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An Experimental Study on the Mechanical Properties of No-Fines Concrete
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Abstract

The purpose of this research is to examine experimentally the mechanical properties and
economics of No-fines concrete for its application to the low-rise housing construction.

Basic mechanical properties of No-fines concrete are studied by measuring of compressive,
tensile strength and stress-strain relationship, and economics of it is compared with other
materials in unit cost and wall construction cost.

From the test results, it can be concluded that No-fines concrete has advantages of good work-
ability, light weight and lower construction cost, even though it has lower strength and modulus

of elasticity than normal concrete does.

keywords : No-fines concrete, compressive strength, splitting tensile strength, modulus of elas-

ticity, low-rise housing
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Table 1 The mix design of No-Fines concrete

No.' of Cement Curing |Cement/A wic| sF Compacti-
Specimen Method | ggregate on method
PW-8-35 |PORTLAND | in water 1:8 H| - H
PW-8-40 0 | - H
PW-8-45 45 H
PW-8-35-S 1:8 35 | 5% H
PW-8-40-S 40 | 5% H
PW-845S i 6 |5%| H
PW-9-35 1:9 H | - H
PW-9-40 0 | - H
PW-9-45 46 | - H
PW-6-30 1:6 0| - VT
PW-6-35 H| - VT
PW-6-40 40 VT
PW-7-30 1:7 0| - VT
PW-7-35 B - VT, H
PW-7-40 0 | - VT, H
PW-7-45 $6H |- VT
PA-6-30 AUTOCLAVEl 1:6 0| - VT
PA-635 H |- VT
PA-6-40 0 - VT
HA-6-30 |High-ALUM. ffoggy roomy 1:6 0| - VT
HA-6-35 35 - VT
HA6-40 j 40 - Vvr
HA-7-30 1:7 0| - VT
HA-7-35 | B | - VT
HAT-40 | 0| -] vr

* H : Hand Compaction
VT ; Vibration Table
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Table 2 The properties of ordinary portland cement

e ! Description ] Unit | Result
Fineness | Blaine | cm’/g | 3125
. Autoclave J{ .
Stability crocave o 0.09
I | Expansion
Initial ¢omin, 2849
Setting Time .
e 7»m FmaL ] hour | 7_:"”(‘)(1‘4“
Compressive 3 Days [ kg Jom? 190
strength 7 Days I kg /om? 251

Table 3 The properties of High-Aluminal Cement

.| Descripion T Unit | Result
. 88 Screen % 2.5
Fineness

remain -

Setting " Initial | hour | 7:05
Time Final hour J 8:00
~ Strength Flexual kg /em? | 503
(24 hour) | Compressive | kg /e | a%
__ Flow | o Lmm ] a0

6 H 3% 19946.

Temperature(C)
A
180 ¢

24 27 339
Time(hour)

Fig. 1 Autoclave curing
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Table 4 Weight og No-fines concrete

W /C ratio ) Egrtl@d cement ngh Alumma cement
SO RS A AN R ST R
30 1895 | 173 | s | 1sed
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Table 5 Results of compressive and splitting tensile
strength test of No-fines concrete

No. of Scecimen Compressive strength
N 1
pe at 28 days(kg /cm?)
PW-8-35 59.09

Tensile strength
at 28 days(kg /cm?)

PW-8-40 66.11 l
PW-8-45 61.06

PW-8-35-S 69.82

PW-8-40-S 69.49

PW-8-45-S 57.31
PW-9-35 556.27
PW-9-40 44.04
PW-9-45 41.69
PW-6-30 89.84 12.06
PW-6-35 73.08 11.44
PW-6-40 65.35 10.85
PW-7-30 68.82 9.52
PW-7-35 65.04 8.54
PW-7-40 57.54 10.64
PW-7-45 60.54
PA-6-30 78.46
PA-6-35 63.67
PA-6-40 38.16
HA-6-30 89.35 12.73
HA-6-35 ) 75.24 11.02
HA-6-40 50.32 8.14
HA-7-30 67.90 9.58
HA-7-35 72.20 11.38
HA-7-40 63.11 10.71
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Fig. 2 Effect of compaction method
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Fig. 3 Relationship between C/ A and compressive
strength of No-fines concrete
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Tabie 6 Comparison of unit cost

(cost /m?)
Material costs Personnel costs
Description Total Cement Coarse Fine Concrete normal
(Won) | Subtotal Aggre. Aggre. | Subtotal laborer laborer
Kg m? m3 man man
Unit cost 52.50 9,500 9,500 18,100 16,100
No-Fines Concrete 43,723 23,203 13,703 9,500 - 20,520 10,860 9,660
1 : 6 (261) (1 (0.6) (0.6)
No-Fines Concrete 41,780 21,260 11,760 9,500 - 20,520 10,860 9,660
1 7 (224) (1) (0.6) (0.6)
No-Fines Concrete 40,310 19,790 10,290 9,500 - 20,520 10,860 9,660
1 : 8 (196) (1) (0.6) (0.6)
No-Fines Concrete 39,155 18,635 9,135 9,500 - 20,520 10,860 9,660
1 9 (174) (1) (0.6) (0.6)
Dense Concrete 62,105 29,625 16,800 8,550 4,275 32,390 16,290 16,100
1 2 : 4 (320) (0.90) (0.45) (0.9) (1.0)
Dense Concrete 55,725 24,945 11,550 8,930 4,465 30,780 16,290 14,490
1 : 3 : 6 (220) (0.94) (0.47) (0.9) (0.9)
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Table 7 Comparison of wail construction cost

Materials

No-Fines Concrete

1:6

18 [High-Alum)]

Masonry

IDecorative] Reinforced
Masonry | concrete

Construction | 654,061

cost

640411 | 1,225,651 | 711,260

1.066,234 | 917,851
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