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Fig. 1 The plate model Fig. 2 Pusle loading profiles
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Fig. 3 The displacement vs. time curves of the plate center
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Table 1 The loading ranges and its related maximum displacement ranges corresponding to counter-intuitive behavior

under the rectangle impulse and the triangle impulse of 5 loading areas

S HEL A A AE H X 1] / MPa 1E [ £ # / mm
A 0.300~0. 320,0. 365~0. 373, 12.40~12.85,13.18~13. 81,
0.460~0. 583 15.33~17. 71
H . 0.515~0.525,0.535~0. 540, 10.80~10.91,11.70~11. 80,
B 0.630~0. 875 12.88~15.70
fik ]
0 C 2.100~2.200,2. 760~3. 020 12.38~12.39,15.97~17. 25
7
# b 5.900~6. 300,8. 900~8. 940, 12.51~13.25,15. 88~16.59,
i 9.700~9. 800,10. 700~11. 000 17.44~18.03,19.56~21.53
. 19. 500~19. 600,19. 900~ 20. 050, 12.12~12.13,12. 36~13. 46,
25.150~30. 500 17.90~19. 84
A 0.596~0.605,0.59~0. 611 12.72~13.21,13.40~14. 03
_ 0.650~0. 782 15.18~16. 49
fi 5 0.980~0. 986,0.996~1. 080 11.50~11.54,12. 28~13. 00
2 1.120~1. 660 13.34~17.70
Jik
" C 2.935~2.948,3. 950~4. 550 12.45~12.54,13.90~16. 81
# b 10. 000~10.020,11. 580~11. 600 12.51~12.52,15.09~15.12
far 15.100~16. 500 20.83~23.53
E
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Fig. 5 Relation between load and its applied area

in first counter-intuitive behavior
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Study of the effect of loading modes and areas
on anomalous response of elastic-plastic plates

LI Hai-wang . QIN Dong-qi
(Department of Civil Engineering , Taiyuan University of Technology ,
Taiyuan 030024, Shanxi, China)

Abstract: The anomalous response of elastic-plastic circular plate subjected to various rectangle and
triangle impulse loadings is studied. The influences of various loading modes and loading areas on the
counter-intuitive behavior of the plate are numerically analyzed in detail. The characteristics of the
counter-intuitive behavior under different loadings are obtained. The relation between the number of
the displacement peaks in the time-displacement curve and the loading range corresponding to the a-
nomalous response is discovered. The results show that the minimum number of the successive count-
er-intuitive behaviors can be evaluated from the time-displacement curve corresponding to the first
counter-intuitive behavior.

Key words: solid mechanics; anomalous response; finite element method; simply supporting plate;

loading mode; loading area
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