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INTRODUCTORY STATEMENT

This following sections outline demonstration calculations for the Spacelink prototype truss frame
that was tested under four point loading arrangement. The calculations consider the frame
behaviour under ultimate and service limit conditions. The calculations are broadly undertaken in
accordance to the requirements of EUROCOMP Design code ad closely follows the design procedure
outlined in Fibreline Composite Design Manual.

Sample proof calculations for the proposed series of truss configuration are also outlined. In this

section, the calculation assumes that serviceability limit state criteria would govern the performance
of the frames.

In the calculation of deflections, the Euler—Bernoulli beam equations are used. However, the
contributions are shear and axial distortions are taken into account. This is done by including the
reduced modulus of elasticity in the closed form equations. For a simply supported truss frames,
three load cases are considered: uniformly distributed load (UDL), central point load (CPL) and point
loads at third points.
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Table 1: Material properties taken from EUROCOMP Design Code and Handbook

Conform to the minimum values for grade E17 in the European Standard EN 13706-3:2002
60 x 60 x 4.5 mm square profiles

Property Units Longitudinal Transverse
2
Tensile Strength N/mm 207 48
Tensile Modulus kN/mm? 17.2 (30) 5.5 (14)
Compressive Strength N/mm? 207 (200.7%) 103
Compressive Modulus kN/mm? 17.2 6.9
Shear Strength (in-plane) N/mm? 31 -
Shear Modulus (in-plane) kN/mm? 2.9 (4.5) )
Flexural Strength N/mm? 207 69
Flexural modulus kN/mm?> 13.8 5.5
Poisson’s Ratio 0.33 (0.33) 0.11

Note: Values in brackets were obtained through resin burn-off tests and micromechanical modelling using the 60 x 60 x 4.5 mm square profile.
Value marked with # was determined by the first author via axial compression tests on lengths for failure by flexural buckling.
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Table 2: Material properties taken from EUROCOMP Design Code and Handbook

Conform to the minimum values for grade E23 in the European Standard EN 13706-3:2002
76 x 76 x 6.35 mm and 102 x 102 x 6.35 square profiles

Property Units Longitudinal Transverse
2

Tensile Strength N/mm 410 44
Tensile Modulus kN/mm? 27 3.5
Compressive Strength N/mm? 270 -
Compressive Modulus kN/mm? 24 4.5
Shear Strength (in-plane) N/mm? 15 -
Shear Modulus (in-plane) kN/mm? 4.2 2
Flexural Strength N/mm? 400 115
Flexural modulus kN/mm? 14 8

Poisson’s Ratio 0.2 0.1
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Sticky Note
Using simple Euler buckling for a pin-pin strut, again with the safety factor. Not clear why a length of 1800 mm has been used.

Simon
Sticky Note
Finds compressive failure load by considering compressive crush load and compressive buckling load as two effects acting in parallel - see old year 2 buckling notes.
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Eurocomp design code 65

The deformation of a member shall be such that it does not adversely
affect its proper function or appearance.

The sum of all relevant deformations due to short and long term loading
actions shall not exceed the maximum allowable deformation.

Deformations should not exceed those which can be accommodated by
other connected elements such as partitions, glazing, cladding, services
or finishes. In some cases limitation may be required to ensure the proper
functioning of machinery or apparatus supported by the structure or to
avoid ponding on flat roofs. Vibration may also require limitation as it
can cause discomfort or alarm to users of a building and, in extreme
cases, structural damage.

Appropriate limiting values of deflection taking into account the nature
of the structure, finishes, partitions and fixings, and the function of the
structure shall be agreed with the client or taken from Table 4.2.

The conventional engineering equations for bending of isotropic,
homogeneous beams may be used for composite materials. For simple
beams they take the form:

Deflection (bending) = k,F,L%/(EL)

where:

(4.12)

El=appropriate flexural rigidity of the full section
F,=total vertical load on the beam
k,=a factor depending on the type of loading and the end conditions. A set of factors is

given in Table 4.3.

Table 4.2 Recommended limiting values for

deflection.
Typical conditions Limits (see Figure

‘ 4.1)
8maX 62

Walkways for occasional non-public access L/150  L/175
General non-specific applications LTS L/200
General public access flooring L/250  L/300
Floors and roofs supporting plaster or other brittle finish or non-flexible 250 - Lish0
partitions

Floors supporting columns (unless the deflection has been included in the ~ L/400  L1/500

global analysis for the ultimate limit state)
Where 8,,,x can impair the appearance of the structure (L/250 -

Table 4.3 Selected values for k ;and k ».

End conditions Loading type K, k;
Cantilever Point load at end 13 1
Cantilever Uniformly distributed 1/8  1/2
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