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F1 SEERTUOHRE w(0) XN SINE ST P REUEZS (D)
Table 1 Numerical results of the uniform external pressure corresponding to shell center deflection w(0) (I)
solution in ref. [9] (n = 40,W,, = 0.01) solution in ref. [9] (n = 90,W,, = 0.002)
defloction P =Y p,, perturbation solution from ref. [9] P=p
w(0) k=0 k=6 k=26
solution perturbation present solution present solution present
in ref. [9] solution solution in ref. [9] solution in ref. [9] solution

0.1 10.633 383 8 10.632 10.632 370 16.789 047 2 16.759 850 180.425 735 180.321 90
0.2 21.590 789 8 21.611 21.611 330  31.002 0752  30.949 170 342.283 447 342.056 90
0.3 33.221 206 7 33.281 33.285 680  43.054 840 1 42.983 680 484.763 428 484.388 40
0.4 45.877 410 9 45.991 46.008 170 53.347 580 0  53.263 250 606.569 580 606.009 80
0.5 59.917 755 1 60.085 60.137 290  62.264 3127  62.171 700 705.852 783 705.061 60
0.6 75.707 977 3 75.910 76.039 020  70.172 683 7 70.076 200 780.435 791 779.367 20
0.7 93.622 528 1 93.812 94.088 610  77.424 667 4  77.328 410 828.724 365 827.366 70
0.8 114.045 761 114.14 114.670 800  84.357 803 3  84.265 560 851.381 104 849.793 40
0.852 126.505 100 87.856 570 854.266 113 852.605 50
0.854 126.976 900 87.995 360 854.271 484 852.608 90
0.856 127.450 000 88.134 190 854.269 775 852.605 20
0.9 137.372 452 137.23 138.181 300  91.297 332 8 91.212 570 852.491 211 850.795 70
1.0 164.008 011 163.44 165.026 500 98.558 960 0 98.484 870 838.506 836 836.828 20
1.1 194.367 905 193.12 195.622 600 106.452 332 106.391 80 815.775 146 814.193 70
1.2 228.876 755 226.60 230.394 800 115.284 744 115.240 70 788.978 516 787.528 80
1.3 267.966 553 264.23 269.776 600 125.365 387 125.340 80 761.021 937 759.706 40
1.4 312.075 928 306.37 314.205 600 137.009 201 137.006 80 733.527 344 732.337 50
1.5 361.645 752 353.35 364.123 700  150.540 680 150.563 70 707.328 613 706.249 80
1.6 417.119 873 405.53 419.974 700  166.297 134 166.348 50 682.807 373 681.824 60
1.7 478.940 918 463.24 482.203 500  184.631 073 184.714 30 660.093 262 659.191 50
1.8 547.549 072 526.84 551.243 500  205.911 942 206.030 60 639.179 199 638.346 50
1.9 623.381 836 596.67 627.538 500  230.526 657 230.684 30 619.985 352 619.212 10
2.0 706.871 049 673.08 711.517 500  258.879 150 259.080 40 602.396 729 601.671 30
2.1 803.606 700 291.638 60 585.600 20
2.2 904.229 900 328.792 20 570.864 30
2.3 1 013.799 000 370.985 00 557.332 80
2.4 1 132.726 000 418.667 40 544.886 00
2.6 1 400.267 000 532.325 40 522.789 70
2.8 1 710.046 000 673.391 50 503.765 10
3.0 845.421 60 487.134 30
3.2 1051.841 0 472.346 30
3.4 1 295.966 0 458.960 70
3.6 1 580.985 0 446.630 10
5.406 372.884 90
5.408 372.880 70
5.410 372.881 00
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Table 2 Numerical results of the uniform external pressure corresponding to shell center deflection w(0) (1)

solution in ref. [9] (n = 90,W,, = 0.002), P = Zpk,

deflection k=16 k=18 k= 20 k=22

w(0) solution present present solution present present

in ref. [9] solution solution in ref. [9] solution solution
0.1 64.9858398  64.895790  81.655000  101.431076  101.320 50 124.148 30
0.2 120.161 652 119.98390  151.60170  189.204 102  188.97700  232.727 70
0.3 166.073 105 165.81210  210.26380  263.520996  263.17350  325.627 70
0.4 203335922 202.998 10 258.15430  324.660 645  324.19100  402.736 90
0.5 232.644 409 23223800  295.908 80  373.047 119 372.45720  464.049 70
0.6 254774033 25430080 32431490  409.333984  408.63260  509.842 10
0.7 270573975 270.064 30 344.328 50  434.488281  433.69240  540.903 00
0.8 280.947 510 280.40620  357.062 60  449.826 660  448.961 00  558.718 90
0.9 286.817 871 286258 60  363.73940  456.969 482  456.063 80  565.468 60
0.924 287.09620  364.580 30 456.750 10 565.727 30
0.926 287.157 10 364.638 50 456.79160  565.728 10
0.928 287216 60  364.694 70 456.830 60  565.722 50
0.960 287.99180  365.360 30 457.14430  565.280 90
0.962 288.02950  365.387 60  458.059326  457.14510  565.229 20
0.964 288.066 00  365.41340  458.060 303  457.14400  565.174 40
0.966 288.10130  365.43760  458.059 082  457.14060  565.116 70
0.994 288.47120  365.611 20 456.88120  564.038 60
0.996 288.489 10 365.612 40 456.84820  563.942 60
0.998 28850580  365.611 90 456.81300  563.844 80
1.0 289.085937  288.52150  365.61000  457.691 650  456.77620  563.744 00
1.026 289.190 430 288.62670  365.458 30 456.13130  562.231 30
1.028 289.191 162 288.62740  365.437 10 456.06930  562.099 70
1.030 289.190 674  288.627 10  365.414 50 456.006 10 561.966 10
1.5 271726 074 27125460  338.65500  416.567 627  415.84330  502.528 10
2.0 243.607 788 24326540  300.203 30  366.196 045  365.68020  438.040 10
2.866 21732940 253.546 40 304.629 10 364.265 80
2.868 21732850  253.476 90 30452210 364.134 70
2.870 21732910 253.407 10 30441370 364.005 30
3.0 21818290  249.331 40 29774500  355.798 90
3.364 23224210 243.831 80 282.488 80 335.504 20
3.366 23237870 243.830 80 28242010 335.403 70
3.368 23251730 243.830 90 28235270 335.301 60
3.868 209.029 60  259.368 20 272788 60 313.933 90
3.870 20945730  259.511 50 27278840  313.868 60
3.872 209.88750  259.652 50 27278920 313.800 90
4378 330.481 40 288.93510 304106 80
4.380 330.940 10 289.079 10 304.105 00

4.382 331.397 30 289.228 30 304.105 10
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Buckling of Shallow Spherical Shells Under Uniform
Pressure in Uniform Temperature Field

ZHAO Wei-dong, YANG Ya-ping
(School of Civil Engineering, Qinghai University, Xining 810016, P.R.China)

Abstract: According to the geometrical nonlinear theory for shallow shells, the displacement-
type geometrical nonlinear governing equations for shallow spherical shells under uniform pres-
sure in uniform temperature field were derived. With the shooting method, the numerical results
of axisymmetric bending and buckling of the shallow spherical shell in the clamped boundary
condition were obtained. The effects of various shell geometrical parameters on the equilibrium
paths and the critical loads were discussed. The critical shell geometrical parameter was de-
fined. And it is found that both the upper and lower critical loads increase with the geometrical
parameter in the range beyond its critical value. The effects of different values of the uniform
temperature field on the upper and lower critical loads, the critical geometrical parameter, and
the equilibrium configurations were investigated under a given geometrical parameter. Rise of
the uniform temperature brings obvious increase of the upper critical load and slight decrease of
the lower critical load. Moreover, change of the uniform temperature influences the critical

shell geometrical parameter a lot.

Key words: shallow spherical shell; uniform pressure; uniform temperature field; buckling;

critical load; critical geometrical parameter; shooting method



