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Furnace Slag Cement Mortar Using the Fine Particle Cement and Gypsum
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Abstract

| |
| |
| |
| |
i The purpose of the study was to examine basic property at the time of applying cast (‘CS’ below) and high i
i fineness fine particle cement (‘FC’ below) as a stimulant to 20% substitution cement mortar of ground granulated |
i blast-furnace slag (‘BS’ below) to settle a problem that early strength of BS mortar is lowered. The results were as i
i follows. First of all, as a characteristic of fresh mortar, liquidity was reduced as much as BS substitution rate was i
i increased. When substituting CS for BS 20%, it didn’t have a large effect regardless of substitution rate. When i
! substituting FC, it was reduced as much as substitution was increased. In the event of compressive strength, it was |
i reduced as much as BS substitution was increased in early age. In age 28, it was somewhat increased by reflection of i
i potential hybraulicity. With regard to improvement of early compressive/bending strength of BS 20% substitution i
| mortar, when substituting CS, in early age, they were a little increased as much as addition rate was increased. When |
i substituting FC, in early and 28 age, they were largely increased as much as substitution rate was increased. To settle i
i a problem that early strength of BS 20% substitution mortar was lowered, CS substitution has a little effect and FC i
i 25% substitution was similar to plain with only OPC. Therefore, when substituting FC 25%, it is expected that its i
i quality will be improved. i
| |
| |
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BS= 143 LRrideAelE fred Wil 4 Table 2 Mixture proportions of mortar
o

10| 0 | 0| 248 |[447| 0 | 50 | O |1490

L = = L 2
AAFARE A, & B2 FUT AFol= Ca' 7t cslwmliBs|cs |rc|l w Unit weight(kg/m®)
$E3t3, O EH Fgo] Y Ry Aol (%) | () | (%) | () [(%)|(kgm’)| ¢ | FC | BS | CS | S
9s A, o] o] n2&EY T v|EY AR £ ol ool 240 14970 0 | 0o | o |149
B AFE 2 dAeAY o] &S dAIE] "Ed =
o
=

7 FEh RolgoRA 24 Asehs BAH

7FA 1 9t} 0 | 248 (397 0 | 99 | O |1488

welA B AFdM = BSAIE iﬂﬂ‘fgl 2745 A 0 | 25| 248 298] 99 | 99 | 0 |1488

3t BAE dFst] fste ASAHE H3e)st )%t s | 248 | 198|198 | 99 | 0 |14s8

EEFE BR THUEY DEAUEC)S FOT 2
A3ksls uho) sl AME mEElE AgdlAd 1 7} 1: 3] 50 0 248 (392 0 99 5 | 1490
RS J|zHog AESTA ST 20 | 1 25| 248 | 294 98 | 99 | 5 |1490
50 | 248 | 196 | 196 | 99 5 | 1490
AlS{AH|El gl HiH
2. 42 % 2H 0 | 249 [388] 0 | 99 | 10 |1492
= = 2 |25| 249 | 291 | 97 | 100 | 10 |1492
2.1 AEA
Booto] AYA e Table 13 23, ZEElZ9] H) 50 | 249 | 194 | 194 | 99 | 10 |1492
AR Table 29} Zth
249 20T 9 257EoE AT
Table 1 Design of experiment AIAFe R 24 FE ZEEH2AME R, 3T
, < SAste Zo® 91, A5 REEEdAes 45
Factors considered Items tested 3 o _
£ 9 9258 345 202 A0
W/B(%) | 50
flow (mm) 160 £ 10 22 ASRiZ
base BS(%) | 3 0, 10, 20 2 AFo] AEd ASEA AWMEE U4k ALY
Mixture CS%) | 3 0, 1,2 OPCE AE3I9a, FCE ARME E3goln dA= =
mixture’ X gz AW EES wIdE 2 A ] Aleslad=¢
o | "5 % 194 ARES MBEE Qs AL, 2 &
, 22 AL Table 337 2t}
curng Efé“)peramre 2 5, 20 EA 24 BSE U YAMISZ KS F 25639 239
. 43 AL, CsE SAKE olSHTE AgSHEd, 1
fresh mortar 2 - air content £ - 3}stA AAL Table 4 @ Table 58 21, IAZ
Experi- - compressive strength A FAEAe B AYT 24207 e e RaeRd
ment
hardening mortar 2 , 3’.28 day) £ 469 HE&EE E3SY ALESIGEd, I 288 A
- bending strength
(1, 3, 28 day) A8 Table 63 Zt}

* BS 20 % XA qr 283

WA, wEez wa 130 WB 50%°] 1524 Tl Table 3 Physical properties of OPC

o, B A& 0, 10, 20%°] 3FEE 7w A% 3 Setting Compressive
At o714, BS 2#H& 20%° kst €S 0, 1, 2% 3% Kinds | Demsity | Blaine (min) (MPa)
=3} FC 0, 25, 50% 35752 B3 A&k 9rFoz 4 (glem’) | (em/g) witial | Fiat | 2 17|28
g AZEHek olu, REEXENCS AWE(0|3} OPC)THE days | days | days
A3 Plain REEFE] date] H3E EE 160£10 mmE oPC | 3.5 3302 | 230 | 375 [209|284 389
WESES WA @& E}% LPHX]‘L:_ T R E FC 3.15 6 953 180 279 | 35.6 | 42.5 | 48.6
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Table 4 Chemical and physical properties of BS

Density | Blaine | Ig. loss | Flow ratio | MgO | SO3 Cl olo m=Elmo| EAd
wem') |t | 00 | oo | o0 | o | op 3T ENES 2EEES 5SS
Table 7& BS A& R2El2e €S % FC X|¥& wg)
2.88 7 138 0.33 95 5.63 1.11 | 0.004
of e E= 3 F7IFe YEhd oo

Table 5 Physical properties of CS Table 7 Characteristics of fresh mortar

i ) Compressive Seting. time W/B | BS (o FC Flow Air content i
DY Color (MPa) (min) ) | ) | ) | () | (mum) (%) |
i (g/em’) i
i Wet Dry White Final 0 0 0 164 3.4 i
i 278 | White 7 12 1 34 10 0 0 152 42 i
| 0 150 37 |
| . . 0 25 159 43 |
1 Table 6 Physical properties of aggregate !
| 50 143 34 1
} . . Percentage of 50 i
! . Density Fineness . 0 147 4.0 i
| Kinds 3 water absorption |
i (g/em”) modulus . i
| (%) 20 1 25 150 34 !
i River send 2.65 2.86 2.63 50 142 3.1 i
| Crushed sand 250 262 1.42 0 148 39 i
i 2 25 144 33 i
i 50 144 28 i
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o, A% megee Adez wEjE § Pgs= ¢ E Astel BAT 8 wmdAe] e /Ad Ao |
| 7 KS L5105 % ASTM C 3480l oA AAsT A £ BS 20%°) CSE AT AfE A%g
| Hste] wel F gl e AoR Ueytou, FCE A
| 42 44 ABLl F71 B4S §54L Plaindl Wa |
i A& A& 1} Az 1B%7HA a3t ol 2 EUEE st B3 A i
i %% 4 gl nEAFo] YWoA f8Ad dste R
CE ] ey g | o FAEE A S840 Askehe Aom wHE
‘ eR=1=R-1 DEge ‘
S A=R S| e | 2| REEE| > ot 1
! + (FEF) = _ |
- g = F71#e BS Mgl INEFE madhl T |
| i, BS 20%°l CSE A% AE FVFdE & 4FE
30% 302 903 90 mx)A = Aoz Uehtown FCE X8 Ao FC
| 25%7F FC 0% Bk BA dehou), FCE So%A#T |
3 Fig 1 Flow of mixing process AS= Tadte AoZ eyt i
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Fig 2. Compressive strength followed by changes of BS substitution rate and mixture (5 °C)
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Fig 3. Compressive strength followed by changes of BS substitution rate and mixture (20 °C)
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Fig 4. Compressive strength followed by changes of CS
and FC substitution rate by each age (5 C)
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Fig 5. Compressive strength followed by changes of CS
and FC substitution rate by each age (20 °C)
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Fig 6. Flexural strength followed by changes of BS substitution rate and mixture (5 °C)

BS 20 %

BS X & E(%)

0 25 50
FC X1 & E(%)

Fig 7. Flexural strength followed by changes of BS substitution rate and mixture (20 C)

X

o
= orr
B o
A
ol
b
o
o
>
o

©
ox
o

e
HE,
w
e
lo

off lo
e
%

B AT ME BSA3 REE

&zl BSE A8 AWME
L

Og;" 0
Mo 1] =
o
I
kS

fo A oS
o

AT 3 O2AIHE ofst T25ei0 0|EE X

£ Aggo] WAglol 2 IFL MAA g Aoz Y
Eton), FCE A83 AoE ABgo] RS 24
st

BS A&&o] F7HLFE 27|A YA

Ao g2 e, AlE 28Ul A= A

o tiate] CSE XFF ASE XFLo|
7B A m&A FIFsHE
AR ASE AT FhES
A A F7kehe A2 YEsith

4) FEAHOZ BS 20% A& RE2El29 27| F= A
3t EAQ HAZA s Xge EH7} FA, FC 25% S
2)8hete] ALREA HE Plaind §ASE 2R E FOoE
Ueht Jdast F49 e 7dd & s Aoz A

_Il-m N
P
A



14.00 14.00

15.00 15.00

e e®
(9]

14.0 14.0

15.0 15.0

(edwﬁ‘a‘%

14.0

15.0

s, o
f{j , 50 3
Fig 8. Flexural strength followed by changes of CS and Fig 9. Flexural strength followed by changes of CS and
FC substitution rate by each age (5 °C) FC substitution rate by each age (20 C)
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