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Fig. 1 The stress near the crack tip
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Fig. 2 Schematic diagram of a CCBD under concentrated forces
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Fig. 3 Schematic diagram of the CCBD under nonuniform load
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Fig. 4 The grid at the crack tip
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Table 1  Comparison between 2 dimensionless T- stress results, a = 0.7
distribution angle 2y /(°)  loading angle 6 /(°) FEM solution Ty analysis solution Ty error & /%
0 0 -8.887 9 -8.894 8 0.077 5
5 0 -8.818 7 -8.823 5 0.054 9
10 0 -8.610 1 -8.6179 0.090 5
15 0 -8.2899 —-8.300 0 0.121 2
20 0 -7.887 2 -7.899 5 0.155 7
0 5 =7.464 4 -7.478 6 0.190 2
5 5 -7.429 0 —7.441 2 0.163 8
10 5 -7.3156 -7.3299 0.195 5
15 5 -7.1329 -7.148 6 0.219 4
20 5 -6.887 7 -6.907 4 0.246 7
0 10 -4.4315 -4.461 2 0.669 2
5 10 -4.442 7 -4.470 9 0.634 3
10 10 -4.466 9 -4.496 0 0.650 8
15 10 -4.496 7 -4.5255 0.641 1
20 10 -4.516 1 -4.544 7 0.632 1
0 16.96(pure 1) -0.825 1 —-0.869 6 5.386 3
5 16.96 -0.848 1 -0.892 0 5.176 2
10 16.96 -0.914 8 -0.958 3 4.747 2
15 16.96 -1.0227 -1.065 1 4.152 1
20 16.96 -1.165 4 -1.206 6 3.528 5

K2 o, 0, FR AT T RAERIAG IR oA T B AR 5 SO

w, = °T Cx100%, j=1,2, (13)

J

K 7 FoREPIER TR TR 1, T, Fma i IER TR JCREN TR 1,32 hoy
A F AT 0%t FAE I VER.

3 3 2 B T DA ) S5 2R A R = R EOE XA AR A 0 VR R R AR v AR R T
YN T H. BARBEE 30 A RGN, OGR4 T (8 o Bl A 15 K (E AR I 35 Hh Bl T LU b b &
HHAR AR B /N T4 ) AR R i E T o 7E 0.1 2] 0.5 JE RN, 40 f f /N T4 F
2000}, TR SIS BEBRAE 4% LN R a =0.7 S AR 2T 2000F, T 1% 11728 (AR BE A K, 34
) 7.72% 1 « =0.7 S3 A FASET 10°8F, AR b iR 25 HA 1.99%. 4R 495 3= h 8 s AR
R A A AR X R, T 7 ) AR A AR B L 2B, SEPRIE B0 T 4R b Jmak 5 48 U N A s
FEILIL /T 50 T Y HTEE Bos o =0.7 A 55T 50 (y = 2.5°) i, TR 2GR B 5y
0.47%.

W= ral 1 8 AR (0 =10°) LRl TR AT o =0.7 434 1% T 5SORf )
A A3 B R W n gl 1A HARB AR B i KGR B 2.78% , IRIBE AT B AL 3% , iX th )2
A4l T R84 0F TGN T R A3 T 0, 80 T AR R FE K, EAR R JC 40 T 1y



% N & WM W 773

N

22 R 2% 25 A0 R PT AR R 4508, A SR S Bz FH v A v g f Ak S A SO AR A TR
AL B4 a <0.7 DL 7al 18 525 RUMIZE 1T B4R ) 86 b Sy gt , >R FH & vh )
NIRRT RIS T R 77 R 22 M 8/ T 3% , R 22w /N AT L Z2 g AN
X B IUE TR G R h R A P R AR G B, MM A e R 2 W 2
ARSI T T ] DA 32 (1) 158 22 1 L

F2 0 =5°mJCEN TR HEDLEERE

Table 2 Dimensionless T- stress values and the degree of variation, § = 5°

@ distribution angle 2y /(°)  uniform load T} ] nonuniform load 77 w, /% w, /%
0 -3.995 2 -3.995 2 0 0
5 -3.991 1 -3.993 7 0.108 4 0.039 1
0.1 10 -3.978 9 -3.986 2 0.414 7 0.227 3
15 -3.958 3 -3.974 5 0.929 6 0.520 0
20 -3.929 8 -3.958 1 1.644 0 0.930 1
0 -4.451 0 -4.451 0 0 0
5 -4.443 1 -4.448 6 0.174 4 0.053 3
0.3 10 -4.420 3 -4.433 8 0.686 7 0.386 9
15 -4.381 3 -4.4115 1.561 7 0.886 7
20 -4.328 4 -4.381 0 2.750 2 1.572 6
0 -5.483 2 -5.794 4 0 0
5 -5.460 8 -5.782 0 0.408 6 0.213 0
0.5 10 -5.399 1 5.739 0 1.5332 0.954 9
15 -5.297 4 -5.670 7 3.388 2 2.134 7
20 -5.160 9 -5.578 2 5.877 0 3.730 3
0 -7.464 4 -7.464 4 0 0
5 -7.398 2 -7.429 0 0.895 7 0.474 5
0.7 10 -7.203 2 -7.315 6 3.507 7 1.993 7
15 -6.887 4 -7.1329 7.738 5 44410
20 -6.473 1 -6.887 7 13.287 6 7.726 5
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T- Stress in a Centrally Cracked Brazilian
Disk Under Nonuniform Pressure Load

PENG Fan, DONG Shiming
(College of Architecture and Environment, Sichuan University,
Chengdu 610065, P.R.China)

Abstract: In an engineering structure, the rock is often subjected to nonuniform load; in addi-
tion, there is a small distribution angle under a concentrated force in actual experimental study,
and the load distribution also should be nonuniform. Based on this case, a class of nonuniform
loads were proposed in the trigonometric function form. Then the maximum loading pressure
appeared in the middle of the distribution angle and gradually became small to both sides until
0. By means of the centrally cracked Brazilian disk (CCBD) T- stress formula under a radial
concentrated load, the analytical 7- stress solution under this kind of nonuniform load was ac-
quired via the integral in the range of the distribution angle, meanwhile the finite element simu-
lation was conducted to obtain the numerical solution. There is a very good consistency be-
tween the numerical results and the analytical results, which verifies the accuracy of each oth-
er. Compared with those under the uniform load, the dimensionless 7- stress values under this
nonuniform load are closer to the values under the concentrated load when the other condition
is the same, and the discrepancy between the stresses under the nonuniform load and the con-
centrated load is very small. The further calculated results show that it is accurate and reasona-
ble to use the T- stress formula for the CCBD subjected to the concentrated forces in actual tes-
ting.
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