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Nutta Pinyosopon. (2016). Stress Distribution in C-shaped Root Canals with Various
Restorations: 3D Finite Element Analysis. Master thesis, M.S. (Dentistry). Bangkok:
Graduate School, Srinakharinwirot University. Advisor Committee: Jaruma Sakdee.

D.D.S., D.M.Sc. Co-advisor Committee: SgnLdr.Thiansiri Luangwilai. B.Sc., Ph.D

Extracted permanent mandibular second molar was evaluated by micro-computed
tomography. Ten 3-dimensional FEA modelswere created and adapted by using computer
software(ANSYS): original tooth, tooth restored with resin composite, tooth restored with 1 and
2 carbon fiber posts, tooth restored with 1 and 2 glass fiber posts, tooth restored with 1 and
2 quartz fiber posts, tooth restored with 1 and 2 oval fiber posts,. A 45-N loadwas applied
using a 6-mm diameter ofsphere on the occlusal surface.

The stress distribution pattern was affected by thetype of restoration.A tooth restored
with resin composite showed a high stress concentration.Stress concentration of a tooth
restored with a glass fiber post was similar to a tooth restored with a quartz fiber post and
lower than that of a tooth restored with a carbon fiber post. Stress concentration of teeth
restored with circular fiber posts waslower than that ofthose restored with oval fiber
posts.Stress concentration of teeth restored with 2-fiber posts waslower than that ofthose
restored with 1-fiber post.In conclusion restoration of C-shaped root canal teeth with two glass
fiber posts or two quartz fiber posts showed low stress concentrations which could reduce

the risk of tooth fracture.
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Ex (GPa) 118 37 48.2
Ey (GPa) 7.20 9.5 8.2
Ez (GPa) 7.20 9.5 8.2
Vxy 0.27 0.27 0.32
Vxz 0.34 0.34 04
Vyz 0.27 0.27 0.32
Gxy (GPa) 2.80 3.10 3.0
Gxz (GPa) 2.70 3.50 1.3

Gyz (GPa) 2.80 3.10 3.0
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Normal Composite
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