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h Analytic Solutions Finite Element Solutions
Reddy (1999)
Sql(a)*/400** | Sqgi(b)/1600
Exx Eyy Exx Eyy Exx Eyy
10 0.2762 | 0.2762 | 0.2765 | 0.2765 | 0.2763 | 0.2763
20 0.2762 | 0.2762 | 0.2765 | 0.2765 | 0.2763 | 0.2763
100 0.2762 | 0.2762 | 0.2762 | 0.2762 | 0.2763 | 0.2763

*Sql(a) % mesh code

**400 % % toatal number of elements ; 12 st #F 3¢

%42 XL E QRA B AR B Y =const.¥ra 2 & F]=x

LN 4 g

& | b M O

£ | h | equilibrant Finite Element'Solutions equilibrant Finite Element Solutions

(in.) solutions | Sg2(a)/225 | Sg2(b)/900 | Sq2(c)/3600 | solutions | Sq2(a)/225 | Sq2(b)/900 | Sq2(c)/3600
20 3.1732 3.1956 3.1993 1.1221 0.8802 0.8167

16 | 10 3.2 3.1882 3.1972 3.1991 0.8 0.8805 0.8171 0.8024
5 3.1889 3.1959 3.1982 0.8167 0.8022 0.7995
20 1.2540 1.2476 1.2498 0.4605 0.5785 0.5238

10 |10 1.25 1.2536 1.2490 1.2499 0.5 0.5066 0.5241 0.5080
5 1.2531 1.2493 1.2499 0.5112 0.5084 0.5032
20 0.1905 0.1982 0.1996 0.3021 0.2345 0.2114

4 110 0.2 0.1948 0.1989 0.1998 0.2 0.2326 0.2113 0.2041
5 0.2110 0.2042 0.2017 0.2110 0.2042 0.2017
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v Myy Q
B Finite Element Solutions Finite Element Solutions
# | equilibrant Sqg2(a)/1600 equilibrant Sq2(a)/1600
(in.) | solutions b/h solutions b/h
20 10 5 20 10 5
16 1.000 | 0.999 | 0.999 0.016 0.007 0.004
10 1.000 | 1.000 | 1.000 0.007 0.003 0.001
1.000 | 1.000 | 1.000 0.002 0.001 0.000
244F A B EFUAERE A SEA A PFRAHELP 4 B R
Location Sq2(b)/900 Sqg3/900(1,1,1)*
X Y My Myy My Qx Qy M My My Qx Qy
@(in) | (in) | (in-Ib/in) | (in-Ib/in) | (in-Ib/in)-| (b/in) | ‘(Ibfin) [ (in-lb/in) | (in-Ib/in) | (in-Ib/in) | (Ib/in) | (Ib/in)
0.00 632.7 4.12 -0.03 -0.12 -1.50 633.1 5.25 0.22 -0.17 -1.68
0.67 624.9 -19.75 0.00 -0.11 -67.6 624.6 -20.67 -0.11 -0.10 -67.6
1.33 608.0 -89.37 -0.01 -0.09 | -133.6 607.0 -92.47 0.04 -0.01 | -134.3
2.00 580.2 -202.16 -0.01 -0.07 | -198.78 | 580.2 -202.15 0.00 -0.08 | -198.8
2.67 540.5 -357.46 -0.01 -0.05 | -264.00 | 5405 -357.45 -0.01 -0.05 | -264.0
3.33 488.3 -555.09 -0.01 -0.02 | -329.55 | 488.3 -555.09 -0.01 -0.02 | -329.6
4.00 423.3 -795.07 -0.01 0.01 | -395.70 | 4233 -795.07 -0.01 0.01 | -395.7
4.67 344.8 -1077.5 -0.02 0.05 | -462.59 344.8 -1077.5 -0.02 0.05 | -462.6
0 5.33 252.3 -1402.6 -0.02 0.10 | -530.39 252.3 -1402.6 -0.02 0.10 | -530.4
6.00 145.2 -1770.6 -0.02 0.15 | -599.29 145.2 -1770.6 -0.02 0.15 | -599.3
6.67 22.8 -2181.7 -0.02 0.21 | -669.43 22.8 -2181.7 -0.02 0.21 | -669.4
7.33 -115.7 -2636.5 -0.02 0.27 | -741.0 -115.7 -2636.5 -0.02 0.27 | -741.0
8.00 -271.2 -3135.2 -0.02 0.34 | -814.2 -271.2 -3135.2 -0.02 0.34 | -814.2
8.67 -444.5 -3678.5 -0.02 0.40 | -889.2 -444.5 -3678.5 -0.02 0.40 | -889.2
9.33 -636.6 -4267.1 -0.02 0.47 | -966.4 -636.6 -4267.1 -0.02 0.47 | -966.4
10.00 | -848.3 -4902.1 -0.02 0.54 | -1045.8 | -848.3 -4902.1 -0.02 0.54 | -1045.8

1,11 *& &yl
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inf o'\rllrisarli on SQ4(A)/400+4* SQ4(B)/576+36* SQ4(C)/784+100* SQ4(D)/1600+225*
NO. corner 111 4,44 1.1,7 111 4,44 7,1,7 111 4,44 7,17 1,11 44,4 7,17 10,10,10
function
a; -1.70E-05 | -2.50E-05 | -2.48E-05 | -2.56E-05 | -2.65E-05 | -2.66E-05 | -2.57E-05 | -2.66E-05 | -2.67E-05 | -2.67E-05 | -2.67E-05 | -2.68E-05 | -2.68E-05
b3 -1.23E-05 | -2.03E-05 | -2.02E-05 | -2.17E-05 | -2.22E-05 | -2.25E-05 | -2.15E-05 | -2.22E-05 | -2.26E-05 | -2.26E-05 | -2.26E-05 | -2.27E-05 | -2.27E-05

19

(4,36,100225)* : % £ () "B pAre 2 & Il A B BPANR

T, = (x% —20x +99)(y? — 36y + 323)

3046 vrp AR A R A G R E(QF BB & Sl M A Bof kA 49
Rotation angle of crack tip A=0°
Mesh information Sqg5(a)/400+4 Sqg5(b)/528+16 Sq5(c)/1008+64
NO. corner function 11,1 6,6,6 10,10,10 1,11 6,6,6 10,10,10 1,11 3,3,3 6,6,6 10,10,10
a -2.997E-05 | -4.368E-05 | -4.480E-05 | -4.608E-05 | -4.928E-05 | -4.939E-05 | -4.824E-05 | -4.875E-05 | -4.887E-05 | -4.877E-05
b -3.956E-05 | -5.550E-05 | -5.404E-05 | -5.455E-05 | -5.671E-05 | -5.694E-05 | -5.696E-05 | -5.729E-05 | -5.737E-05 | -5.733E-05

I, = (x? —30x + 224)(y? — 20y +99)
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Rotation angle of crack tip A=0°
Mesh information Sq6(a)/400+4 Sq6(b)/528+16 Sq6(c)/1008+64
NO. corner function 11,1 6,6,6 10,10,10 1,11 6,6,6 10,10,10 1,11 3,3,3 6,6,6 10,10,10
a -7.851E-05 | -1.164E-04 | -1.193E-04 | -1.224E-04 | -1.312E-04 | -1.315E-04 | -1.287E-04 | -1.301E-04 | -1.305E-04 | -1.303E-04
b -1.046E-04 | -1.479E-04 | -1.441E-04 | -1.454E-04 | -1.513E-04 | -1.519E-04 | -1.522E-04 | -1.531E-04 | -1.533E-04 | -1.533E-04

[, = (x2 —30x + 224)(y? — 20y + 99)

% 48w =B 2 K £ 88 E (M) 4 B BE Comer A 2. & Snliche M PF 1 dicfe acle A 45

Rotation angle of crack tip A=0°
Mesh information Sq6(a)/400+4 Sq6(b)/528+16 Sq6(c)/1008+64
NO. corner function 1,1,1 6,6,6 10,10,10 1,11 6,6,6 10,10,10 11,1 3,3,3 6,6,6 10,10,10
a 2.843E-06 | 4.240E-06 | 4.348E-06 | 4.454E-06 | 4.775E-06 | 4.789E-06 | 4.692E-06 | 4.743E-06 | 4.761E-06 | 4.753E-06
bs 3.801E-06 | 5.392E-06 | 5.253E-06 | 5.295E-06 | 5.513E-06 | 5.536E-06 | 5.550E-06 | 5.584E-06 | 5.594E-06 | 5.592E-06

[, = (x? —30x + 224)(y* — 20y + 99)
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Rotation angle of crack tip A =30° A =150°
Mesh information Sq7(a)/ 668+18 Sq7(b)/ 668+18
NO. corner function 111 6,6,6 10,10,10 1,11 6,6,6 10,10,10
aj 2.350E-03 | 2.496E-03 | 2.515E-03 | 2.366E-03 | 2.514E-03 | 2.524E-03
by 2.325E-03 | 2.535E-03 | 2.598E-03 | 2.382E-03 | 2.611E-03 | 2.659E-03
a; 6.618E-04 | 6.742E-04 | 6.608E-04 | -4.991E-04 | -5.076E-04 | -4.877E-04
b; 9.574E-04 | 1.018E-03 | 1.004E-03 | -8.180E-04 | -8.858E-04 | -8.584E-04
C; -1.891E-03 | -1.925E-03 | -1.931E-03 | 1.808E-03 | 1.808E-03 | 1.850E-03
A=30° T,=(x?-28.6581x+204.5695)(y? —24.9962y +155.9509) ~ A =150°" T,=(x? +28.6581x + 204.5695)(y? — 24.9962y +155.9509)
% 4.9(b) A A LI 2 005 £ (q)F £ 8- Comer B 2 & Sk 1LPF il acli A 49
Rotation angle of crack tip A =-150° A =-30°
Mesh information Sq7(a)/ 668+18 Sq7(b)/ 668+18
NO. corner function 111 6,6,6 10,10,10 1,11 6,6,6 10,10,10
aj 1.219E-03 | 1.262E-03 | 1.260E-03 | 1.371E-03 | 1.431E-03 | 1.432E-03
b 1.413E-03 | 1.519E-03 | 1.555E-03 | 1.543E-03 | 1.674E-03 | 1.702E-03
a; -3.341E-04 | -3.530E-04 | -3.764E-04 | 2.422E-04 | 2.602E-04 | 2.790E-04
b; -1.250E-04 | -1.130E-04 | -1.270E-04 | 6.451E-05| 8.205E-05| 9.062E-05
C; 1.810E-03 | 1.854E-03 | 1.880E-03 | -1.713E-03 | -1.715E-03 | -1.734E-03
A=-150° T,=(x?-11.3419x +31.4079)(y? —15.0038y +56.0264) A =-30° T,=(x? +11.3419x +31.4079)(y? —15.0038y + 56.0264)
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Rotation angle of crack tip A =60° A =120°
Mesh information Sq7(c)/ 668+18 Sq7(d)/ 668+18
NO. corner function 1,11 6,6,6 10,10,10 1,11 6,6,6 10,10,10
a 1.291E-03 | 1.333E-03 | 1.362E-03 | 1.392E-03 | 1.450E-03 | 1.481E-03
b 1.041E-03 | 1.004E-03 | 1.039E-03 | 1.176E-03 | 1.165E-03 | 1.200E-03
a; 7.754E-04 | 7.734E-04 | 7.800E-04 | -5.865E-04 | -5.768E-04 | -5.825E-04
b; 1.064E-03 | 1.089E-03 | 1.119E-03 | -8.792E-04 | -8.982E-04 | -9.251E-04
C; -1.224E-03 | -1.248E=03 | -1:329E-03 | 1.193E-03 | 1.171E-03 | 1.238E-03
I, =(x? — 24.9962x +155.9509)(y? — 28.6581y +204.5695)1 ~A=120° T, = (x? + 24.9962x +155.9509)(y> — 28.6581y + 204.5695)

% 4.10(h) R AF 4 k4F % 3005 4 £ ()% R B Corner B 2_ & S dfch MPF (BT aclE A 47

Rotation angle of crack tip A =-=120° A =-60°
Mesh information Sq7(c)/ 668+18 Sq7(d)/ 668+18

NO. corner function 1,11 6,6,6 10,10,10 1,11 6,6,6 10,10,10
a 8.981E-05 | 9.497E-05 | 9.404E-05| 3.623E-04 | 3.878E-04 | 3.969E-04
b 1.585E-04 | 1.713E-04 | 1.787E-04 | 3.799E-04 | 3.945E-04 | 4.047E-04
a; -1.871E-04 | -1.971E-04 | -1.989E-04 | 8.950E-05 | 9.711E-05| 9.660E-05
by -1.657E-04 | -1.757E-04 | -1.792E-04 | 1.288E-05| 1.547E-05| 1.248E-05
C; 1.158E-03 | 1.249E-03 | 1.154E-03 | -1.260E-03 | -1.259E-03 | -1.262E-03

I, = (x? —15.0038x + 56.0264)(y? —11.3419y + 31.4079) A =-60° T,=(x? +15.0038x + 56.0264)(y? —11.3419y + 31.4079)
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Rotation angle of crack tip A =90°
Mesh information Sq7(e)/1008+64
NO. corner function 6,6,6
a; 2.034E-04
b; 1.725E-04

A=90° T,=(x*-20x+99)(y? —30y + 224)
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