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Appendix I11: Plots of Generated Time Histories of Ground Motions
Conforming to the Three Spectral Shapes

This appendix presents plots of the generated time histories of earthquake records for ground motions to
be input in the coupled response models of dry cask systems. A total of 180 plots are included as an
attachment to this appendix to document the three sets of motions generated with target shaking matched
to the three spectral shape procedures, including the NUREG/CR-0098, the Regulatory Guide 1.60 and
the NUREG/CR-6728 (central and eastern United States) spectra procedures. Each of the spectrum
motion sets has been documented by sixty figures. Figures 1 through 60 provide plots for the
NUREG/CR-0098 spectral shape motions. Figures 61 through 120 provide plots for the Regulatory
Guide 1.60 spectral shape motions. Figures 121 through 180 provide plots for the NUREG/CR-6728
(central and eastern United States) spectral shape motions. In each figure, time histories of acceleration,
velocity and displacement are shown on the upper part of the plot. The lower part of the plot presents its
corresponding 5-percent damped pseudo acceleration response spectrum along with cross comparison to
its target ground surface reference response spectrum.

For each of the three spectral shapes, fifteen figures are included for each component motion developed
for each spectral shape for the original ground surface reference motions which would be spectrum-
compatible to each of the three target spectrum. In each of these fifteen figures documenting the
benchmark ground surface time histories, acceleration spectra at 5, 10 and 15% damping are also plotted
and can be compared to the respective 5% damped smooth spectral shape. The additional forty-five
figures were included for each component of deconvoluted motion for the three profiles: (i) stiff soil, (ii)
soft soil and (iii) upper bound rock conditions. In each figure presenting the deconvoluted “‘within’
motions, the ‘within” motion has been overlaid on top of the corresponding ground-surface reference
spectrum-compatible motions for cross comparison to the ‘within” motions.
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Figure IlI-3: Set—1 Vert. Comp. Motion Conforming to NUREG/CR—-0098 Spectral Shape
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Figure IlI-5: Deconvolved Within vs. Surface Motion for Stiff Soil
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Figure IlI-6: Deconvolved Within vs. Surface Motion for Stiff Soil
Set—1 Vert. Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure III-7: Deconvolved Within vs. Surface Motion for Soft Soil
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Figure III-9: Deconvolved Within vs. Surface Motion for Soft Soil
Set—1 Vert. Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure IlI-10: Deconvolved Within vs. Surface Motion for UB Rock
Set—1 H1 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure IlI-11: Deconvolved Within vs. Surface Motion for UB Rock
Set—1 H2 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure IlI-12: Deconvolved Within vs. Surface Motion for UB Rock
Set—1 Vert. Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure III-13: Set—2 H1 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure Il[-14: Set—2 H2 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure III-15: Set—2 Up Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure II[-17: Deconvoluted Within vs. Surface Motion for Stiff Soil
Set—2 H2 Comp. Motion Conforming to NUREG/CR—0098 Spectral Shape

142

SPECTRAL ACCELERATION (g)




SPECTRAL ACCELERATION (g)

100
MAX. (in) =10.38
,E? MAX. (in) =10.51
\3 0 Aww /\\/\/\//\ P —\
n
a MIN. {in) = -B14
MIN. {in) = -812
—-100
200
S e n
30 P VPOV, W | .,\J\AA“AA I\..k/'/\ JANEEPO . P Sr NN
g \Tad "‘WVW"V’TVV Vvv vw'vv \v4
—
E MIN. (in/g) = ~18.85
Conversion: 1 in = 2.54 cm MIN. {in/s) = -17.09
ET)
ot
MIN. {g) = -3
MN. {g) = -.55
-1.0 T T | | |
0 10 30 40 50 60
TIME (Second)
PERIOD (Second)
o0 5 2 a5 02 0.05 0.02 00
3 T T T 1 ii!ttttl T T T 1 TTTT] 3
57 DAMPEB VE L. TARGET SPECTRUM : :
57 DAMPEB VERT COMP SPEGTR COMP MOTION
57 DAMPED DEC@NVOLUTED W[THIN VER ;COMP FOR S'NFF SO]L;
c
z
=} :
3
&
= :
:
33— 1 ..;..
S
=
&= T T Ranm u-ln:
& g : D\ s
5
et STARTUP FROM 1999 TAIWAN WGK ERT. COM
= EEEE 5”“??@ \7 ?lg

0.1 1.0 10.Q 100.0
FREQUENCY (Hertz)

Figure II[-18: Deconvoluted Within vs. Surface Motion for Stiff Soil
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Figure III-29: Deconv. Within vs. Surface Motion for Stiff Soil
Set—3 H2 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure III-30: Deconv. Within vs. Surface Motion for Stiff Soil
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Figure III-31: Deconv. Within vs. Surface Motion for Soft Soil
Set—3 H1 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure III-32: Deconv. Within vs. Surface Motion for Soft Soil
Set—3 H2 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure III-38: Set—4 H2 Comp Motion Conforming to NUREG/CR—-0098 Spectral Shape
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Figure IlI-40: Deconvolved Within vs. Surface Motion for Stiff Soil
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Set—4 H1 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape

168



SPECTRAL ACCELERATION (g)

100
MAX. Ein; =14.01
~ MAX. (in) =14.84
\CEJ/ 0 A, /\
. AV <
=) MIN. (in) = -9.75
MIN. (in) = -10.09
-100
MAX. (in/s) = 20.91
MAX. (in/s) = 27.76
MIN. (in/s) = -18.38
2.54 cm MIN. (in/s) = -20.58
MAX. (g) = 27
MAX. (g) = .80
‘ ‘rI 'I o "l"VAWMV"Y" MYMVA‘"A
MIN. (g) = -.43
MIN. (g) = -1.00
2(I) 3IO 4I-O 1’)0 60
TIME (SEC)
PERIOD (Second)
10 5 2 1 0.5 02 0.1 0.05 0.02 0.01
3 I [T T TT1TI1 I [T T TT1TI1 I IIIIIII3
"""""""""" * 5% DAMPED : HORIZONTAL TARGET SPECTRUM
H2 COMP. SPECTR. COMP. MOTION @ 5% DAMPING
5% DAMPED DECONVOL. WITHIN HZ2 COMP. FOR SOFT SOIL SITE
Q_| L2
) ™
=
z
S
S
5
2
83 . —a
| 2
<
2
%
o_| | o
Startup from 94 Northridge EQ  Jensen Filtration Minor Comp
2 ol [ I I B A I I B B
0.1 1.0 10.0 100.0

FREQUENCY (Hertz)

Figure IlI-44: Deconvolved Within vs. Surface Motion for Soft Soil
Set—4 H2 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape

169



100
MAX. (in) =8.25
~ MAX. (in) =8.54
8,
)
=) MIN. (in) = -6.02
MIN. (in) = -6.27
-100
200
g MAX. (nye) - 1864
3 0 MAA\ A MAAVM /\ I\/\/\
- VW TN M
o MIN. (in/s) =  -17.24
Conversion: 1 in = 2.54 cm MIN. (in/s) = -20.49
-200
1.0
MAX. (g) = .28
MAX. (g) = .56
M.MP\!I\ b A AA A s
‘ VVWW VW WY
MIN. (g) = -.25
MIN. (g) = -.87
10I 26 3IO 4I-O 1‘30 60
TIME (SEC)
PERIOD (Second)
o0 5 2 0.5 02 0.1 0.05 0.02 0.0l
< I [ [T | I [T T TT1TI1 I T T TT1TT} g
--------------- 5% DAMPED VERTICAL TARGET : SPECTRU
VERT COMP. SPECTR. COMP. MOTION @ 5% DAMPING
5% DAMPED DECONVOL. WITHIN VERT COMP. FOR SOFT SOIL
Q_| L2
™ ™
C C
Z Z
e e
S S
[« [«
s s
83— -3¢
= =
< <
[« [«
= =
Q Q
5] 5]
[ [
n n
S SN ST S S UL O UL 5 SO I S S O T T 0 BN — <
Startup from 94 Northridge EQ jJensen Filtration Vert. Comp
=) =)
pc [ 11 II I I I l I I Y I =
0.1 10.0 100.0

Figure III-

FREQUENCY (Hertz)

45: Deconvolved Within vs. Surface Motion for Soft Soil

Set—4 Vert Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape

170



100
E s MAX. (in) =11.82
o \_ e
@ \\/ |
A )
MIN. (in) = -21.03
-100
200
)
E MAX. (in/s) = 3545
AN — L
2 V
Conversion: 1 in = 2.54 cm MIN. (in/s) = -41.04
-200
1.0 ‘
—_ MAX. (g) = 1.00
= Wl \“‘ “u‘\ "‘U bl b
"0 ,.‘lliw| L
g '“'“1"'\” ‘M‘f” M i ‘H sz
MIN. (g) = -.82
-1.0 T T T T T
0 10 20 30 40 50 60
TIME (SEC)
PERIOD (Second)
o_10 5 2 1 0.5 0.2 0.1 0.05 0.02 0.01
< I T T T TTI I [T T TT1TI1 I [T T TT1TI
"""""""""" 5% DAMPED HORIZONTAL TARGET: SPECTRUM
— H1 COMP. SPECTR. COMP. MOTION @ 5%: DAMPING
o
A’s_ n
N
z
S
S
o
=
o= |
Oo
=N
o=
<
o
N
Q
=R
o
n
a_|
L " Startup from 94 Northridge EQ, Jensen Filtration Major Comp
g """ 1 I IIII I I I l I I B
o1 10.0 100.0

FREQUENCY (Hertz)

Figure IlI-46: Deconvolved Within vs. Surface Motion for UB Rock
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Figure IlI-55: Deconvolved Within vs. Surface Motion for Soft Soil
Set—5 H1 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure IlI-56: Deconvolved Within vs. Surface Motion for Soft Soil
Set—5 H2 Comp. Motion Conforming to NUREG/CR-0098 Spectral Shape
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Figure III-58: Deconvolved Within vs. Surface Motion for UB Rock
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Figure III-59: Deconvolved Within vs. Surface Motion for UB Rock
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