Journal of the Korea Institute of Building Construction, Vol 13, No. 6
http://dx.doi.org/10.5345/JKIBC.2013.13.6.627

pISSN 1598-2033
elSSN 2233-5706

www jkibc.org

FtEotnj =47t =3

S¥E3gE

A
DMSUS

°| Mock-up Test %

5t

H(CASB-SP)E A}
HEHS

Mock up test and Field Application of Black Concrete Applying

Superplasticizer containing Carbon Amino Silica Black
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Abstract

This paper presents the result of a mock—up test and field application of concrete that is black in color thanks to the
application of superplasticizer containing carbon amino silica black (CASB-SP). Mock-up specimen with a size of
3000x1500%40 mm was fabricated with black concrete applying 0.5% of CSAB-SP with 27 MPa. After dividing the
zone in wall mock—up specimen, three different water repelling agents were applied to verify its effect of efflorescence
prevention. It was found that the use of CASB-SP with 0.5% made the black concrete develop a highly clear black
color, and the epoxy type water repelling agent had better performance in efflorescence prevention. Based on mock-up
test, field application was conducted with bridge member. It was also found that the application of CASB-SP showed

favorable results in black color development.
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Figure 1. Chromaticity of concrete according to CASB-SP
dosages
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Table 1. Experimental plan
Factors Levels
Ready-mixed concrete a
specification 25-27-180
Mixing Air content (%) 45%15
factors  cASB-SP dosage’%) 050
Water repelling agents Epoxy, Poly silica, Silicon
Slump
Fresh concrete Air content
Setting time
Experiment

Compressive strength
(3, 7, 28, 91 days)
Chromaticity (7, 28, 91 days)

Hardened concrete

1) Composition of CASB-SP=CASB(20):Superplasticizer(6):Water(74)
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Table 2. Mix proportion of black concrete

foat W/C S Unit weight (kg/m°)
Specification (%) (%) W & S & b
25-27-180 45 48 168 374 849 942 116
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Table 3. Physical properties of cement

Setting time (min) Compre?’;s/i\F/)e strength

Density  Blajpe  Soundness i a)
(glem3)  (emf/g) (%) " Final 3 7 28
Initial set

set days days days
3.15 3303 0.08 226 409 231 308 428
Table 4. Physical properties of aggregates
; Passing

X Density Absorption g
Aggregates F-M (glemd) %) 0.08 rT(lr/?) sieve
River sand 257 259 1.58 1.44

Coarse

agarecate 6.38 261 1.11 0.10

Table 5. Physical properties of CASB-SP

Main ingredient Density (g/cm3) pH  Solid contents (%)

Polycarbonic acid,

Carbon Black 133 712 26
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Figure 2. Preparation of mock up specimen
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Figure 3. Mock-up specimen
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Table 6. Mock-up test results of fresh concrete

Measuring items Measured value

Slump (mm) 180
Air content (%) 33
o Initial set Final set
Setting time (h) 2 1

Table 7 ¥ Figure 4, 5= Mock up Test Aglof|A 7
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Table 7. Mock-up test results of hardened concrete

Measured value

Measuring items

3 days 7 days 28 days 91 days
Compressive strength
(MPa) 179 24.3 39.7 456
Plain 53.1 538 54.3 54.6
Chromati Epoxy 296 295 30.8 312
cty ) poly siica 382 394 410 24
Silicone 387 395 424 46.3
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Figure 4. Compressive strength with age
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Figure 5. Chromaticity with age
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Table 8. Brief summary of the project

Project title Taekwondo-won project
Location Muju, Chonbuk, Korea
Duration 6th of July, 2009 ~ 30th of June 2013
Budget 2 113 hundred million won

Land area 879 273 '’

Gross floor area 68 850 m’

Body zone - Culture ¥ Arena
Mind zone - Education center
Spirit zone - Education center

Facilities

L2 F

Figure 7. Structure application
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Table 9. Experimental plan of Field application

Factors Levels
Ready-mixed concrete 7
specification 25-27-180
) o% N
Mixing Air content (%) 45%15
fact
1S CASB-SP dosages” (%) 050 %
Water repelling agents  Epoxy
Slump
Air content
Fresn concrete chloride content
Experiment Setting time

Compressive strength
(3, 7, 28, 91 days)
Chromaticity (7, 28, 91 days)

1) Composition of CASB-SP=CASB(20):Superplasticizer(6):Water(74)

Hardened concrete

p) Form removal ' ) d) Measuring Chromaticity
Figure 8. Manufacturing process of field application
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Table 10. Report on the field application test
Measured value

Measuring items

Poomwon Bridge Heukwon Bridge
Slump (mm) 175 180
Air content (%) 35 37
Chloride content
(kg/m?) 008 009

Initial set  Final set Initial set Final set
12 14 12 14

Setting time (h)
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Figure 9. Compressive strength with age
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Figure 10. Chromaticity with age
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Table 11. Material costs for black concrete
o CASB-SP applying Black
Unit Existing Black concrete

Division
cost

Concrete Technology

Usage Cost Usage Cost

Cement (kg) 72

Coloring agent

374 26 928 374 26 928

4 300 24 96 320 -
(kg)
Sand (kg) 14 799 11 186 851 11 914
Gravel (kg) 17 9% 16 932 941 15 997
Superplasticize
r 750 56 4 200 -
(@
CASB-SP (g 4 500 - 11.6 52 200
Based raw materials 155 566 107 339

(won)
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Figure 11. Comparison of material cost
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