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The Quality of Crushed Sand by Dry Production Process and
Its Influence on Properties of Concrete
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ABSTRACT As the shortage of natural & good quality aggregate for concrete, it is needed development of alternative aggregate.
At the present time, the crushed sand is widely used among the alternation aggregate, and the usage of crushed sand will be increased
more and more. Generally, crushed sand is produced with wet process in domestic, but some manufacturing companies which are
handicapped with local restrict are produced by dry process. In this study, analyzing the facilities of dry crushed sand, the quality prop-
erties of dry crushed sand was done by Korean Industrial Standards. Based on the quality results of dry crushed sand, the experiment
of concrete with the dry crushed sand which is substitute for sea sand was done. As the results of basic qualities, the amount of
0.08 mm sieve passing ratio was over KS criteria, and the fineness modulus was higher than sea sand, and the other physical properties
of dry crushed sand was similar to sea sand. The results of concrete experiment, according to the substitutive ratio of dry crushed sand
is increased, the slump and air content of concrete was decreased by increase of fine particles of dry crushed sand, and the unit weight
content, compressive & tensile strength of concrete were increased on the contrary. The physical properties of concrete used dry
crushed sand were showed same tendency without relation to W/B. Consequently, if the fine particle contents of dry crushed sand was
lower, it is judged that dry crushed sand is no problem to use for concrete aggregate and the amount of usage will be increased.
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Fig. 1 Typical process & facilities of dry crushed sand

Table 1 Test method of crushed sand
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Item Method Explanation
Density & Absorption KS F 2504 Testing method for density & absorption of fine aggregates
Particle Distribution KS F 2502 Methods of test for sieve analysis of aggregates
i f i thi .
Amount of 0.08 mm Sieve Passing KS F 2511 T.estmg method for amount of material finer than 0.08 mm
sieve In aggregate
. . ds of test fi 1k ity of lid
Bulk Density & Solid Content KS F 2505 Metho s. of test for bulk density of aggregates and soli
content in aggregates

Table 2 Comparative physical properties of sand

Ttem Crushed sand Natural (Sea) KS F 2527
Dry Wet

Density (g/cm’) 2.52 2.58 2.60 over 2.50
Absorption Ratio (%) 1.40 1.51 0.70 under 3.0
Unit Weight Content (kg/m”’) 1528 1622 1598 -
Solid Volume Ratio (%) 614 63.9 61.9 -
0.08 mm Sieve Passing Ratio (%) 12.64 2.82 ©0.97) under 7.0(3.0)
Fineness Modulus 3.19 3.11 2.72
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Table 3 Physical properties of cement
ftem Fine?ess Soundness Setting time Compressive strength (kgf/em”) Speci.ﬁc
(em/g) (%) Initial (min.) | Final (h:m) 3d. 7d. 28d. gravity
KS over under over under over over over i
Criteria 2,800 0.8 60 10:00 130 200 290
Result 3,390 0.06 278 7:18 210 303 385 3.14
Table 4 Properties of fly ash (class 2)
Item Si0, (%) Moisture (%) Ig. Loss (%) Density (g/ecm’) Flow (%)
KS over 45.0 under 1.0 under 5.0 over 1.95 over 95
Result S1.1 0.1 1.9 2.17 110
Tterm Fineness Activity Index(%)
45 um sieve resides (%) Blaine (cm’/g) age 28d. age 91d.
KS under 40 over 3,000 over 80 over 90
Result 15.3 3,653 89.0 95.2
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Table 5 Physical properties of coarse aggregate

ftem Density (g/cm’) Absorption ratio (%) Unit weight volume (kg/m’) Abrasive ratio (%)
KS over 2.50 under 3.0 - under 40
Result 2.62 0.78 1 527 23.8
Item Fineness modulus Solid content (%) 0.08 mm sieve passing (%)
KS - - under 1.0
Result 6.93 58.7 0.64
Table 6 Test method of crushed sand concrete
Item Method Explanation
Slump KS F 2402 Method of test for slump of concrete
Air content KS F 2421 Method of test for air content of fresh concrete by pressure method
Making specimens KS F 2403 Method of making and curing concrete specimens
Compressive strength KS F 2405 Method of test for compressive strength of concrete
Tensile strength KS F 2423 Method of test for splitting tensile strength of concrete
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1 0.4 0.46 175 124 2 294 345

Volume 0.5 0.48 175 99 17 321 348
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. 04 0.46 175 390 48 762 905

Weight 0.5 0.48 175 312 38 831 011
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Table 8 Experiment results

Replacement ratio Shump Air Compressive strength Tensile Sﬁength i;lCTlf):aSG Unit weight
No. | W/B | of dry crushed (em) content (MPa) strength ratio (%) conter;t
sand (vol.%) (%) | 3d. | 7d. | 28d. | 56d. | (MPa) | 3d. | 7d. | 56d. | (kg/m’)
A-1 0 17.5 4.7 23.9 | 33.5 | 41.5 | 499 2.6 57.6 | 80.9 | 120.4 2382
A-2 25 13.5 3.9 26.0 | 36.7 | 448 | 524 33 579 | 81.9 | 117.0 2391
A-3 04 50 9.5 2.8 |28.0 | 387 | 48.1 | 54.7 32 582 | 80.6 | 113.7 2396
A-4 75 5.0 1.7 28.7 | 38.1 | 49.9 | 54.7 34 57.5 | 764 | 109.6 2413
B-1 0 19.0 4.2 18.1 | 25.2 | 364 | 383 2.8 498 | 693 | 105.5 2384
B-2 25 15.0 34 19.9 | 26.3 | 33.7 | 41.9 2.6 59.2 | 78.0 | 124.6 2378
B-3 0.3 5 9.5 24 214 ) 282 39.1 | 43.0 2.7 547 | 72.1 | 110.0 2395
B-4 75 4.5 1.6 222 | 30.1 { 40.2 | 434 32 553 | 75.0 | 107.9 2409
C-1 0 18.0 4.7 14.1 1 17.5 | 23.9 | 29.0 1.8 587 | 73.3 | 121.1 2326
C-2 0.6 25 13.0 4.0 16.6 | 19.8 | 29.0 | 32.2 23 574 | 683 | 111.0 2371
C-3 50 8.5 2.7 174 ] 21.2 | 305 | 352 2.1 56.9 | 69.4 | 1155 2375
C4 75 4.5 1.6 18.1 | 21.7 | 31.3 | 35.2 23 578 | 69.2 | 1124 2387
Strength increase ratio of the each age to 28 days strength
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