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A Study on the Improvement of Strength in No-Fines Concrete with Stone Dust
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Abstract

An experimental study was carried out to investigate the strength improving effect of stone
dust in no-fines concrete.

The cement-aggregate ratios of 1:6, 1:8 and 1:10 and several water-cemment ratios between
30% and 56% were chosen for the mix design of no-fines concrete. For the no-fines concrete
with stone dust, the weight ratio of cement to stone dust 1:1 was adopted and super plasticizer,
1.5% of cement in weight, was used to obtain proper and workable state of concrete.,

The compressive and tensile strength test were performed and the results for the different
mix designs were compared with each other. The results show that the compressive strength of
no-fines concrete can be improved by 38% and the tensile strength by 17% ~ 72% for the same
w /c, when the same weight of stone dust as cement is mixed together,
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Table 1 Physical properties of aggregate

Max. Size Unit Mass | Absorption Fineness
__(mm) (ton /m?*) (%) modulus
19 2.64 1.42 6.86

Table 2 Sieve test resuit of stone dust

. Sieve Size| Residual |Acc. Residual| Acc, Residual
Sieve No
N {mm) (g) (g) (%)
#4476 | 948 94.8 9.485
£10 | 2.0 | 2427 337.5 33.75
#20 0.84 [ 245.6 583.1 58 31
#40 0.42 | 1480 731.1 73.11
#60 0.25 90.2 821.3 82.13
#100 0.149 90.2 911.5 91.15
7#200 0.074 53.0 964.5 96.45
Pan 35.5 1000.0 100.00
~ Total 1000.0 | 1000.0 100.00
Fineness , ,
Modulus 347.935 /100 = 3.48
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Table 3 Preliminary test results of compressive strength
at 28 days for No-fines concrete with different
cement/ stone-dust

C:S.D. W/C(%) | Compressive Strength(kgf /cm")

1:05 45 89.1

1:1.0 48 111.9
1:15 5 1078
1:2.0 63 | 1025
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Table 4 Mix design of No-fines concrete

Table 5 Mix design of No-fines concrete with stone dust

W /C Material Quantity(kg)

C:A ) Stone
(%) S ent [Wate
o) | Aggregate ICement |Water Dust

Admixture

C:A W/C ~ Material Quantity(kg)
(%) |Aggregate|Cement | Water |Admixture
30 1540 257 77 3.86
33 1540 | 257 | 85 3.86
Loe LB 150 | 257 | 93 386
B 1530 | w55 | s | -
4 150 | 255 | 112 -
) A7 1530 255 | 120
B 1540 193 640 2.90
36 1540 193 70 2.90
Log L3 1540 193 B 290
45 1530 N
8 | 1530 wro| e |-
51 1530 191 9 =
36 1540 154 55 2.31
39 | 1540 | 154 | 60 231
TSR 1540 154 65 2.31
50 1530 153 7
| 53 1530 153 8l
56 1530 153 | 86 -

A 73 3% 19956,

32 | 1476 | 246 | 79 | 246 | 3.69
1:6 | 35 | 1476 | 246 | 86 | 246 | 3.69
38 | 1476 | 246 | 94 | 246 | 3.69
42 | 1476 | 185 | 78 | 185 | 278
1:8 45 | 1476 | 185 | 83 | 145 | 278
48 | 76 | 185 | 89 | 185 | 278
A | 1476 | MB | 65 | 148 | 222
1:10) 47 | 1476 | 148 | 70 | 148 | 222
S0 | M6 | 148 | 74 | w8 | 222
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Table 6 Compressive and tensile strength test results of
No-fines concrete

) Tensile
Compressive Strength
C:A |W/C(%) (kgf /cm?) Strength

(kgf /cm®)
a2 az o2
S 89.1 124.4 18.3
33 79.5 110.3 16.3
e 36 79.1 108.6 15.3
41 53.4 72.2 14.3
4 581 812 . 158
47 553 75.4 14.3
33 70.9 9.2 14.6
RS 67.2 89.0 13.4

Loy |9 | e02 | 853 | 130
45 45.6 65.4 13.5
43 515 70.7 12.7
51 432 69.1 1.5
36 19.9 72.0 10.1
39 47.1 65.4 8.2
. 42 123 | 674 8.5
50 297 | 524 5.7
53 343 507 6.7
56 28.3 35 5.6

Table 7 Compressive and tensile strength test results of
No-fines concrete with stone dust

Compressive Strength Tensile

C:A |W/C(%) p(kgf/cmz) ) Strength

: (kgf /cm)
a2 azs a2z
[ 133 | 1568 195
1:6 35 921 135.8 20.3
38 83.6 143.9 18.2
12 85.2 1103 . 161
1:8 | 4 737 | 955 1160
48 70.1 1015 153
B M 504 83.0 14.2
1:10 7 539 80.9 13.4
50 1.4 72.5 9.9
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Table 8 Unit weight of No-fines concrete(ton/ m?)

Stone Dust Admixture . Cement : Aggregate
1:6 1:8 1:10

__not used not used 195 | 189 = 134
not used used 200 | 1M 1.85

_ used used 2.03 1.96 L8y
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