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Annex M (normative)
Structure buckling (SB) - DRD

M.1 DRD identification

M.1.1 Requirement identification and source document

This DRD is called from ECSS-E-ST-32, requirement 4.10m.
M.1.2 Purpose and objective

The structure buckling document (simply referred as SB in this DRD) describes the analyses and the tests performed for buckling verification and reports their results. The SB provides a detailed description of structure buckling modes, indicates if a certain buckling phenomenon is accepted at a specific level of load, describes the methods applied to define the buckling loads, reports the values of buckling loads (determined by analysis or by test), and defines the buckling design allowables to be used in structure verification.

The following DRDs relate to and account for the SB:

· stress and strength analysis (see Annex K);

· mathematical model description and delivery (see Annex I ).

M.2 Expected response

M.2.1 Scope and content

<1> Introduction

a. The SB shall contain a description of the purpose, objective, applicability, content and the reason prompting its preparation
<2> Applicable and reference documents

b. The SB shall list the applicable and reference documents in support to the generation of the document.

<3> Terms and definitions, abbreviated terms and symbols

c. The SB shall include the terms and definitions, abbreviated terms, and symbols used.

<4> Structure identification and description of examined buckling phenomena

<4.1> Unit system

d. The SB shall indicate the consistent unit system of measures used. 

e. The units for mass, force, length, time and temperature shall be explicitly reported.

<4.2> General description

f. The SB shall describe the structure and introduce to the terminology for major structure components. 

g. Reference shall be made to the available set of drawings, including their revision status, to explain the actual status of the design and to clearly define the structure to be analyzed.

<4.3> Coordinate systems

h. The SB shall describe the coordinate system(s) used for the structural design.

<5> Buckling modes and load allowables

<5.1> General

i. The SB shall include the explanation of the physics of each phenomenon and the applied approach (analytical or experimental) of the buckling phenomena of interest.

j. Categorization of buckling phenomena should be used to better understand the matter and applied methods: i.e. to distinguish between beam, flat panel and curved panel buckling, or between local and global buckling, or statically and dynamically instable structures. 

k. A list of all the examined buckling phenomena shall be included and used as an structure for the rest of the report.  

l. A general introduction to applied methods shall be included, with explicit reference to methodology limits, to the state of the art and to any recommendation for proper use of resulting data.

m. The details of the examined buckling phenomena shall be provided, by reporting buckling modes and loads for each interested structure item. 

n. Each structure item shall be identified in the report by a structure part or component identifier, previously described, and covered independently.

o. The description of each structure item shall include the information specified in <5.2> below.  

<5.2> Buckling of each structure item

p. To document buckling phenomena examined for each structure item, the following information shall be summarized:

1. load definition;

2. boundary conditions definition;

3. methods used to study buckling: analysis, experiment;

4. buckling mode description;

5. value of the design buckling load (to be applied in structure verification);

6. reference to source and applicable documents.

q. A justification of the adequacy of applied buckling analysis methods shall be provided. 

r. If a mathematical model is used to perform buckling analysis, the related MMDD shall be referenced.

s. For imperfection sensitive structures (e.g. shells), the approach applied to define the buckling loads (e.g. the knockdown factor method) shall be reported.

t. It shall be clearly indicated if any load stabilizing effect arise and it shall be documented that no FOS were applied to a potential stabilizing load.

<6> Conclusion

u. This SB shall include recommendations to correctly use the data included in SB document.

v. This SB shall include limitations of the performed work.

w. This SB shall include suggestions for future work and additional investigations. 
M.2.2 Special remarks

None. 
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