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Engineering Properties of No-fines Concrete
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Summary

This study was carried out to investigate the engineering properties of no-fines con-
crete, consisting only of coarse aggregate, cement and water. The used coarse aggregates
were two, one Is natural coarse aggregate grading 4.75~10mm, the other is synthetic
lightweight coarse aggregate grading 3~8mm.

The results of this study are summarized as follows;

1. The W/C ratio of each type was increased with increase of additional amount of
coarse aggregate.

. The unit weight of used natural coarse aggregate was shown 1.762~2.184g/cm?,
and synthetic lightweight coarse aggregate was shown 0.756 ~1.348g/cm®.

. The absorption rate of used natural coarse aggregate was shown 8.4~9.4%, and
synthetic lightweight coarse aggregate was shown 17.0~42.4%.

. The compressive, tensile and bending strength was decreased with increase of coarse
aggregate, respectively. The compressive strength of natural coarse aggregate 1:3
was shown 309kg/cm?

. The ultrasonic pulse velocity and dynamic modulus of elasticity of each type was de-
creased with increase coarse aggregate, respectively. Also, the decreasing rate of
the natural aggregate was larger than that of the synthetic lightweight coarse ag-
gregate.
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Table-1. Chemical composition of normal
cement(%)

Ale3 CaO
4.84 |163.85

SiO;,
21.09

MgO SOs

3.09

K0
1.13

Nazo
0.29

FezO3

3.32 2.39

Lh B #

AHRE 2FAHE Y%7t 4.75~10mmgl 3}
AQ2H 457 3~8mmz 2HH AT A
E4E AHESIeH, ol9 EZAH A
Table-29} 2},

Table-2. Physical properties of coarse ag-

gregate
Specific | Size Absorpt- Fineness U?“t
Type vavity | (mm) lon ratio modulus weight
i (%) (g/em’)
Natura} 263 |4.75~10| 2.15 6.00 1.55
Synthetic | 0.68 3~8 21 5.60 0.386
ch. JBFn#
E3Ad e 1B THETAE AHEElg ey, 9

o] 893 4H& Table-33% 2t}

Table-3. Physical properties of superplasti-

cizer
Specific FreezingT o
. . Principal
gravity | PH Color point } .
. . ingredient
(20C) ()
1.20 05 Darlf b‘rown 9 Naphthalene
liquid formaldehyde
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Table-4. Mix design of No-fines concrete

(wt. ratio)

Cement/ | Cement/ | Su;?e.r— W/_C
Type " | plasticizer | ratio

natural | synthetic

(%) (%)

Gl 1:3 — — 40
G2 1:4 - - 43
G3 1:6 |- - 46
G4 1:8 | - — 49
E1l - 1:0.75 — 40
E2 - 1:1 - 43
E3 - 1:1.5 47
E4 - 1:2 - 57
ES1 — 1:0.75 1 32
ES2 — 1:1 1 34
ES3 - 1:1.5 1 35
ES4 - 1:2 1 45
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71N, UW=9%%(g/cm’)
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Table-5. Test results of No-fines concrete
Mix(w ratio) } Unit Absorptionr Strength(kg/cm?) Ultrasonic ‘ Dynamic
Treat- Gravel Super- | W/C ‘ | modulus of
ment | Cement plasticity | (%) welgh: re:te Compre- . ) pulse velocly elasticity
Natural | Synthetic ) (g/em®) (%) wive Tensile | Bending | (% 10°m/sec) (x10'kg/em’)
Gl 1 3 - — 40 | 2.184 8.4 309 39.9 | 745 4.1 | 39.8
G2 1 4 - - 43 | 2.051 8.7 175 30.1 45.2 | 4.0 26.2
G3 1 6 - = 46 | 1.802 8.9 90 13.8 24.6 3.5 12.9
G4 1 8 - — 49 | 1.762 9.4 38 6.1 15.3 3.0 8.4
E1l 1 - 0.75 — Lo [ 1155 26.5 39 14.7 31.0 3.2 4.2
E2 1 - 1 - 43 | 0.906 35.5 31 10.6 22.6 2.5 3.3
E3 1 - 115 = 47 | 0.830 384 28 7.3 1 17.0 2.4 2.8
B4 | 1 | — |2 | — |57 0756, 424 | 23 | 67 121 | 22 2.5
ESL | 1 ) — Jors | 1 2138|170 [ 123 170 391 | 34 5.2
ES2 | 1 , — |1 1 |34 084 280 | 71 | 123 ' 194 28 4.1
ES3 1 — ‘1.5 1 35 | 0.835 37.2 38 ‘ 9.2 ;| 11.2 2.5 3.3
ES4 | 1 l - |2 l 1 450758 | 400 | 27 | 738 ‘ 99 | 23 3.1
M &R A E=E o] AiojA & 4 g%o] ZF Typed &E-
Al EH= 29 M7tk 271855 2
AdEE 3l €T ATME YEhuH F 2718l AFTE Bded, ol 23AY
Table-59} Zt}.
70
1. E-AHE 6or ~
2-AldE b o -
No-fines concrete?] E-AlHlEB]= A|WHE 3\/ 10 R
So] Zx EHS 22 muw Weo &% S sop e
4t glow Hoi, consistencyZ Aol o)sted 1
Qoixl 7 Wglg BAMENE Uei il [ e = e e
0

Table-59} 211, 2 o= T AI3H Fig. 29}
2}

1:3 1:4 1:6

Mixing ratio

1:8

Fig. 2. Relation between mixing ratio and W/C
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Table-6. Comparison of strength ratio

Treatment | 0/0. ow/ 0. 707/05
Gl 0.13 0.24 054
G2 0.17 0.26 0.67
G3 0.15 0.27 0.56
G4 0.16 0.40 0.40
El 0.38 0.79 047
E2 0.34 0.73 0.47
E3 0.26 0.61 0.43
E4 0.29 0.53 0.55
ES1 0.14 0.32 0.43
ES2 0.17 0.27 0.63
ES3 0.24 0.29 0.82
ES4 0.29 0.37 0.79
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