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The Fracture Behavior in Concrete Beam Subjected to Dynamic Loading
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Abstract

In this study, fracture energy was obtained by acting three-point bend test recommend by RIL-

EM Committee 50-FMC. Six concrete mixtures were studied : for instance when varying the
water-to-cement ratio, the slump value should be kept constant and vice versa. This investi-
gation involves the static loading test and the dynamic loading test with the constant amplitude.
Using test results, fracture energy and characteristic length of concrete was obtained, and then
the relation between those and all kind of strengths(f’., f,, E., f;) was studied.

Keywords : fracture energy, characteristic length, concrete, water-to-cement ratio, strength,

static loading, dynamic loading,
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Fig. 1 Load-deflection curve(three-point bend test)
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Table 1 Material properties
. i agg. unit water
roper: §
ptpe ¥ pem‘tc size | FM | weight |absorption reference
T2
B )| /Y| (%)
coarse
258 195 | 6741 17.26 0.34
a52.(A) -
fine {(B+C}/(A+B+C)
2.46 - 1263 1637 .
age.(B) - 145 = 0.58(constant )
cement 15 Jand |
() ¥7 ‘ portland cement J
I3
v
2 _
i
— e Ld=10em
J] Jac=sem ,
. rolier ,,k,,,w;,._
;__,,ﬂi”._,,,_
L =Bacm

Fig. 2 Testing configuration and geometry of specimen
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Table 2 Mixture proportions for fresh concrete
(unit : kN /m®)

Mix. fine | coarse |entrapped w/c|slump | unit
cement | water . m . .
type agg. | agg. | air(%) ratio | (cm) |weight
Mix1| 468 | 192 | 750 | 884 | 009 |3.49 041 51 | 229
Mix2| 390 | 1.% | 849 9.02 076 | 4.49 050 | 5¢1 | 2318
Mix3{ 322 | 1.9 [ 910 8% 063 559060 5+1 | 23.08
Mix41{ 300 | 1.94 |95 | 8.9 0.51 6.69 | 0.70 | 51 | 23.08
Mix5| 303 | 1.50 |10.03| 9.42 057 1650050 | <1 |2380

Mix6| 474 { 237 | 707 | 858 | 065 |33 | 050|203 | 2261

« m = (coarse agg.-+fine agg.) /cement
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Table 3 Test result values(fz o Ecy fro Gr, lon)

Mix. type fe fip Ec fs Gt len

' (MPa} | (MPa) | (GPa) | (MPa) | (N/m} | (mm)
static 43 | 12433 | %208

Mix] | dy.(30%) | 370 | 338 | 2680 | 290 | 9107 | 21396
dy. (70%) 240 | 08 | 18756

static 360 | 1544 | 31402

Mix2 | dy.(30%) | .23 | 310 | %14 | 28 85 | 2712
dy. (70%) 934 6684 | 18180

static 267 | 915 | 3120

Mix3 | dy.30%) | 450 | 270 | o434 | 218 | 8069 | %6741
dy. (70%) 197 | LB | 7558

static 250 | 8892 | 3189

Mixd | dy.(30%) | 1065 | 25 | 278 | 227 | M9 | %89
dy.(70%) 207 | 8.9 | 2956

static ‘ 365 | 10826 | 3355

Mix5 | dy.(30%) | 870 | 287 2690 | 303 | ™94 | %45
dy.(710%) i 25 | 6801 | 2211

static 208 | 109.69 | 322.06

Mix6 | dy.(30%) | 7158 | 205 | %55 ] 21 | %95 | B
dy. (70%) 23 | 802 | 2550
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Fig. 4 Relationship between fracture energy(Gr) and com-
pressive strength(f.)
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Fig. 5 Relationship between fracture energy(Gs) and ten-
sile strength(fs,)
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