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In the civil engineering industry, concrete is a material that is widely used and highly
significant. The production of colored concrete has also been considered in recent
decades as one of the emergent research projects in the desired industry. Using
colored concretes in prominent urban structures, besides adding the desired
resistance to usual concrete and other materials, play an important role in improving
the urban’s color palette and the visual richness of urban environments. This study
aims to investigate the effect of mineral pigments on the compressive strength of
colored concrete by focusing on the role of the improved color palette in current cities
of Iran. For this purpose, the samples of colored concrete with 2, 4, and 6% pigments
compared to ordinary concrete were tested. The research results showed that the
percentage increase in the strength of colored pigmentation of concrete samples
compared to the usual concrete was 2.3%, 4.9%, and 8%, respectively, which
emphasizes the strength and rigidity of colored concrete to be used in urban
structures.
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11- Cerosin
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Figure 1: Examples of the use of colored concrete in urban spaces [9].
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Table 1: The characteristics of aggregate granulation.

. - . - . Materials passed

Sieve Nol (inch) Sieve Size (mm) The welght of the remaining Materials remaining on the sieve through the sieve
material on the sieve (gr) (%) %
3.4" 19 0 0 100

1.2¢ 125 90.5 9.05 95.95
4 4.75 210 21 69.95
8 2.36 174.5 17.45 52.5
16 1.18 156.5 15.65 36.85
30 0.6 124 124 24.45
50 0.3 1185 11.85 12.6
100 0.15 81 8.1 45
3Pan - 45 45 0
120
100 -
X
E 80
.0
=
8 60
=]
&
I 40 -
)
£ 20 -
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© A
a 0 T T T T T T T T T T T T : —
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Figure 1: The linear curve of granulation.
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Table 2: The Softness Modulus of Sand.

Sieve Sample The weight left on the sieve Remaining Sands (%)

Single Sieve Total Sieve
4 210 210 243
8 174.5 384.5 44.5
16 156.5 541 62.6
30 124 665 76.9
50 1185 7835 90.6
100 81 - -
Pan = = =
Sieve weight 864.5 - 298.9
Soft modulus 298.9+100=2.98

Table 3: The Aggregate of specific Gravity (Density).
kg/m? kg/m?®
1945 1840 Sand

1980 1825 Ballast

N WULW @L.o.._.u Slasein i F Jg-\.‘?

Table 4: Chemical characteristics of cement, type II.

25i0, /21.46 K,0 70.78
4Al,03 75.14 3Na,O 70.13
5Ca0 /64.38 SL.o.l 70.91
8MgO 11.38 Cl 70

1050, 7.1.86 Fe,03 1.3.96
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sy PN PURIRVOM. 3 "X
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Table 5: Characteristics and main constituent elements of different pigments.

. 3 Chromium - . . Humidity . .
Density (gr/cm®) Silicon oxide Iron oxide pH (%) Particle shape Pigment Color
42 - 0.1 <86 45

4.9 25-45 =

4.8 = 1

97

5-55

<15 Sharp end Yellow
3-7 <1 round Red
4-7 <15 S e Blue

il o i gleaigal o 35l P Jgdar
Table 6: Specification of concrete samples based on color spectrum.

B3 B, B Red

Cs C,
D D,
Es E,
Fs F,

C, Yellow
D, Blue
E: Green
Fy Purple
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Table 7: The density of mixing materials.

Lubricating Ballast Sand Water Color Pigment Mixed Material
Materials Ka/mé ka/m? ka/m?
kg/m? g 9 g
155

pe of Density Code
Material kg/m3

5.25 695 1065 404.2 Colorless A
396.12 8.08 B1

5.25 695 1065 155 388.04 Iron oxide 16.16 B2 B
379.95 24.25 B3
396.12 8.08 c1

5.25 695 1065 155 388.04 Manganese 16.16 c2 c
379.95 24.25 c3
396.12 8.08 D1

5.25 695 1065 155 388.04 Alumina 16.16 D2 D
379.95 24.25 D3
396.12 8.08 E1

5.25 695 1065 155 388.04 A#;’;‘égﬁe""s’;d 16.16 E2 E
379.95 24,25 E3
396.12 8.08 F1

5.25 695 1065 155 388.04 o it A 16.16 F2 F

alumina

379.95 24.25 F3

(b)

(d ©

O basle K canSls g oy b (D) oSS, ao 0 £ L i (C) ailo S5,y do po T L (i (B) ailoSS,) (5 g Al S0, b i sladigad (A) 1Y Sl

LA S L_,,_ii)

Figure 2: (A) Concrete samples with color pigment and without pigment; (B) Concrete with 4% pigment; (C) Concrete with 6% pigment; (D)
Texture of concrete and fracture of aggregates in hardened colored concrete.
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1.2671
1.21119
0.72188
1.17619
1.15326
0.77675
1.32396
1.42244
1.02144
0.71600
1.52753
1.21655

1.6094
1.42256
1.41774

1.44222
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Table 8: Resistance obtained from 7-day tests.

Average of pushing resistance Pushing resistance Sample specifications

standard Deviation6%

standard Deviation 4%

standard Deviation 2%

Progress6%

Progress4%

Progress2%

243.55 246.2 241.15 243.3
249.24 249.28 249.32 253.12 2%
255.65 257 254.5 255.8 4% B
263.11 265.2 261.13 263 6%

245.8 245.3 248 2441 2%
249.9 250.3 251 248.4 4% C
258.1 261 256.3 258 6%
248.2 245.6 250.5 248.5 2%

252.1 250.5 254 251.8 4% D
260.6 257.7 262.6 261.5 6%

247 245 250 246 2%
250.9 248.9 253.1 250.7 4% E
259.1 258.2 257.1 261 6%
248.9 247.2 249.5 250 2%

254.1 256.8 252 253.5 4% F
261.3 259.3 264.1 260.5 6%

sl kglem? &y slael ol
HF HE BD C HB
0 2 6 8 10
%

5Ny sledigas o lailiul GBlyzl g al ) oy i 4l0g03

Figure 2: Progress (%) and standard deviation of color samples.
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Table 9: Resistance obtained from 28-day tests .

Average of pushing resistance Pushing resistance Sample specifications

1.16458 347.92 349.2
1.32227 356.05 359
1.74005 365.2 368
1.32328 375.87 376
1.14835 351.14 353
1.70000 357 356.1
1.19056 368.71 367
1.48534 354.57 356
1.43977 360.14 359
1.95913 372.28 368.5
1.55626 352.85 350
1.01432 385.42 356.64
1.80000 362.7 363
1.20721 355.57 354.4
1.49110 363 370.3
1.76231 373.28 376.4
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348.4 348.4
353 356.15 2%
365.5 362 4% B
378.11 373.6 6%
349.12 350.3 2%
358 357.1 4% C
371 368.13 6%
356.11 351.6 2%
363 358.42 4% D
375 373.44 6%
355.35 353.25 2%
360.1 358.9 4% E
360.2 365 6%
353.11 357.2 2%
366.1 362.9 4% F
370.3 373.14 6%
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