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A Study on the Fracture Characteristics of
Crushed Sand Concrete and River Sand Concrete
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Abstract

This research includes estimations of the relation between the strength of concrete and the
fracture energy for river sand concrete and crushed sand concrete using the wedge splitting test
method, Furthermore the fracture energy and the characteristic length of two types of concrete
were compared and discussed.

Fracture behaviors of crushed sand concrete and natural sand concrete had the similar trend in
fracture characteristics, The fracture energy was increased with the increase of compressive
strength in the strength range of 20~60MPa, but was not increased for the concrete more than
60MPa of compressive strength.

Keywords : fracture energy, crushed sand concrete, characteristic length
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Table 1 Pnysical properties of fine aggregate

Fine aggregate Speci.ﬁc Absor/ption [ FM.
gravity (%) |
River sand 2.59 0.78 ] 292
Crushed granite sand 2.57 0.80 3.22
Crushed limestone sand 2.70 0.52 3.20

Table 2 Physical properties of coarse aggregate

Coarse aggregate |G.... (mm) Specific | Absorption
Eeres max gravity (%
Crushed granite gravel 10.0 2.60 1.25
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Table 3 Mix proportions

. Unit welght (kg /m") | Admixture

Specimens W/BL W 5 [G[SF %)

R20 T

G20 0.20 | 628 | 140 | 522 |1059] 70 3.5

L20

R25 0.25 1529147 |545(1107] 59 .

R30 0.30 | 489|154 | 593 {1100 26 2.0

R40 o

G40 0.40 | 423|169 |601 |1124] — 1.0

Lo |

R50 0.50 {368 (184|729 |1007| - -

R60

G60 0.60 |331199726]1002] - -

L60 ﬂ

R70 0.70 |305]214|719: 993] - -

(R : River sand, G : Crushed granite sand, L : Crushed limestone sand)
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Table 4 Test results for the fracture energy (river sand)
Specimen | f. fo Ec |Foma| Gt Gf |Gt /Gt
(MPa)|(MPa)|{GPa)| (kN) [(N/m)|(N/m)| (%)

R70 29.39 | 271 | 24.90 | 3.30 | 80.86 | 16.20 | 20.03
R60 34.87 | 3.31 | 2651 3.39 | 83.32 | 17.01 | 20.42
R50 43.78 | 3.79 | 28.87 | 3.49 | 85.60 | 17.94 | 20.96
R40 55.28 | 4.69 | 31.58 | 3.91 |116.36| 24.95 | 21.44
R30 66.91 | 5.18 | 34.35] 5.23 | 98.74 | 25.47 | 25.80
R25 83.29 1 595 |37.20| 7.64 | 93.28 | 36.68 | 39.32

R20 83.80 | 6.12 |38.14 | 8.24 | 92.34 | 39.73 | 43.03
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Table 5 Test results for the fracture energy (crushed

sand)
Specimen‘ fo’ [ f

w | Ec [Fio Gt | Gf [Gf/G
{(MPa)[(MPa)|(GPa)| (kN) (N /m){N /m)| (%)

_GBO (3257 3.24 |28.79 | 364 | 8829 | 17.26 | 19.55
G40 45.85 | 4.78 116.14 | 23.70 | 20,41
113.06] 42.26 | 37.33
10015 18.32 | 18.29
L40 47,41 '4‘61 &'%.72 414 120 451 26.78 | 22.23
40.20 | 38.62
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