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2. SECONDARY SPECTRA FOR THE DETERMINATION OF THE OUT-OF-PLANE DEMAND ON URM-WALLS

The work for this sub-module aims at the formulation of secondary spectra which can be used for the 

out-of-plane assessment of unreinforced masonry walls when the assessment is not directly captured 

in a seismic assessment model of an existing building. The formulation which is currently included in 

Annex H showed large discrepancies with the full-scale house experiments (see commentary EU-Centre 

[7]). Therefore, an adjustment of the formulation is desired. 

It is suggested to change the methodology in the NPR. A tiered approach for the secondary spectra is 

therefore suggested, as follows: 

- Tier 1: code spectrum

- Tier 2: building specific secondary spectrum method

For tier 1, different secondary spectra from existing Standards (or Building Codes) will be discussed 

and compared to each other and to existing studies and literature [10], [11]. The existing methods will 

then be compared to the EU-Centre full-scale experiments. Based on these comparisons a proper 

existing secondary spectrum from an existing Standard will be selected for the tier 1 (code spectrum) 

method. This spectrum will be included in the “wijzigingsbladen” as tier 1 and therefore be ready at the 

end of march 2020. The activities for this phase are the tasks 1 to 3 from the list below. The deliverable 

will be a proposal of a secondary spectrum from existing Standards with a background document at the 

end of march. 

The research and methodology of [10] and [11] to determine building specific spectra is used for the 

definition in tier 2. To refine this methodology, the study in [10] will be extended to investigate the 

impact of different spectra (groundspectrum and floorspectrum, or different floorspectra). This will be 

done in tasks 4 to 6 from the list below. It is meant to publish the tier 2 (building specific spectrum 

method) in de the final NPR 2020 and not in the “wijzigingsbladen” and will be ready at the end of June 

2020. The deliverable will be proposal how to define a building specific secondary spectra, a background 

document and a calculation example. 

The work of the submodule is divided in the following tasks: 

1. Total budget of TU Delft for 2020, mainly for meeting and reviews (based on draft for Phase 3b

and capacity TU Delft).

2. Development of general method for secondary spectra (code spectrum & building spectrum).

3. Comparison with EUC-tests & theory.

4. MDOF single storey building (incl. OOP wall).

5. MDOF 2-storey building (incl. OOP wall).

6. Comparison of secondary spectra with NLTH-buildings of Arup.
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5. TOTAL EXPECTED WORKING HOURS FOR MODULE 1 OF TG1

The total work planned for Module 1 of the TG1 is given by the sum of the previous sub-modules with 

the time estimated to support NEN for the update of Annex H on the basis of the background documents 

produced in the different sub-modules. 

The total number of expected working hours for Module 1 is therefore: 

This a total of  hours, including review, participating meetings et cetera. 
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