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	Minutes of the Earthquake meeting held on 28th Jan 2013


	Place
	MPP Munich

	Authors
	Victor Diez


	Chairpersons
	John Carr 


	Participants

	Function
	Name 
	Institution

	Project Manager
	Carr, John
	CPPM, Marseille

	LST System Engineer
	Barceló, Miquel
	IFAE, Barcelona

	CTA System Engineer
	Diez Blanco, Victor
	MPIK, Heidelberg

	SST System Engineer
	Blake, Simon
	Univ. Leeds

	CTA RAMS Manager
	Idzkowski, Bartosz
	Jagiellonian University

	SST1M Engineer
	Ziolkowski, Pawel
	IFJ PAN, Krakow

	LST Engineer
	Wetteskind, Holger
	MPP, Munich

	Analysis Team
	Koch, Franz
	ESO, Munich

	MST Engineer
	Platzer, Roland
	DESY, Hamburg


	Presentations are available on INDICO at:                                                                                     
https://www.cta-observatory.org/indico/conferenceDisplay.py?confId=359



	Agenda
	1. Introduction to CTA sites and Telescopes (by John Carr)
2. MST structure calculations (by Roland Platzer)
3. Earthquake guidelines for CTA (by Simon Blake)
4. Discussion and feedback
5. Next steps


	Next Meeting
	Target day: in one month from 28th Jan 2013


	Item
	Action 
	Date

	1. Introduction to CTA sites and Telescopes (by John Carr)

JC presented an introductory talk showing the types of telescopes being built in CTA and a few seismic maps of the southern candidate sites.
JC also presented the objectives for the meeting:

-Understand how to ensure that telescopes will survive earthquakes

-Understand how to find the seismic parameters for the southern candidate sites

-Understand how to calculate relative cost of building on different sites

	
	

	2. MST structure calculations (by Roland Platzer)
RP presented the calculations done for the MST structure. (See Indico for details)
The following list contains the most relevant comments about the MST calculations:

2.1. No foundations are included in the MST model: FK said this is fine for an initial analysis, actually at ESO they normally use infinite foundations to identify forces at the interfaces. Then this is used to determine the right dimensions of foundations, which finally should be included in the model.
2.2. Damping factor used for MST is 1%: FK said this damping factor is correct and a little conservative; they used 10% for VLT and 2% for ELT.
2.3. FK recommended including interface forces in the model. The derived velocities and accelerations at the interface points should be applied to the subsystem model (e.g. camera) (this is called ‘floor response spectrum”).

2.4. Response spectrum method: FK recommended using CQC (Complete Quadratic Combination) which is the one that EuroCode 8 also recommends.

2.5. With regards to the preloaded rods and how this will affect the other beams, FK suggested that a safety factor between 6-8 should be used in the linear buckling analysis.
2.6. FK informed that ESO has contacted for Hazard Seismic Analysis the following companies: ARUP (England) and ASDEA (Italy). The final reports consisted of PGA values and the response spectra. The studies took between 3-4 months.

2.7. RP took as a reference earthquake the one taking place in California on 17.01.94, with a PGA of 0.47g. RP said it will take about 3 months to repeat the study using another reference earthquake. SB will ask ASTRI what seismic data they are using to build the prototype in Sicily.
	SB
	04.02.13

	3. Earthquake guidelines for CTA (by Simon Blake)

SB presented a document dated on 01/11/2011, Rev 1.0. (See Indico for details)
The following list contains the most relevant comments about the proposed earthquake guidelines for CTA:

3.1. FK suggested that the three acceleration directions should be taken into account in the model.

3.2. JC informed that CTA has a preliminary agreement with ESO to exchange seismic data. JK was not aware of that and he said he will try to provide CTA with the data.

3.3.  Non-linear analysis: SB proposed a 4% mass criterion (see document in Indico for details). FK pointed out that this should not be the only criterion and mentioned as an example the ratio of eigenfrequencies as another important one.

3.4. FK informed that the ELT has a seismic dumping system for both vertical and horizontal directions. However, due to the number of telescope this could be cost prohibitive for CTA.
3.5. FK suggested that the gaps between elements (e.g. mirrors) should be monitored.

	
	

	4. Discussion and feedback
After the talks, a general discussion about the earthquake guidelines for CTA took place.
The following list contains the most relevant topics:

4.1. Usefulness of earthquake guidelines for CTA: All the telescope groups attending the meeting agreed that having a document containing earthquake guidelines will be useful for CTA.
4.2. HW informed that the LST group is using the same software as MST, namely RSTAB.

4.3. PZ informed that SST1M has not started yet with the earthquake calculations and that they will start immediately.

4.4. RP will provide CPM with a cost estimation for the foundations depending on the soil type.
4.5. FK agreed that the best way to proceed should be the following: first, perform a quasi-static analysis including the three acceleration directions (first separately, then simultaneously). This will give us rough numbers to identify early problems of the structure. Secondly, apply the response spectrum method. It is not defined yet which earthquake reference should be used. Amplification and safety factors to be used according to Eurocode8. SB will generate a short document explaining all this.

4.6. FK suggested not considering combined wind-earthquakes scenarios as the probability of simultaneous occurrence (maximum winds and earthquakes requirements) is very low.

4.7. FK informed that ESO uses reduced earthquake requirements for temporary situations (e.g construction phase).

4.8. FK will provide JC with references of some consulting companies.
4.9. FK raised up the issue of fatigue. FK suggested performing a stress analysis for the MST yoke and head. FK said EuroCode 8 contains simplified method to determine the number of cycles to evaluate fatigue.

4.10. SB proposed to install a monitoring system in the telescope structure to identify early fatigue cracks. FK thinks this is a good idea but special care should be taken to identify the critical points to be monitored as some local events could happen in a non-monitored area.

	PZ

RP

SB
	Asap

Asap

01.02.13

	5.  Next steps
JC will circulate a doodle to have another earthquake meeting in approximately one month time to evaluate progress. FK was invited, too.
	JC
	asap
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