
����� ������	
����������������������


���������	
���	�
��
�������
����
��

�����
��������	
��������
�
������


���
�	����
������
������
 ������
 ��!�����

"���
 ����
�����
#�$�
�����
%����
����

%��
������
�����	
������
&����
������
���	����
��''��
����

���	������ �������������
��������
������



����� ������	
����������������������


�
��
	�
��
�
��
 !
��

FLP 2
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FLP 3
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• 1.8m Long RF structure DDS1 (~100 Kg)

• Installed on Hollow Aluminum girder

• Girder is connected to concrete block

• The block is installed on rubber balls (~14Hz 
resonance) to isolate from noisy NLCTA 
floor

• Nominal total flow is 16GPM (~1 liter/s)

• Sensors:  four piezo-accelerometers; 
one piezo-transducer to measure water 
pressure fluctuations (not shown)
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FLP 4
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0.1µm

14 Hz
Resonance of 
concrete block
on rubber balls
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FLP 5
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Water flow OFF

Water flow ON

Integrated spectrum of vibrations, different flow Displacement vs flow above 4 Hz 
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FLP 6
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Only Supply 
opened

Only Return 
opened

All valves 
closed

Pressure fluctuations in 
incoming water
(double path configuration)

Valves opened

Valves closed
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FLP 7
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Spectrum of pressure 
fluctuations in NLCTA 
incoming water

Resonance 
of 1.8m girder
is here

Goal, feasibility
of which we 
investigated
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FLP 8
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FLP 9
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FLP 10

Sensors

Granite table
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Granite Stand

- Accelerometers

- Seismometers
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FLP 11
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With flow

No flow
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FLP 12
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FLP 13
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Sensors

granite 
stand

Girder

Pressure 
transducer



����� ������	
����������������������


�
��
	�
��
�
��
 !
��

FLP 14
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FLP 15

.����
�&��
������:�������
���	��
���*
����$�����&����� 3�&�����
�����

9 )�
	�������
6�����	
K335��
*���� �		
�(�
��
���8�/
9 ��	������� �'
6��������
�����
������	��#��/���

With flow
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FLP 16
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FLP 17
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FLP 18
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Note: This particular case for NLCTA was 
measured with double path configuration of the 
system

NLCTA

Gravity fed
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FLP 19
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Young’s modulus adjusted
to match F to be 52Hz  
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Theoretical value 
match measurements

Predicted amplitude for 
fundamental F=52 Hz

Theory do not quite reproduce 
the measured dependence on the 
flow. More work is required !!!

To appear as LCC-94
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FLP 20
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FLP 21
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FLP 22
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