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ABSTRACT

The present work is concerned with the development of new variable-node Mindlin plate bending elements.
The proposed variable-node elements pass the patch tests, do not show spurious zero-energy modes, and do
not produce shear locking phenomena. It is also shown that the elements produce reliable solutions through
numerical tests for standard benchmark problems.
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3.1 25& Al (Eigenvalue Test)
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T EE A o128 F9F A7 AEHNLH, @AF5F BAEE m o=m, =1111x107;
m, =3333x10" ol BWM FH(surface stress)S o, =0, =10.667,7,, =10200 22 AEEH3A
o}, o] olES}t A god 2AANYEL ERFYS ¥ 4 Ut

024 _} Node X y
2 1 0.04 0.02
¢ ] ; 2 2 0.18 0.03
0.12
. ) . ) 3 0.16 0.08
* 4 0.08 0.08
I8 5 =AY

3.3 M FYH AlH (Shear Locking Test)

Buare FA7 o grobdo] wel Agkaz(shear locking)@AHS] B ARE HEFY
sto] Foo FAFEF P=1000S W Hol L=2002 HAZLY HHL st EAAE &
AAF E=30x10°¢ ¥olFHl v=03 2 AILs9n A IRZAA 248 24319t 19
7)) AAF vre} Zo) 14 T RdAFPEn HAEF dF FARAELE FAEGith B 79N
AXe 56 4H 249 AFZT Foo1)o] AL 4 2H SAE I ALIAT. 2 G o)
& o282 A dlste 1Y 6o 2T AASHAT AFEY gk PPoE UFH £ Y
L/t=10* ~10°9 Gl A ojuigt FadAdAE e}z gkt

Shear locking test . . N -
o 1B
g N = »]
.“; " 39} N a3 P n » %, . -, . . E: »
E, ‘ | : - "n ":n : o » =) x|
2., ‘ % oot RL . o o

10E400  10E+Dt 1DEXR2  10E403  10E+D4  1DEH05  1OE+06 e v B *
o Ll Gl .
(@)4,56 A4 24 45483 84
08 6 MEEA MY I8 7 ZAY gE (174 29)

- 415 -



3.4 DHX| X E HAIZE YE
ddo] ZAXNAY AAZLY e gsted 298 73 2o) 2 7R 84W] o HHE 7
stk EARE= 33" AAE gt $Ysn FAE 25 F AMEIATH & 39 ALY A
A ATSE ) L 2AAY 57 JRE o)A AT vadtd AAHHUT 28 8L &HF
3 HHE BXE ©AE Aot}
B 3 YoM HAL (x 109

8Aa2% — 339 7(a) | 84T — 28 T(b) ZZH A3
Choi 9} Park (1997) 5.280068 (1.005) 5.267650 (1.003) A
Choi ¢} Lee (2000) 5.170132 (0.984) 5.141185 (0.979) A
2 a7 5.265024 (1.002) 5.306115 (1.010) %
Azt 16x16 Ax) 5.253432 (1.000)
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