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Response for Varied Frequency at Unif(;fn Input Displacement
Displacements and Forces

Fintira 4.1 V/ihratinn Rehaviniir of 2 Simple Sorina-Mass System



pdam-pooudsaq

Amplification Factoc C

0 fe 2
[« T

/4

1213

H

1o

&

7 4 5

Amp/z{;caftan C = ---- = %—

“ (/’fa‘)r)%'- (28-8)

o Applied Frequency
W Resonant Freguency

RESPONSE: AMPLIFICATION

3
I\OO“/ /dampm

A =002 q= 16.67

54 dam png
Bsoos C,= 100

8.3

'-=-u e A

i w

Frequency of Excltation %

Daenmneca Amnlitbiida far a \filratinn Quctam

wsmnoog Areyaudorg

s103083y ANV Jo udiseq



pdmpoosdssq

X, = tip motion

o

e m |

——— - — e — o ——

/o fl&r

root motion = x|

root acceleration = 2,

a) Tip_Deflection for Uniformiy
~ Distributed Load

Figure 4-3

§, = tip deflection = w,LY/8EI

¢t distributed load

W) 8 ma,

(a,, is resonant)

Xqy = tip motion

]

-1

N e -

J

= A
g
g
&
5
B

root motion = x;

5, =tip deflection = w,LY8EI

(2, is non-resonant
anda, = ;)

root acceleration = a;

b) Tip Deflection for Whole-Body
(Non-Resomant) Motion

Response of a Vibrating Cantilever Beam

Xq3 = tip motion

8, = tip deflection = k,, x w,LY8EI

actual varying
distributed load:
at tip, load is max.!
'W,S ma, , 3, g 8y
at root, load is min.:
W= My
(a, is resonant)

!

root motion = x,
root acceleration = &;

¢) Tip Deflection for Actual Varving
Distributed Ioad
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conservative assumed
output displacement = C x,

Actoal response
displacement = C' x
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X, = 3
. -
L] :
X", = Non-resonant response R - §
= X ML ‘————“1 q
} "1 g
‘ 3 = Bigger bend due to uniform l b§
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Figure 4-5  Displacement and Deflection on a Vibration Cantilever Beam
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Figure 4-6 Time-History of Typical Complex Vibration
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Figure 4-7 Output Recording of a Frequency-Spectrum Analyser
using filter bandwidth = 1/3 octave
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A cos 10wt . A cos Swt

() Addition of two signals with the same amplitude but different frequencies

- i it i >, where the
(i) Three recordings showing the addition of high frequency waves to a low frequency wave,
amplitude of the second wave is much smaller than, 1/4 as big as, and equal 1o that of the first wave. The
first wave is aiso shown in each case, for reference. )

Figure 4-8  Addition of Two Vibrations of Different l-;requencies
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(b) Acceleration response spectra for recorded and synthesized earthquakes

'Figure4-9  Design Response Spectra for Recorded Earthquakes
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System response curve = product of sub-system response curves

N

{vii) netresponseofaldsub-systemtothegroundn'nhonmoutspectum
_I . = (3rd ampl. curve) x nput to 3rd sub-system)

= {3rd ampl. curve) x {response of 2nd sub-system)

= (3rd ampl. curve) x (2nd amp, curve) x (1st ampl. curve) x (input)
Ca=x/x, /ﬂ'm\
T ——

"-—-____|
4__--""/

(vi) amplification curve for third sub-system

AN lf/)\
. \
I ]
|
1
(v) net response of 2nd sub-system to the ground motion input spectmm
. = (2nd ampl. curve) x (input o 2nd sub-system)
_{ * = (2nd ampl. curve) x (response of lowest sub-system)
= (2nd ampl. curve) x (1st ampl. curve) x (input)
3 2= %%
X d
@% (iv) amplification curve for second sub-system

ML

Tlx' (iii} response of tst sub-system to the ground metion input spectrum

= (1st ampl. curve) x (ground motion input spectrum)

o= ] PN

(i) amplification curve for first (kmmt) sub-system

=t IASN NN

(i} ground motion 1npﬁt spectrum
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— Representation of a Complex Structure
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Figure 412  Structure Schematic of Present CANDU 6 Reactor Assembly
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Figure 4-13  Dimensions of Present CANDU 8 Reactor Assembly
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Figure 4-14  Seismic Schematic of Present Reactor Assembly
- Basic Response Modes and Frequencies
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Figure 4-15  Seismic Schematic of Present Reactor Assembly
- End Shield Response Mode and Frequency
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Figure 4-16  Seismic Schematic of Present Reactor Assembly
' - Fuel Channel Response Mode and Frequency

Desprocfwpd




Proprietary Document Design of CANDU Reactors
P 7
! 'T T' !
L] | |
i ! ! i :
! : ! Calandria Shell
4y AN
Calandrio Shel S R e S /—
Annular Plate &7 W 3 Vault End Wall
S :_ / Sub—shell &
: / End Shield Shell
Embedment Ring 7 .
' 3 End Shield
............. T
indrical —, . [ X Colandria Tubes
Support Shell R, | | 1 | & Lattice Tubes
N0 | | 1 | SRS
_] ! - [ﬁ Positioner Stud
.':'-:{.T'il | _| I"_. o i
m — [l
et TR R I_ l .............
ya
//l { [ |
____________ } T | a0 ?ttultl:.hed
............ uzlling
....... l l I— I....... Machine
Pressure Tube — ey =000 el
S L End Fitting
Support Shell i e .- e
Bolted To RIS IR
Embedment TR e e 2N
Both Sides NS 2z
N DO I 1
212" 48"
] — -':J_,
308"
e — a—

Figure 4-17  Structure Schematic of Modified Reactor Assembly
- Axial Support by Bolts at Both Ends
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Figure 4-19  Structure Schematic of Straight-shell Reactor Assembly
- Axially Rigid Joint Direct to Vault at Both Ends
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Figure 4-20  Seismic Schematic of Straight-shell Reactor Assembly
- Basic Response Modes and Frequencies
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(b) Behaviour when response amplitude becomes bioger than gap
- beam has 3-point support, coupling it to downstream sub-system

(a) Behaviour when response amplitude is less than gap
- beam is simply supported and decoupled from downstream sub-system

Figure 4-23 Vibration Behaviour of a System with a Gap

Simply supported beam with a large gap at mid-span at connectien to the downstream sub-system
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