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Study on the Prestressed Control for Glulam Continuous Beams Using SAP2000
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(College of Civil Engineering, Northeast Forestry University, Harbin 150040, Heilongjiang, China)

Abstract: In order to take full advantage of the compressive strength of glulam, prestress is often applied
on the beam. However, due to the influence of the arch amplitude and other reasons, the range of prestress
can't be overly large, which will limit the full strength of the glulam and prestressed steel. For this reason,
this study investigated the method of prestressed control of the glulam continuous beam. The finite
element analysis model was generated using the SAP2000 program. The computer model was compared
with the experimental results to verify the feasibility of the method. The load-deflection relation curve,
the stress cloud diagram of beam section, the ultimate bearing capacity, and the reasonable control range
of 8 beams with different control amplitudes were analyzed. The results show that when the control range
is at 18%~48% of the ultimate load, the ultimate load increases by 3.65%~58.1%. At the same time, the
bearing capacity of the glulam continuous beam increases linearly. When the range of control was over
54%, due to the change of failure mode, the bearing capacity of the beams began to decline. Finally, the
reasonable control range of the prestressed glulam continuous beam is approximately 24%~42% of the
ultimate load.
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Fig.2 Schematic diagram of the prestressed glulam continuous beam
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Fig.5 Unregulated group load-deflection curve
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Fig.6 Glulam stress-strain curve
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Tab.1 Glulam parameters

E/ E,/ E,/ G,/ G,/ G,/
MPa MPa MPa MPa MPa MPa

8301 3555 642 54322 44049 49449 0309 0.265 0.337
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Fig.7 Load-deflection curve
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