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{Table 14> Mix proportions of concrete
Cement S/a Slump Ww/C weight of material(kg/m®)
content(kg/m*) (%) (cm) (%) C W S G
280 40 4.0 61.8 280 173 768 1160
320 38 3.9 50.9 320 163 726 1194
360 36 40 44.4 360 160 630 1217
400 34 4.1 39.5 400 158 632 1236

* Admixture is not Used
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(Table 15> Comp. strength and flexural strength according to changing cement

content per unit volume of concrete

Cement | W/C Comp. strength(kg/cm?) fluxural strength(kg/cm?)
(kg/m®| (%) 1d 3ds 7ds 14ds | 28ds 3ds 7ds 14ds | 28ds
280 61.8 31 75 127 190 241 20 26 33 39
320 50.9 54 125 215 298 331 26 36 45 49
360 444 91 176 264 343 372 32 42 50 54
400 385 96 209 293 370 417 35 45 54 59
o—= ' 280kg/m’ 60
oo © 320kg/m?
400r - 360kg/m’
& e  400kg/m’ 250 -
g o g
S - 3
I e ~
@300+ / o &
< s )
= S 40 L
- VI
2 200+ < I3
2 . )
g / 5 5 57
- &=
Swof & 7
TE Type— 1 -
g, - Slump : 4cm 201 g
] 1 i I Il H I i i L
1 3 7 14 28 1 3 7 14 28
Curing time(day) Curing time(day)
{Fig. 12> Change of compressive strength <Fig. 13> Change of flexural strength accord-

according to adding cement content
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(Talbe 16> Chemical composition of cement types

Chemical composition(%)
Cement -
Si0; AlLOs FelOs Ca0 MgO SOs Ig. loss
Type— 1 21.4 5.7 34 61.6 35 1.9 1.2
Type— I 19.2 5.9 2.8 61.7 3.6 4.2 1.3
Jet cement 13.6 11.5 1.7 58.8 0.9 10.5 1.5

* Jeot cement(Ssang Yong Super—Q)
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{Table 17) Physical

properties of cement types

Fineness Setting time Comp. Strength(kg/cm?)

Cement  |SP.Gr|Blaine| 44 | 88z | W/C Ir.u. Fln.. 1d 3ds 7ds | 28ds
(em’/g)| (%) | (%) | (%) |(min)|(r: min)

Type— 1 3.15 | 3290 | 10.8 1.1 260 | 275 | 7:00, 70 158 236 315

Type—~1I 3.13 | 5010 5.4 0.6 28.5 200 | 5:201 197 338 373 448

Jet cement | 3.00 | 5010 3.3 | .01 33.6 5 1 0:10235(2h)|270(6h) | 450 530

* Comp. strength W/C : 48.5%

(Table 18> Heat of hydration of cement types

1st peak Heat of hydration(cal/g)
Cement
(cal/g/hr) 1d 7ds 28ds
Type— I 9.4 35.7 73.3 88.5
Type— I 24.9 58.5 86.3 96.4
Jet Cement 35.1 79.4 94.1 102.6
{Table 19> Color of cement types
Cement L a b Remark
Type— 1 56.0 —04 7.8 L : Lightness
Type—II 63.0 —-0.8 8.6 a . Red(+) or Green(—)
Jet Cement 80.5 1.1 8.2 b: Yellow(+) or Blue(—)

* Hunter Lab. Co2] Color & Color Difference meter

{Table 20> Mix proportion of Resin

material Ref® actual Remark
Resin(Sol'n) 911 11.3 acryl Resin
filler 10—-13 10.0 silica powder
sand 3040 34.5
Gravel 3150 44.3 5—13mm
hardener - Resin X 2% Benzyl peroxide
Total 100 ‘

*

Weight Pereent

4.4 EHL|E bfjgf

4) Color
AdE F=2de 2X3) colore Table 199
5 = Z3adE
Zow E3I| 2EAFAWEE HFO|Y =%
AwE] ¥]s S Lightshs o7t Yellow @ 8 TA7
< wa Uk

EeAEs TRt Ags
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{Table 21> Mix proportion of concrete

Sample Slump | air content |W/C| unit weight(kg/m®) Remark
(em) (%) (), C | W | S G

Type— 1 9.0 1.0 474 | 380 | 180 | 652 1173

Type—1I 8.0 — 51.3 |1 380 | 195 | 638 | 1148

Jet cement 8.0 - 38.9 | 380 | 148 | 678 1219 $ .50 01%

A ACx1%)

Polymer 8.0 o5 |434|380 | 165 | 633 |1139| vPe I O/M
(SBR Latex) - Polymer Ratio : 10%

AR 2EAAME  10-208 AL AHHEZ & 2 ALAS HFHO00-
0.3%) AMgdtel SAAS 2HE% o Polymer AMEE Polymer %o &8 FatAnt

A A dgo 2 Polymer QA A# 7} Ball Bearing 982 @) 3] Zad Zoz A=
"ok
7001 g-~X Jet cement C : 380kg/m®
N o-=-0 Type— I //X 90k S/a:36% %
& a---&  polymer P de o slump : 8cm e
b Type—1 A = 75+
% 500} . - P
= 77| o=-© Resin &
ey L
& 5 60f
2 - &
e St
o 300k /,( 2 451
g 'K/ ?‘3 30}
=
© 5
100+ 0 & 15r
PO e s
1 i L i 1 1 1 1 3 I 1 1
3h 6h 1d 3d  7d 28d 3h 6h Ud 3d 7d 28d
Curing time Curing time
{Fig. 14> Compressive strengths according (Fig. 15y flexural strengths according to
to repairing materials repairing materials
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{Table 22> Dry shrinkage of concrete according to Repairing materials

A Dry shrinkage(x10™%)
Cement 1W 4W 2M M
Type— 1 1.14 2.13 3.68 3.95
Type—1I 1.39 2.25 3.64 3.88
Jet cement 0.27 0.81 1.77 1.92
Polymer 0.84 1.51 2.55 2.69
Resin 7.62 11.12 16.34 16.82

(Table 23> Resistance of concrete abrasion for cement types

N abrasion loss(%)

Cemen rotation 0 3,000 5,000 10,000 15,000 20,000
Type— 1 0 3.27 4.10 5.91 6.95 7.86
Type—1I 0 1.99 261 4.28 5.08 5.89
Jet Cement 0 1.39 1.88 3.33 4.15 4.79
Polymer 0 1.06 1.33 2.60 3.38 4.24
Resin 0 1.89 2.31 3.59 4.40 5.40

* Surface of sample on testing : Upper surface

(Table 24> Flexural strength contact with surface

Flexural strength contact with surface(kg/cm?)

Type— 1 Type—1I Jet cement Polymer Resin
22 28 41 25 9

Z ByAge] AR % A= Table 22 th(Bx =7] : ¢l0X2cm, steel Ball Mixture :
o} o] ResinA7} (BE AME ZAE F5 175g, AvHA : 3g, TFF 1 20cc AHE).
ol 560 2Y) Jlgam AMEA M 2& 4 AY F2 A=
73 AHMEZL 7ME F2 A & 5 Ak ole 223 A3s T(&) ZAaPE AAE 2
FAA BE AR =2RS FAA 44 gdz Aze 2adeg il 23
FEEHAY FE @42 dodle dUAR ol o] 289 AW A FAEE =43 A7 Table
@ Az pHol A7) WEdl Ao ARHM s por olF 2474 AMEY M %3
Az FFo] e AHEA EFARE A & Jg AWMEE 2% H£3 £22
Aol olejg BAlFe] sA= e} Yz 3 9]k

3) dHtRA 5 F5A4

A 14dg 71E0E 3t EAYE FF AHE FHE E23YE BLL ¢l5x4em A
2% WulzA Hla Z#s Table 233 %;POD% 719 2o A 1497 2 FHE St
BE AMES A9stne AR Fud FFo]  /om’ FEHM 1AzHES slsle 823
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{Table 25> Mortar permeability ratio according to the cement types

mortar permeability ratio

Type— 1 Type—1I Jet cement Polymer Resin
100 67 30 19 41

{Table 26> Setting time and Bleeding for cement types

Ttem Setting time Bleeding
Cement Ini.Chr : min) | Fin.(hr : min) ml/cm? %
Type—1 6:20 8:20 0.12 2.73
Type~ I 4:00 5:40 0.01 0.30
Jet cement 0:38 0:44 tr. tr.
Polymer 16 : 10 18:00 tr. tr.
Resin 0:40 0:50 - -

* Jet cement(#q] dzo] wheh AN 2HIFE)
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