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Table 1 Deflection and stressesfor sngle- ply and three - plied
laminated plate with two clanped

p=1(h a=0.1) p=5(h a=0.1) p =10(W a=0.1)

wef/gh 04 q o/Ja  weff/lgh 04q o/q  weffigh  Odqg o,/ q
1+ 339.36 -22.71 -11.26 153.85 -38.66 -22.12 108.76 - 42.70 - 28.06
1-  339.69 -17.63 -8.890 154.00 - 28.37 -16.92 108.86 - 29.16 - 20.88
presnt 2+  339.69 - 17.63 -8.890 154.00 - 5796 - 3.552  108.86 - 3.051 - 2.276
2- 33891  17.59 8.827  153.23  5.655 3.424  108.09  2.907 2.117

3+ 33891  17.59 8.827  153.23  28.30 17.16  108.09  29.14 21.27

3-  338.38  22.55 11.17  153.03  38.53 22.28  107.97  42.56 28.32
1+ 33556  -24.84 -10.88 154.86 - 44.48 - 22.75 110.47 - 5L.13 - 29.69
1-  336.68 -18.49 -8.136 155.20 -28.26 -15.95 110.65 - 26.85 - 19.60
SAP5 2+ 336.68 -18.49 -8.136 155.20 - 6.197 -3.943 110.65 - 3.224 - 2.706
2-  336.36  18.57 8.385  154.60  6.098 3.853  109.91  3.104 2.547

3+ 336.36  18.57 8.385  154.60  28.40 16.38  109.91  27.18 20.11

3-  33.32  24.89 11.16  154.26  44.33 23.24  109.72  50.70 30. 24

WO, 0,00 x=al/2,y= b2

1+ : Upper surface of top ply, 1- : Lower surface of top ply;2: Mid ply, 3: Bottom ply
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Table 2 Deflection and stressesfor sngle- ply and three - plied
laminated plate with mixed boundary

P =5(h a=0.4) p =5(h a=0.8) p=1(h a=0.2
we?/ gh o,/ q g,/ q we?/ gh o,/ q g,/ q we?/ gh 0, q g/ q
1+ 3. 7000 - 3.778 - 3.407 1.1497 - 2.1265 - 1.8488 47.707 - 9.0523 - 5.2683
1- 3.6583 - 1.678 - 2.031 1.1201 0. 1110 - 0.4413 47.745 - 7.1306 - 4.0754
preent 2+ 3. 6583 - 0. 456 - 0.573 1.1201 - 0.1011 - 0.2587 47.745 - 7.1306 - 4.0754
2- 2.8658 0.131 0.441 0. 2961 - 0.0728 0. 0640 46. 958 5. 3591 4. 3439
3+ 2. 8658 0. 689 2.251 0. 2961 - 0. 3266 0. 3717 46. 958 5. 3591 4. 3439
3- 2.8398 2.864 3. 664 0. 2899 0. 6168 0.9724 46. 722 7.3445 5. 5305
1+ 3.6385 - 3.950 - 3.501 1. 0829 -2.1723 - 1.7509 44. 418 - 9.2218 - 5.2960
1- 3.6511 - 1.028 - 1.797 1. 0660 0. 2629 - 0.3314 44.713 - 6.3007 - 4.1775
SAP5 2+ 3.6511 - 0.328 - 0.540 1. 0660 - 0.0182 - 0.2036 44.713 - 6.3007 - 4.1775
2- 2.8313 0.211 0. 406 0. 2601 - 0.0726 0. 0244 43. 925 6. 1115 3. 9556
3+ 2.8313 1.213 2.226 0. 2601 - 0.1814 0. 4047 43. 925 6. 1115 3. 9556
3- 2.8054 3.405 3. 747 0. 2528 0. 7523 1. 0226 43. 668 7. 4405 4.9881

wO,0,0n x=a2,y=hb2

1+ : Upper surface of top ply, 1- : Lower surface of top ply; 2: Mid ply, 3: Bottom ply
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WEAK FORMULATION OF MIXED STATE EQUATION
AND BOUNDARY VAL UE PROBL EM OF
THEORY OF EL ASTICITY”

Ding Kewei Tang Limin
( Research Institute of Engineering Mechanics, Dalian University of Technology, Dalian 116023, China)

Abgtract  Prof. Tang clarified importance of mixed state equation of eagticity, and first gave
Hamilton canonica equation by modifying Hellinger - Reissner variationa principle. At the same
time author pointed out that the study of lution of mixed state equation has still not been well de-
veloped though it has a wide goread application progect. Thisis because Hamilton equation must sat-
igy comples boundary condition in continuous medium mechanics which is its difficult point, Fan
and Ding applied the mixed state equation to investigated laminated plate and shell , and overcame
the disadvantage in the ordinary succesdve goproximations method , in which alot of unknowns that
appear at the real or fictitiousinterfaces had to be dedt with. But al of above papers adopted rigor-
ous equilibrium and boundary conditions, their olution can be only relied on gecid technique. S
those methods would be difficult to be popularized. In addition, it isimpossble to obtained the anar
Iytica olution for plates with complex boundary conditions In this paper , by introducing Hellinger
- Reissner variationd principle ,universal weak formulation of mixed state equation including bound-
ary condition are presented. An unified gpproach and the genera solution of these equations are a0
given. Pateswith different boundary condition can be dealt with by uniform formulas The present
study make tria functions which need not satidied al the boundary conditionsin prior , and extends
and unifies the lution of the theory of eagticity.

Key words theory of eagticity , mixed state equation, hamilton canonica egquation , weak formula
tion, boundary value problem
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