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Abstract
The aim of this research is suggesting application method of the wasted rock obtained from the limestone quarry
of raw material for cement as a coarse aggregate for high strength concrete after crushing and sieving processes.
The wasted rock has been normally wasted because of its low quality as a material for cement production. In this
research, the concrete using this wasted limestone coarse aggregate was evaluated the constructability based on the
performances of workability, air content, and compressive strength. From the experiment, a favorable performance
was achieved with a limestone coarse aggregate for high strength concrete comparing to the high strength concrete

using granite coarse aggregate.
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Table 1. Experimental plan

ltems Variables
W/B(%) 3 15, 25, 35
Target flow(mm) 600+100
T. t ai
arget ar 1 30£15
content(%)
Mixture ~ Admixtures (%) FA 20 + SF 10
Replacement ratio
of limestone 3 0, 50, 100
aggregates (%)"
Fib | t
iber re.p acemen ’ 0.05
ratio(%)
= Slump flow
= 500mm reaching time
Fresh concrete 5 = V-lot time flow
Item of )
= Air content
Test

Unit volume weight

= Compressive strength

Hardened concrete 1
(7, 28 days)
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Table 3. Physical properties of cement
Compressive strength

Density ~ Blaine Soundness Setting time(min)

g’ (endg) (%) (VPa)

gem 9 ° Inatial  Final 3days 7days 28days

3.15 3 324 0.09 180 255 R6 421 55.4
Table 4. Physical and chemical properties of fly ash

Density  Blaine Lol Chemical composition (%)

(gom®)  (em’lg) (%) S0, AO; Feds CaO  MgO

2.25 3 520 475 675 1673 537 361 1.08

1) Replacement ratio of limestone to granite aggregates

Table 2. Mixture proportions

Table 5. Physical and chemical properties of silica fume

Density Blaine LOl Chemical composition (%)
W/B S/a SP/B AE/B Quality(kg/m?®) (gem’)  (em’g) (%) Si0;  ALO; Fe0; CaO  MgO
(%) (%) (%) (%) W opc FA SF s aa” Lg? PPY NY? 220 200 000 1.25 %0 025 012 038 010
785 0
15 38 1.84 0.035 160 746 213106421 381 404 Table 6. Physical properties of aggregates
0 801 Water Passing N
. ) Distribution
995 0 Density absorption  0.08mm )
Types 3 . . FM  of grain
25 42 160 0.080 160 448 128 64 630 497 483 0.4550.575 (gom)  ratio  sieve shape()
0 1 014 Nt | (o/o) (o/o)
1087 0 . e o 12 030 285 -
Fine sand
35 43 164 0062 160 320 91 45 717 527 560 Crushed
agegates LUSIEA o2y 405 0% 295 -
0 1109 sand
1) GG : Granite gravel LG : Limestone gravel Coarse  Cranties  2.58 050 0.30 6.91 56.1
3) PP : Polyethylene fiber 4 NY = Nylon fiber aggregates Limestone  2.66 0.60 0.15 7.15 583
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Table 7. Physical properties of chemical admixtures

Types Main component  State Color Density(g/cm?)
High Polycarboxylat
'an range oyearboxyiare Liquid dark brown 1.14
Water reducer type
Air entrainer  Organic type Liquid ecru 1.04
Table 8. Physical properties of fibers
) ) Tensile  Melting
aspect Length  Diameter  Density )
Wes o (mml m) (o ST pont
(MPa) (C)
PP fiber 300 12 0.04 0.91 560 160
NY fiber 750 9 0.012 1.15 918 220

S Eﬁ* a2

b) NY fiber

a) PP fiber
Figure 1. Appearances of fibers
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Aggregate | — Water — | Concrete | — |Discharge
+ +
Admixture SP/AE
30 sec 60 sec 90 sec
Figure 2. Mixing of concrete
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Figure 3. Slump flow and differences with the replacement ratio of limestone coarse aggregates
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Figure 4. 500mm reaching time and differences with the replacement ratio of limestone coarse aggregates
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Figure 5. V-lot time and differences with the replacement ratio of limestone
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Figure 6. Air content and differences with the replacement ratio of limestone coarse aggregates
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Figure 7. Unit volume weight and differences with the replacement ratio of limestone coarse aggregates
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Figure 8. Compressive strength and differences with the replacement ratio of limestone coarse aggregates
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