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Structural Performance Evaluation on Stress-Laminated Timber Bridge
Deck Using Finite Element Analysis™'
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ABSTRACT

This paper represented the finite element analysis to estimate structural performance of stress-laminated deck, which
is determined by deflection, stress, and aging characteristics of tensioning. After loading, the deflected shape showed
plate behavior because pre-stressing make frictional force between each member. Compared between initial post-tension
and the results, pre-stressing forces were decreased with deck deflection. This is because deflection occurred in the
deck so that pre-stressing decreased due to load reduction. However, material plasticity was not considered so that ad-

vanced researches should be performed.
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Table 1. KS F 3021 glulam mechanical properties

5839
T e X-XZol gt & Y-YZol gt & =3+
Foxx Ex Fyy E,y Fy F. E
12S-37B 12.0 11,000 8.0 10,000 8.0 10.0 10,000
. 12S-33B 11.0 10,000 7.5 9,000 7.0 8.0 9,000
o 10S-30B 10.0 9,000 7.0 8,000 6.5 7.5 8,000
9S-27B 9.0 8,000 6.0 7,000 6.0 7.0 7,000
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(b)

HpEre] A g2e A 7 Iuka g o8] 10S- Fig, 3. (a) Stress-Laminated Deck Model, (b) Solid
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(a)

(b)

Fig. 4. (a) Behavior of the Laminated Deck, (b) Behavior of the Stress Laminated Deck.
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Fig. 5. Graph for Determining (a) the Transverse Moment, (b) the Transverse Shear Force of Deck (USDA).
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Fig. 6. Finite Element Model.
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Fig. 7. Deflected Shape.
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