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ABSTRACT
A new three-dimensional transition solid element with drilling degrees of freedom is presented. The proposed
transition element is established by adding variable nodes to a basic 8-node element for an effective connection
between the refined region and the coarse. The derivation of the element in this paper is based on the variational
principles in which the drilling rotations are introduced as independent variables. This element was also
improved through the addition of modified non-conforming modes. Numerical examples show that performance
of the element and the applicability to 3D adaptations are satisfactory.
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Load Case Load Case 2
1
Mesh Al A2 A3 A4 Al A2 A3 A4
C-vVl1 68.45 70.10 72.33 78.48 66.67 68.86 70.83 77.86
NC-V1 101.40 100.96 101.28 100.27 100.00 99.43 - 99.97 98.07
NC-V2 101.40 100.67 100.08 98.99 100.00 99.09 98.51 97.00
CCHMO 95.87 97.28 98.90 98.18 93.32 95.37 97.30 96.04
CCHM3 102.06 101.80 100.95 100.29 99.39 99.28 99.00 97.65
CCHDO 95.50 96.58 98.51 97.90 93.25 95.16 97.23 97.75
CCHD6 102.12 101.68 101.28 100.76 99.71 99.63 99.73 98.75
Theory 102.60 102.60 102.60 102.60 100.00 100.00 100.00 100.00
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Load Case 1 Load Case 2
Mesh Bl B2 B3 B4 B1 B2 B3 B4

C-Vl 49.33 56.38 64.61 79.49 44 .38 51.59 58.42 78.60
NC-V1 89.89 86.66 89.57 97.40 87.45 83.46 86.03 95.99
NC-V2 89.89 83.90 78.84 82.66 87.45 80.50 75.85 82.09
CCHMO 83.15 92.05 91.72 93.44 80.64 90.10 89.26 92.03
CCHM3 91.05 97.86 94.35 95.78 88.38 95.78 91.94 93.99
CCHDO 78.83 87.20 89.52 91.17 76.55 85.38 87.34 89.99
CCHD6 92.49 94.08 100.26 102.46 79.89 91.79 91.13 100.11
Theory 102.60 102.60 102.60 102.60 100.00 100.00 100.00 100.00
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