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Adhesively bonded composite beams are becoming increasingly popular in civil N wY B, B O o an T N T T
engineering. However, there is still limited support for the design of such beams in 3 i
terms of standardization, code regulations, and design guidelines. In particular, 1] -
determining deflections as well as the distribution of stress and strain often sT] e
requires the use of sophisticated FEM software. The aim of this work is to develop a 7: M tsnshe stress n e
simple yet sufficiently precise tool for structural engineers. This research employs B
the author’s analytical model of composite elastic beams to derive closed-form :3:
design formulas for extreme deformations and stresses. These theoretical P ) ) v o
predictions are compared with more accurate 3D FEM models, as well as with Zi:
experimental data from 36 different test types (13 TCC beam types) performed on a i k-
total of 60 composite beams. ::: —
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Similarity numbers for adhesively bonded composite beams with the recorded experimental results [3]. the mid-span cross-section compared to the FEA
d,+d, G,L%b GL'b  _ G,L'b(d,+dy0) results [3].
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FIG 3. Comparison of FEA and theoretical ~ FIG 4. Distribution of shear stress aong the bondline —

S NIFORBIEHEISTRIBUTEDLOAD predictions of maximal shear stress in  comparison of the results of the FEA and predictions of
the bondline and shear stress in the  the theoretical model [3].

Mid-span deflection: supported cross-section [3].
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Mid-span stress distribution in the top beam: A «Relative error of deflection estimate compared
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less than ca. 30%.
Mid-span stress distribution in the bottom beam:
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= Relative error of normal stress estimate compared to the

26 FEA results in the most of cases in less than ca. 30%
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« Design formulas significantly underestimate the extremal
Maximal shear stress in the adhesive layer in the supported cross-section: shear stress in the bondline. Transverse shear stress
A +1) — 2 —1) i distribution and influence of concentrated loads should be
Ale" + - = .

T = 20G,L % FIG5. investigated (cf. FIG 5. [3]).
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