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The Optimum Binder Ratio for High-Strength Self-Leveling Material
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Abstract

Self-leveling material(SLM) is one of the floor finishing materials which make flat surface like as water level by itself in a short time, So it
is possible to increase construction speed and enhance economical efficiency. In this study, author intended to develop SLM for the industrial
warehouse and factory loading heavy weight machinery and vehicles. The demanded properties for this type of SLM are above 200mm of flow
value and above 300kgf/cm2 of 28-days compressive strength. To possess demended strength and fluidity, SLM have to be composed of many
types of binders and chemical additives. So it is difficult to decide suitable mixing proportion of composition materials.

In this study, author investigated the weight percentage effect of main composition materials for high-strength self-leveling material, by
experimental design such as tables of orthogonal arrays and simplex design, and by statistical analysis such as analysis of variance and analysis of
response surface. Variables of experiments were ordinary portland cement{OPC), alumina cement(AC), anhydrous gypsum(AG), lime stone(LS)

and sand, and properties of tests were fluidity of fresh state and strength of hardened state.
Results of this study are showed that suitable mix proportions of binders for the high strength self-leveling materials are two groups. One is
78~85.5% OPC, 7.5~9.5% AC, 9~12.5% AG and the other is 72.5~78% OPC, 9~12.5% AC, 13~15% AG.
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FREEIFIFIE|IY(Y1Y (Y9 1Y
1 (206]18211681100] 88 | 82 120529541535 40| 75
2 12101188/ 186{100{ 90 | 89 1179231279 | 37| 37 | 80
3 1212(1991190{100] 86| 72 11081{ 15823623 | 26 | 70
4 12101189(1771100] 90 | 84 | 226263330 33| 40 | 80
5 {210]181}151{100[ 86 | 72 |157(235{313 {33 | 47 | 84
6 [204)176/156]100| 86 | 76 | 206250 315| 37 | 47 | 87
7 12061180/164{100| 87 { 80(212]293(320 30 | 47 | 61
8 12191200/ 190(100] 91 | 87 |167(233|309| 35| 47 | 70
9 1199]150{106]100]| 91 | 531207293383 42|49 | 77
1012121193 1711100} 91 | 81 {216{295{389| 42 | 45 | 80
E 13 SLXHS XA biEfH| ME
A oy
3 & 323
OoPC AC AG
Flow | 2] ¥ 205mm °] 4} 70~90 5~23 7.5~25
A 158 90% o} A} 70~90 | 5~17.5 5~25
W3} (308 85% ©] At 70~90 5~15 5~25
o2 39 | 200kgf/cm2 oA} | 70~90 | 5~22.5 5~20
3‘|‘
e 79 | 250kgf/cm2 o] A} | 70~90 | 5~22.5 5~18
284 300kgf/cm2 o]AF| 70~ 90 5~25 5~22.5
4 39 | 30kgf/cm2 o] A} 70~90 5~25 5~21
e 7Y | 40kgf/icm2 ©] A} 70~90 5~25 5~17.5
289 | 73kgflcm2 ©]AF | 70~90 | 7.5~25 5~25
TE EgAE A 78~85.5 | 7.5~9.5 | 9~12.5
&3l
W& 4 B 72.5~78 | 9~12.5 | 13~15
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OB 10, LY ZERe] XY eighH| ¥

5 A%A W3 2 A3

5.1 A&

B AME & 132 27 100] Jehd A AZA o
gu] ofod udA SLA9) A% ] Hdtd 949 A
9 BY AAzANA 2 103 o] OO 84 AHE
AARsle] gdAdPE AAFAH.

gl Ao Abas WigEE ¥ 149 23, 2AHYZL &
24 423x, g7k=2 slgdh

E 14 SLX MY uigiulel #ldHS 9 viEtH|

Agzz vl & ¥ (%)

No. A& Filler A
OPC| AC | AG Sand
OPC| AC|AG | 24 (LS)
1183.5| 75| 9 |31.552.83(3.40(37.78| 47.2 | 15 | 100
2| 80 | 7.5 [12.5{3022|2.83(4.72|37.78| 472 | 15 | 100
3 (8150 95| 9 |30.79(3.59(3.40{37.78| 472 | 15 | 100
4|78 |95 |12.5(29.47|3.59(4.72|37.78| 47.2| 15 | 100
51785! 9 [12.529.66|3.40(4.72|37.78| 47.2| 15 | 100
6176 | 9 | 1512871{3.40{5.67{37.78| 47.2| 15 | 100
7| 75 112.5|12.5\28.34|4.72(4.72(37.78| 472 | 15 | 100
8 [72.5112.5| 15 |27.39(4.72(5.67|37.78| 472 | 15 | 100
"L e

1 By 2 22%, 2) THFA : 05%, 3) FHA| : 0.1%,
4) AFA 1 02%. 5) 2U5A 1%

52 Azl D@
£ 15% LAY 4 g Held 4BH dEdnE
Yepd Aolth Agugnl delela sMue ARsted Uy

EHRHE Self-Levelingtte] 22 A gain]

g A x7) 229+ F 1A AAg EFAQ 205mm
Hod ¥2 210mm o[4S HeolX glg ¥l okt FE24-
FAEE BEAE NE3E 0EAA 0% oY FESE
frAse Aoz vebgd

&7} % 3 A2 AS$E 2% 112 12¢) ehd v}
9} o] E-F E7}% 300kef/cm28} SE PAE T3kgf/cm?2
B} o & FEE Holx 4.

olAbe] &) AY A} SLAje AgA HAWEw| = HA
& 27 109 A % B 392 vig4 3= SLAe] 874
5 e 999E #9g 5 A

¥ 15 MEZED
dER=
(kgf/cm2)

1=

Flow 7 A} ¥ 3} (kgf/cm2)

NOI m& | 15% | 308

39|74 28|39 |7 |28Y
mm| % {mm| % |mm| %
213[100{2131100{207{ 97 |203|353}439 | 56 | 89 | 91
215{100{2121 99 |2111{ 98 |208]339|531| 48 | 86 | 93
2171100]217] 99 |210] 97 |231{356| 494 | 64 | 79 | 99
217]100|216|100|211| 97 |256|367| 528 | 57| 77| 93
220 [100[218] 99 {212| 97 {206(322{439 | 52 | 73| 85
219 [100[218| 99 {217| 99 [169|325|408 | 47 | 66 | 79
218 |100{215| 99 1210] 96 (192|319} 417 54| 70 | 79
2171100211} 97 |203| 93 [178{336| 422 | 48 | 64 | 85

[e BRI RV I A

104

S 152 30
ZRAAZHE)

T3 1. HE sLXf siEteloi Mol 22T
#X| g vig
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5. A&

THE sLAS) A4 AYANE AYe7] dsted YA
Yol 9o AP, 1 A4S FAMCE BN 22 o
&3 2 2B 99

1) Sand/Binder¥] 8| F7He 27} E SLAHS R-EA9 FAld #
galA g & Toe Fegt 4L F Aoz e
A% Bxx 9l AAAE 28dle} Sand/Binderw]E ZAA 3}
ool & Aoz Amdd

2) AC/AG, AG/AC 9 LSS T % SLAt9) §%54 @ 4%
EAo fo3 43S A g Aoz Yo

3) AR SLAS F54% R FEEA0 1A JFS
AR F HA9 S AR e E 257 g
AYL A A% 4YG SEG B2 4 AP
W ] = OPC 78~85.5%, AC 7.5~9.5%, AGx 9~12.5%% A
93 OPC 72.5~78.5%, AC 9~12.5%, AG 13~15%2] B34
J Aoz vehgtt
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