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Abstract

This paper presents the stress analysis of the dome roof

building, Satangmongkolsuk, in an occasion of the 50th

anniversary of the Faculty of Engineering. The building has
awarded as the conservation building for art architecture of the
Year in 2559 by HRH Princess Chakri Sirindhorn, under the
Association of Siamese Architects under Royal Patronage. The
analysis of axial forces, shear forces and the bending moment
and the deformation of the dome roof with square concrete base
and space frame structure are demonstrated. The simulation is
carried on by Finite Element method , namely COMSOL
multiphysics, with plate element for roof and beam element for
steel pipe under the static and linear elastic model.

Results from the analysis showed that the load from self —
weight of dome roof

173,830 N

is distributed through the steel pipes. The
weight of covering

in tension of 17,873 N and

roof area 10 X 10 square
meters  is axially distributed

compression of -173,830 N. The shear force and bending

moment are small. Prominent influence are axial forces,
compression.

The case study has raised the deformation of the building of
the Department of Mining Engineering. The building separated
from the main building has roof area of 40 x 40 square meters.
The vertical deformation of the roof is ranged from -0.0028 to -
0.0036 m. The maximum different deformation is 0.0008 m from
the edge of the roof and the center. Moreover, the vertical
deformation of the space frame structure has ranged from -
0.000325 to -0.0038 m. In the same behavior, the main dome
roof building with area 150 x 150 square meters has the same
axial force, shear force, bending moment and deformation.
Key words: Satang Mongkolsuk building / concrete dome

roof / space frame structure / Finite element method / COMSOL
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