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In a case of the QD0 cantilever support from BDS tunnel



ILD Support tube (TDR)

1000kg
4000kg

t30x650x650

t30x570x570
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inner rectangular pipe: t30 x 570 x 570 x 4338L (mm) 

outer rectangular pipe:  t30 x 650 x 650 x 5485L (mm)
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QD0	cantilever	support	from	BDS	tunnel

Analyzing the vibration response with these two shapes
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Analysis model
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outer：3.5mm inner：1.9mm

outer：9.2Hz inner：20Hz

Static (A) and Modal (B) analysis : 3.8m cantilever
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Fujisawa	(a	representative	of	Kitakami)

damping	ratio		ζ	=	0.5%

4nm>5Hz,	Outer	
2nm>5Hz,	Inner	
➔ O.K.

ζ	=	0.5%

CMS

15nm>5Hz,	Outer	
	8nm>5Hz,	Inner	
➔ O.K.

Dynamic analysis at Kitakami and CMS sites: 3.8m cantilever
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outer：9.2mm inner：5.0mm

outer：5.7Hz inner：10Hz

Static (A) and Modal (B) analysis : 5.9m cantilever
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Fujisawa

3.7nm>5Hz,	Outer	
2.6nm>5Hz,	Inner	
➔ O.K.

ζ	=	0.5%

CMS

18nm>5Hz,	Outer	
21nm>5Hz,	Inner	
➔ O.K.

Dynamic analysis at Kitakami and CMS sites: 5.9m cantilever

damping	ratio		ζ	=	0.5%



Summary of calculations

　　　　　　　                     3.8m cantilever　　　  5.9m  cantilever	
Sag at the tip    (outer)　　　            3.5mm　　　　  9.2mm	
　　　                (inner)　　　             1.9mm　　　      5.0mm	

First natural frequency  (outer)　　　9.2Hz　　　　   5.7Hz	
				　　　                           (inner)　　    	20Hz　																	10Hz	

	Displacement response at > 5Hz	
						Fujisawa/Kitakami		site			(Outer)																4nm																					3.7nm		➔ O.K.	
																																																				(Inner)																	2nm																					2.6nm		➔ O.K.	
							CMS/CERN	site																		(Outer)														15nm																					18nm		➔ O.K.	
																																																					(Inner)																8nm																						21nm		➔ O.K.	

, where the damping ratio is assumed to be ζ = 0.5%	in	this	ANSYS	analysis
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