Qo) &
=3k vke} o] RS pH, Ao ® HFEAFY F4

Table 1 KS certification status of chemical admixtures

Classification AE WR AEWR [HRWR-AE
L 13 15 25 10
PNS 1 2 9 25
o - - 1 5
L, PNS, O 1 - 7 -
Total 15 17 42 40
Remark)

AE: air entraining admixture, WR: water reducing admixtures
AEWR: water reducing admixtures with AE

HRWR-AE: high range water reducing admixtures with AE
L: lignosulfonated based

PNS: naphthalene sulfonated based

O: organic acid derivatives based
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Fig. 2 Relationship between solid content and density
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Table 2 Solid content and density of admixtures

Classification | Solid content (%) | Density (g/cm®)
AE 29.2 1.046
LG 37.8 1.216
PNS 39.5 1.224
PC 18.0 1.050

Table 3 Mix proportions of concrete

Classification WiC| Sia Unit weight (kg/m’)
()| ()| W | C | S| G
Control mix | 61.4 43.0| 215 | 350 | 753 | 1,003
AE AD Control | 54.9 |42.0| 192 | 350 | 717 | 994
LG Control mix | 65.0 |44.0 | 195 | 300 | 812 |1,041
AD Control | 62.0 [43.0| 186 | 300 | 804 |1,073
PNS Control mix | 60.3 |43.0 | 211 | 350 | 758 | 1,012
AD Control | 53.1 |42.0| 186 | 350 | 768 | 1,068
Control mix | 60.3 [43.0| 211 | 350 | 758 | 1,012
ke AD Control | 49.4 [42.0| 173 | 350 | 782 |1,088
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Table 4 Test parameter of concrete

Classification 5(2112;3 Soild con;f/?)t varlance AF(%)
AE 180+25 +1.5, 3.0, 4.5 0
LG 80+25 +4.5, 6.0, 9.0 ADx1.0
PNS 180+£25 +2.5, 5.0, 7.5 0
PC 180+£25 +1.0, 2.0, 3.0, 4.0 |ADx1.0

Remark) AF: anti-foaming admixtures
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Fig. 3 Slump and air of concrete with AE solid change
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5 Slump and water reducing ratio of lignin concrete
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