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Fig. 5 The dimensionless parameters
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Tab.1 Testing results

WG RA O TFRM /() BREA Po/kN Kp;/(MPa+sm™)  Ky/(MPa+m”®)

I/1-0-1 0 —6 1.213 0. 830 0

1/0-0-2 0 —4 1.225 0. 838 0

1/1-0-3 0 —7 1.099 0.752 0

1/11-0-4 0 —5 1. 055 0.722 0

1/1-10-1 10 —21 1.107 0. 683 0.143
1/1-10-2 10 —17 1.298 0. 801 0.168
1/1-10-3 10 —24 1.272 0.785 0.165
1/1-10-4 10 —23 1.112 0. 686 0. 144
1/1-20-1 20 —42 1.236 0. 560 0. 255
1/11-20-2 20 —44 1.295 0. 587 0. 267
1/1-20-3 20 —48 1.367 0. 620 0. 282
1/1-20-4 20 —45 1.264 0.573 0.261
1/1-30-1 30 —59 1.489 0. 395 0. 329
1/1-30-2 30 —63 1.692 0. 449 0.373
I/1-30-3 30 —61 1.517 0. 403 0. 335
I/1-30-4 30 —67 1. 631 0.433 0. 360
1 /1-40-1 40 —78 1.837 0.189 0. 353
1/1-40-2 40 —76 1.793 0.184 0. 344
1/1-40-3 40 —71 1.703 0.175 0.327
T /1-40-4 40 —77 1.948 0. 200 0.374
I/1-48-1 48 —80 2.234 0 0.343
1/11-48-2 48 —85 2.544 0 0.391
1/11-48-3 48 —84 2.128 0 0.327

1/10-48-4 48 —82 2.054 0 0. 315
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Numerical simulation and experimental study of
three-point bending specimen’s [ /[l mixed mode fracture

LI Yi-fan, DONG Shi-ming, LI Kun-yun, HUA Wen

(College of Architecture and Environment, Sichuan University, Chengdu 610065, China)

Abstract: Three point bending specimens are often used to study the pure mode [ and I /Il mixed
mode fracture properties of materials. By using Abaqus finite element method, both mode [ and
mode [l dimensionless stress intensity factors of three point bending specimens with different span
length ratios 2S/L., relative crack length « and crack inclination angle 8 were obtained. It will be seen
from this that when the relative crack length is constant, if span length ratio is smaller, the crack
inclination angle will also be smaller, mode I dimensionless stress intensity factor can be 0, which
means it is easier to get pure mode [[ fracture. When the span length ratio is the same, the greater
the relative crack length a is, the easier to get pure mode Il fracture. A total 6 groups of 24 three
point bending specimens were adopted to experimentally study pure mode | , pure mode [l and mixed
mode fracture toughness of sandstone. The pure mode [ fracture toughness of this kind of sandstone
is 0. 786MPa + m"*, and the pure mode [l fracture toughness is 0. 344MPa « m”®°, respectively.
Experimental results were compared with prediction results from maximum circumferential stress
(MTS) criterion and generalized maximum circumferential stress criterion (GMTS) respectively.
Comparison shows that the GMTS criterion can predict more accurate experimental results.

Keywords: three-point bending; numerical analysis; sandstone; mixed mode fracture



