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Figures Referenced in Main Body of Report 
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Figure 1.  TVA power transformer bushing tested on the USACERL TESS. 
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Figure 2.  Horizontal and vertical response spectra, high seismic performance level, IEEE 693. 
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Figure 3a.  Generated narrow-band random signal, Ran1. 
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Figure 3b.  Generated narrow-band random signal, Ran2. 
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Figure 3c.  Generated narrow-band random signal, Ran3. 
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Figure 3d.  Generated narrow-band random signal, Ran4. 
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Figure 3e. Generated narrow-band random signal, Ran5. 
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Figure 3f. Generated narrow-band random signal, Ran6. 
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Figure 3g. Generated narrow-band random signal, Ran7. 
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Figure 3h. Generated narrow-band random signal, Ran8. 
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Figure 3i. Generated narrow-band random signal, Ran9. 
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Figure 3j. Generated narrow-band random signal, Ran10. 
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Figure 4.  IEEE 693 high seismic performance response spectra and unscaled response spectra. 
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Scaling Relationships for Narrow-Band Random Tests 
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Figure 5.  Scaling used for both horizontal (lateral and longitudinal) and vertical records. 
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Figure 6a.  IEEE 693 high seismic performance response spectra and scaled response spectra. 
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Figure 6b.  IEEE 693 spectra and selected scaled response spectra. 
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Figure 7a.  Lateral narrow-band random scaled signal, Ran 8. 
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Figure 7b. Longitudinal narrow-band random scaled signal, Ran3. 
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Figure 7c. Vertical narrow-band random scaled signal, Ran9. 
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Figure 8a.  Achieved lateral acceleration with input motions at 29% of Figure 7a. 
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Figure 8b. Achieved longitudinal acceleration with input motions at 29% of Figure 7b. 
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Figure 8c. Achieved vertical acceleration with input motions at 29% of Figure 7c. 

 



38 USACERL TR 97/57 

 



USACERL TR-97/57 39 

 

 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

0.1 1 10 100
Frequency ( her tz)

S
pe

ct
ra

l A
cc

el
er

at
io

n
 (

g)

Horizontal RRS, 2% Damping V ertical RRS, 2% D amping   Lateral   Longitudinal   V ertical
 

Figure 9.  Test response spectra from 29% Figure 7 motions and 29% IEEE 693 spectra. 
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Figure 10a. Achieved lateral acceleration, 50% of Figure 7a (Frag10). 
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Figure 10b. Achieved longitudinal acceleration, 50% of Figure 7b with 1.2hz HP Filter. 
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Figure 10c. Achieved vertical acceleration, 50% of Figure 7c. 
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Figure 11a.  Scale with Notch 2. 
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Figure 11b.  Lateral achieved acceleration with Notch 2 and 100% of Figure 7a (Frag17). 
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Figure 11c.  Longitudinal achieved acceleration with Notch 2 and 100% of Figure 7b (Frag17). 
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Figure 11d.  Vertical achieved acceleration with Notch 2 and 100% of Figure 7c (Frag17). 

 

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

0.1 1 10 100
Frequen cy ( her tz)

S
pe

ct
ra

l A
cc

el
er

at
io

n
 (

g)

Horiz RRS, 2% Damp Vert RRS, 2% Damp   Lateral   Long   Vertical
 

Figure 11e.  IEEE 693 spectra and TSR for 100% of Figure 7 motions with Notch 2 (Frag17). 
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Figure 12a.  Scale and Notch 1. 
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Figure 12b.  Scale and Notch 2. 
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Figure 12c.  Scale and Notch 3. 
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Figure 13a.  Maximum TRS through Frag23, 220% of Figure 7. 
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Figure 13b.  Maximum TRS through Frag23 and failure data. 
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Figure 13c.  Maximum TRS without notches. 
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Figure 14a.  IEEE 693 (at 50% PL) and site-specific spectra, TRS, and leak failures. 
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Figure 14b.  Failure data from CEFAPP, IEEE 693, and site-specific tests. 
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Figure 15.  Acceleration power spectral density plots, longitudinal for 160% of Figure 7. 
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Figure 16.  Fragility data with site-specific and IEEE 693 design response spectrum. 

 


















