Rev. 07

STP 3 & 4 Final Safety Analysis Report

Comparison for 5% Damping

0.1

Acceleration (g)

0.01

=3

0.1 1 10 100

Frequency (Hz.)

___ (Red): GMRS in the horizontal direction
...... (Blue): Input Spectrum in the horizontal direction

Figure 3H.6-1 Comparison of GMRS with the Input Spectrum (Horizontal)
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Figure 3H.6-2 Comparison of GMRS with the Input Spectrum (Vertical)
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Figure 3H.6-3 Not Used
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Figure 3H.6-3a Comparison of Spectra at Foundation of UHS Basin (Mean Soil Properties,
E-W Direction)

3H-285 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 07
STP 3 & 4 Final Safety Analysis Report

Comparison for 5% Damping

Acceleration (g)

0.001
0.1 1 10 100

Frequency (Hz)

____(Red): GMRS
...... (Blue): FIRS at 32 ft below ground surface
___(Green): Outcrop spectrum at 32 ft below ground surface resulting from synthetic

time history applied at ground surface
—— (Magenta): RG 1.60 spectrum scaled to 0.10g

Figure 3H.6-3b Comparison of Spectra at Foundation of UHS Basin (Upper Bound Soil
Properties, E-W Direction)
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Figure 3H.6-3¢c Comparison of Spectra at Foundation of UHS Basin (Lower Bound Soil
Properties, E-W Direction)
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Figure 3H.6-4 Not Used
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Figure 3H.6-4a Comparison of Spectra at Foundation of UHS Basin (Mean Soil
Properties, N-S Direction)
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Figure 3H.6-4b Comparison of Spectra at Foundation of UHS Basin (Upper Bound Soil
Properties, N-S Direction)
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Figure 3H.6-4c Comparison of Spectra at Foundation of UHS Basin (Lower Bound Soil
Properties, N-S Direction)
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Figure 3H.6-5 Not Used
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Figure 3H.6-5a Comparison of Spectra at Foundation of UHS Basin (Mean Soil Properties,
Vertical Direction)
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Figure 3H.6-5b Comparison of Spectra at Foundation of UHS Basin (Upper Bound Soil
Properties, Vertical Direction)
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Figure 3H.6-5c Comparison of Spectra at Foundation of UHS Basin (Lower Bound Soil
Properties, Vertical Direction)
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Figure 3H.6-6 Not Used
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Figure 3H.6-6a Comparison of Spectra at Foundation of RSW Piping Tunnel (Mean Soil
Properties, E-W Direction)
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Figure 3H.6-6b Comparison of Spectra at Foundation of RSW Piping Tunnel (Upper
Bound Soil Properties, E-W Direction)
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Figure 3H.6-6¢c Comparison of Spectra at Foundation of RSW Piping Tunnel (Lower
Bound Soil Properties, E-W Direction)
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Figure 3H.6-7 Not Used
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Figure 3H.6-7a Comparison of Spectra at Foundation of RSW Piping Tunnel (Mean Soil
Properties, N-S Direction)
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Figure 3H.6-7b Comparison of Spectra at Foundation of RSW Piping Tunnel (Upper
Bound Soil Properties, N-S Direction)
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Figure 3H.6-7c Comparison of Spectra at Foundation of RSW Piping Tunnel (Lower
Bound Soil Properties, N-S Direction)
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Figure 3H.6-8 Not Used
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Figure 3H.6-8a Comparison of Spectra at Foundation of RSW Piping Tunnel (Mean Soil
Properties, Vertical Direction)
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Figure 3H.6-8b Comparison of Spectra at Foundation of RSW Piping Tunnel (Upper
Bound Soil Properties, Vertical Direction)
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Figure 3H.6-8c Comparison of Spectra at Foundation of RSW Piping Tunnel (Lower
Bound Soil Properties, Vertical Direction)
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Figure 3H.6-9 Not Used
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Figure 3H.6-9a Comparison of Spectra at Foundation of RSW Pump House (Mean Soil
Properties, E-W Direction)
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Figure 3H.6-9b Comparison of Spectra at Foundation of RSW Pump House (Upper Bound
Soil Properties, E-W Direction)
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Figure 3H.6-9¢c Comparison of Spectra at Foundation of RSW Pump House (Lower Bound
Soil Properties, E-W Direction
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Figure 3H.6-10 Not Used
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Figure 3H.6-10a Comparison of Spectra at Foundation of RSW Pump House (Mean Soil
Properties, N-S Direction)
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Figure 3H.6-10b Comparison of Spectra at Foundation of RSW Pump House (Upper
Bound Soil Properties, N-S Direction)
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Figure 3H.6-10c Comparison of Spectra at Foundation of RSW Pump House (Lower
Bound Soil Properties, N-S Direction)
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Figure 3H.6-11 Not Used
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Figure 3H.6-11a Comparison of Spectra at Foundation of RSW Pump House (Mean Soil
Properties, Vertical Direction)
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Figure 3H.6-11b Comparison of Spectra at Foundation of RSW Pump House (Upper
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Figure 3H.6-11c Comparison of Spectra at Foundation of RSW Pump House (Lower
Bound Soil Properties, Vertical Direction)
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Figure 3H.6-11d Comparison of Spectra at Foundation of Emergency Diesel Generator
Fuel Storage Vault — Mean Soil Properties, E-W Direction
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Figure 3H.6-11e Comparison of Spectra at Foundation of Emergency Diesel Generator
Fuel Storage Vault — Upper Bound Soil Properties, E-W Direction

3H-321 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 07

STP 3 & 4 Final Safety Analysis Report

Comparison for 5% Damping

1
B, i
N
TSy, %
0.1 S
o
2
g
s
w
15
53
<
0.01
(Red): GMRS
.......... (Blue): FIRS at 41 ft below ground surface
____ (Green): Outcrop spectrum at 41 ft below ground surface
resulting from synthetic time history applied at ground surface
—_— (Magenta): RG 1.60 spectrum scaled to 0.10g
0.001 ¢ i :

0.1

Frequency (Hz)

10

100

Figure 3H.6-11f Comparison of Spectra at Foundation of Emergency Diesel Generator
Fuel Storage Vault — Lower Bound Soil Properties, E-W Direction
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Figure 3H.6-11g Comparison of Spectra at Foundation of Emergency Diesel Generator
Fuel Storage Vault — Mean Soil Properties, N-S Direction
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Figure 3H.6-11h Comparison of Spectra at Foundation of Emergency Diesel Generator
Fuel Storage Vault — Upper Bound Soil Properties, N-S Direction
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Figure 3H.6-11i Comparison of Spectra at Foundation of Emergency Diesel Generator
Fuel Storage Vault — Lower Bound Soil Properties, N-S Direction
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Figure 3H.6-11j Comparison of Spectra at Foundation of Emergency Diesel Generator
Fuel Storage Vault — Mean Soil Properties, Vertical Direction
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Figure 3H.6-11k Comparison of Spectra at Foundation of Emergency Diesel Generator
Fuel Storage Vault — Upper Bound Soil Properties, Vertical Direction
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Figure 3H.6-11L Comparison of Spectra at Foundation of Emergency Diesel Generator
Fuel Storage Vault — Lower Bound Soil Properties, Vertical Direction
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Figure 3H.6-12 Comparison of Spectrum from Synthetic Time History, Input Spectrum,
130% of Input Spectrum, and GMRS (E-W Direction)

3H-329 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 07
STP 3 & 4 Final Safety Analysis Report

Comparison for 2% Damping

2)

Acceleration (

0.01

0.001

0.1 1 10 100

Frequency (Hz.)

Solid Red - Input Spectrum
Dot Blue - Response Spectrum from Synthetic Time History

Figure 3H.6-12a Comparison of Input Spectrum and Spectrum from Synthetic Time
History, Horizontal (E-W) — 2% Damping
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Figure 3H.6-12b Comparison of Input Spectrum and Spectrum from Synthetic Time
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Figure 3H.6-14b Comparison of Input Spectrum and Spectrum from Synthetic Time
History, Vertical — 3% Damping

3H-341 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 07
STP 3 & 4 Final Safety Analysis Report

Comparison for 4% Damping

0.1

2)

Acceleration (

0.01

0.001

0.1 1 10 100

Frequency (Hz.)

Solid Red - Input Spectrum
Dot Blue - Response Spectrum from Synthetic Time History

Figure 3H.6-14c Comparison of Input Spectrum and Spectrum from Synthetic Time
History, Vertical — 4% Damping

Details and Evaluation Results of Seismic Category 1 Structures 3H-342



Rev. 07
STP 3 & 4 Final Safety Analysis Report

Comparison for 7% Damping

0.1

2)

Acceleration (

U
0.01

0.001

0.1 1 10 100

Frequency (Hz.)

Solid Red - Input Spectrum
........... Dot Blue - Response Spectrum from Synthetic Time History

Figure 3H.6-14d Comparison of Input Spectrum and Spectrum from Synthetic Time
History, Vertical — 7% Damping

3H-343 Details and Evaluation Results of Seismic Category 1 Structures



saunjonays | AioBajes o1wisIas JO S3INS8Y uopen[eAg pue sjie3od

yvE-HE

UHS
COOLING
TOWER
UHS BASIN
RSW PUMPHOUSE
FREE FIELD \
CONTROL
MONTION WSL EL 34 FT\\\ [//MSL EL 34 FT
i ]
v‘ I
| > \
r —ESO=—= ]
k I ]
T 7/ Il i
[ i R
[ A §
3 = < SO = o ]
! / [} |
| / / \
[ r { \
A SOIC 7
/ ) N
\ 7
)
= y 1 ] T
- 1 T
, 1 |
bl HALF SPACE \\\\ 1
MSL EL (-1670 FT
z
V_Vx
A
NORTH
<NORTH_

VIEW-NORTH SOUTH SECTION OF UHS-RSW PUMPHOUSE
SSIMODEL

Figure 3H.6-15 SASSI2000 Model of UHS and RSW Pump House

r®Ed4LS

Jeuy Ajajes jeulq

sIsA

Joday

20 "A3y



Rev. 07

Final Safety Analysis Report

STP 3 & 4

Cooling Tower Enclosure

UHS Basin

RSW Pump House

NEinm

il

[[]]

i

Figure 3H.6-15a SSI Model (structure only)

Details and Evaluation Results of Seismic Category 1 Structures

3H-345



saunjonays | AioBajes o1wisIas JO S3INS8Y uopen[eAg pue sjie3od

9yE-HE

12.50'

11.67'

11.67'

11.67

8.00'

8.00'

275
3.258'
3.50'
3.50'
3.50'
3.50'

’i/

v L
1

I
1

L
1

1

T/Wall

T/Grade

h
|
-
[
-

P Y A A A A

A 71 g 7 7 A
9.33' 9.33' 9.33' 8.00 8.00 8.33 833 833  83% 8.33 833  8.00 8.00 933 9.33' 9.33'

Note: Basin East and West Walls have the same mesh. The mesh is symmetrical about the vertical axis such that the view is the same whether looking at the wall from the inside or outside

of the basin.

Figure 3H.6-15b UHS Basin East and West Wall — SSI Model

r®Ed4LS

Jeuy Ajajes jeulq

sIsA

Joday

20 "A3y



LVE-HE

soainjonays | AioBajes ojwisIag JO S3INsay uonen[eAg pue sje}od

ner

800

800
2
350
350
350
350

TIWall

TlGrade

A S A A A A A A S A A " " " A A A A

1 1 1 1 1 11T 11T 41T 111 1T 11 1T 11 1 11 1 1 1 1 1 1
0% 033 03 05 1030 TEY TEY TEY OTEY TE OTEY OTH OTEY OTHROTEY OTH OTEOTH® OTHOTHYOTHOTHY 7Y OTEYOUE OTH 7Y OTHOTEY ON0E 0 oy 03 oW

Note: Basin North and South Walls have the same mesh. The mesh is symmetrical about the vertical axis such that the view is the same whether looking at the wall from the inside or

outside of the basin.

Figure 3H.6-15c UHS Basin North and South Wall — SSI Model

r®E€dLS

jeuy Ajajes jeulq

sisA

Joday

20 "A3y



saunjonays | AioBajes o1wisIas JO S3INS8y uopenjeAg pue sje3od

8VE-HE

8.00

8.00

275
325

T\VVall

T/Grade

783

783 783 783 783 783 783 783 783 783 783 783 1050 10.50 933 933 933

Note: The view is looking south at the outside face of the RSW pump house north wall.

Figure 3H.6-15d RSW Pump House North Wall — SSI Model

r®Ed4LS

Jeuy Ajojes jeuld

sIsA

Joday

20 "A3y



6vE-HE

soainjonays | AioBajes ojwisIag JO S3INsay uonen[eAg pue sje}od

8.00"

8.00"

275
3.25'

3.50
3.50"
3.50"
3.50"

3.00°

3.00"

4.00'

2.00

4.00

4.00'

4.00'

4.00'

Note: The view above is looking east at the outside face of the RSW pump house west wall. The RSW pump house east wall mesh is the mirror image of the RSW pump house west wall

T/Wall

T/Grade

9.00' 9.00' 9.00 8.00" 8.00' 8.00 8.50 8.50"

mesh with the same dimensions

Figure 3H.6-15e RSW Pump House East and West Wall — SSI Model

10.00

r®E€dLS

Jioday sisAjeuy Ayoges jeurq

20 "A3y



saunjonays | AioBajes o1wisIas JO S3INS8y uopenjeAg pue sje3od

0G€-HE

1000

933

933

933

800"

800"

833

833

833

833

833

833

800"

800

933

933

933

1000

z—>

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1000 933 93 933 108 050 78% 783 78 78y 783 783 783 7& 783 78¥ 783 78y 783 783 78y 783 7 783 783 783 783 78 78Y 763 1050 050 93 933 933 1000

Figure 3H.6-15f UHS Basin Basemat — SSI Model

r®Ed4LS

Jeuy Ajajes jeulq

sIsA

Joday

20 "A3y



Rev. 07
STP 3 & 4 Final Safety Analysis Report

10.00'

7.83

7.83

7.83

7.83

7.8%

783

7.83

7.83

7.83

7.83

7.83

10.50'

10.50'

9.33

7.8%
Figure 3H.6-15g RSW Pump House Basemat — SSI Model

9.33

9.33'

10.00'

10.00
9.00
9.00
9.00°
8.00'
8.00°
8.00°
8.50°
8.50'

10.00

3H-351 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 07
STP 3 & 4 Final Safety Analysis Report

Figure 3H.6-15h SSI Refined Mesh Model of UHS/RSW Pump House
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Figure 3H.6-16 Broadened FRS in E-W (X) Direction at the Top of RSW Pump House Mat (Elevation -18 ft MSL)

r®E&€dLS

20 "A3y

Jioday sisAjeuy Ayoges jeurq



saunjonays | AioBajes o1wisIas JO S3INS8y uopenjeAg pue sje3od

VGE-HE

1.8

1.6

0.5% Damping
1% Damping
2% Damping
3% Damping
4% Damping
= == 5% Damping
=== 7% Damping )
= = = 10% Damping
= =« 15% Damping

= = = 20% Damping

=
N

—_’/

o
o0

Spectral Acceleration - Sa (g)
=

0.6

0.4

0.2

- e e an o,

- ~
cmmmma.

-
_—-’:r'
T e~ o
- -
:——”4----—---_ - -

- e e s an an oo on en @ @ @ o,

- - -,

]

-
= et o D E S o,

0.1

1 10 100
Frequency (Hz)

Figure 3H.6-17 Broadened FRS in N-S (Y) Direction at the Top of RSW Pump House Mat (Elevation -18 ft MSL)
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Figure 3H.6-18 Broadened FRS in Vertical (Z) Direction at the Top of RSW Pump House Mat (Elevation -18 ft MSL)
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Figure 3H.6-19 Broadened FRS in E-W (X) Direction at the RSW Pump House Operating Floor (Elevation 14 ft MSL)
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Figure 3H.6-20 Broadened FRS in N-S (Y) Direction at the RSW Pump House Operating Floor (Elevation 14 ft MSL)
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Figure 3H.6-21 Broadened FRS in Vertical (Z) Direction at the RSW Pump House Operating Floor (Elevation 14 ft MSL)
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Figure 3H.6-22 Broadened FRS in E-W (X) Direction at the RSW Pump House Roof (Elevation 50 ft MSL)
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Figure 3H.6-23 Broadened FRS in N-S (Y) Direction at the RSW Pump House Roof (Elevation 50 ft MSL)

r®EdLS

Joday sisAjeuy Ayeges jeurq

20 "A3y



19E-HE

140

e 0.5% Damping
1% Damping
e 2% Damping
3% Damping I \
120 1 4% Damping
= == 5% Damping
= == 7% Damping
10% Damping
100 - = = = 15% Damping
20% Damping

| /
| //

m /)

Spectral Acceleration - Sa (g)

Cd
2 S
R Ak A g p————_

-k

0.1 1 10 100
Frequency (Hz)

soainjonays | AioBajes ojwisIag JO S3INsay uonen[eAg pue sje}od

Figure 3H.6-24 Broadened FRS in Vertical (Z) Direction at the RSW Pump House Roof (Elevation 50 ft MSL)
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Figure 3H.6-25 Broadened FRS in E-W (X) Direction at the Top of UHS Basin Mat (Elevation 14 ft MSL)
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Figure 3H.6-26 Broadened FRS in N-S (Y) Direction at the Top of UHS Basin Mat (Elevation 14 ft MSL)
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Figure 3H.6-27 Broadened FRS in Vertical (Z) Direction at the Top of UHS Basin Mat (Elevation 14 ft MSL)
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Figure 3H.6-28 Broadened FRS in E-W (X) Direction at the Top of the UHS Basin Walls (Elevation 97.5 ft MSL)
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Figure 3H.6-29 Broadened FRS in N-S (Y) Direction at the Top of the UHS Basin Walls (Elevation 97.5 ft MSL)
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Figure 3H.6-30 Broadened FRS in Vertical (Z) Direction at the Top of the UHS Basin Walls (Elevation 97.5 ft MSL)
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Figure 3H.6-31 Broadened FRS in E-W (X) Direction at the Bottom of Cooling Towers (Elevation 97.5 ft MSL)
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Figure 3H.6-32 Broadened FRS in N-S (Y) Direction at the Bottom of Cooling Towers (Elevation 97.5 ft MSL)
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Figure 3H.6-33 Broadened FRS in Vertical (Z) Direction at the Bottom of Cooling Towers (Elevation 97.5 ft MSL)
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Figure 3H.6-34 Broadened FRS in E-W (X) Direction at the Mid-Level of Cooling Towers (Elevation 125.25 ft MSL)
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Figure 3H.6-35 Broadened FRS in N-S (Y) Direction at the Mid-Level of Cooling Towers (Elevation 125.25 ft MSL)
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Figure 3H.6-36 Broadened FRS in Vertical (Z) Direction at the Mid-Level of Cooling Towers (Elevation 125.25 ft MSL)
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Figure 3H.6-37

Broadened FRS in E-W (X) Direction at the Top of Cooling Towers (Elevation 153 ft MSL)
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Figure 3H.6-38 Broadened FRS in N-S (Y) Direction at the Top of Cooling Towers (Elevation 153 ft MSL)
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Figure 3H.6-39 Broadened FRS in Vertical (Z) Direction at the Top of Cooling Towers (Elevation 153 ft MSL)
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Figure 3H.6-41 Dynamic At-Rest Lateral Earth Pressure (Excluding SSI and SSSI Seismic
Soil Pressures) on the East, West, and North Walls of Pump House
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Figure 3H.6-42 Dynamic At-Rest Lateral Earth Pressure (Excluding SSI and SSSI Seismic
Soil Pressures) on the UHS Basin Walls
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Figure 3H.6-43 Dynamic At-Rest Lateral Earth Pressure (Excluding SSI and SSSI Seismic
Soil Pressures) on the South Wall of RSW Pump House
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Figure 3H.6-45 Driving Lateral Pressure on the East, West, and North Walls of Pump
House (for Stability Evaluation)
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Figure 3H.6-46 Driving Lateral Pressure on Basin Walls (for Stability Evaluation)
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Figure 3H.6-47 Driving Lateral Pressure on the South Wall of Pump House (for Stability
Evaluation)
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Figure 3H.6-48 Resisting Lateral Pressure on the East, West, and North Walls of Pump
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Figure 3H.6-49 Resisting Lateral Pressure on Basin Walls (for Stability Evaluation)
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Figure 3H.6-50 Resisting Lateral Pressure on the South Wall of Pump House (for Stability
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Figure 3H.6-52 Pump House North Wall Looking South Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-53 Pump House North Wall Looking South Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-54 Pump House North Wall Looking South Vertical Reinforcement Zones Far Side Face

3H-391 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 07
STP 3 & 4 Final Safety Analysis Report

[72]
[«}]
c
G
N
<t
} (]
Q £
: g
: o
L A L
1 2 1 =
= @
L ll R o
o
3 . .
&
©
(2]
]
(7))
1S9
(]
| >
o [ e
B =
g | : ©
~N -
- =
_ <
)
=
0
2% o . n
2z 2 | 5 ol [ 2
- N ~N @ —
=
L 2
o
_ —
e |- < S
Q| T =
| =
I : 5
3 o
4
. o
o 3 o
o T
| £
._H —~ =)
_ o = o
N Lw_u
. ] S 7]
vk A fof % JT; 0
& ® 2 @ 7 ©
I
™
o
S
=
=l
19

Details and Evaluation Results of Seismic Category 1 Structures 3H-392



Rev. 07
STP 3 & 4 Final Safety Analysis Report

680"

160"

480"
2-HL

?Bl_oll
3HL

Horizontal Reinforcement Zones Near Side Face

1-H-L
Figure 3H.6-56 Pump House East Wall Looking West

3H-393 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 07
STP 3 & 4 Final Safety Analysis Report

QO

[8)

(§]

L.

()

S

[7)]

} &

(5]

QO

4

< H

“ =) [ =

w O

3 N

< -

(-] c

w [<}]

£

E [}]
Y TAF o
o o)
[T

£

(]

4

©

0

_ y t

= L >

P ) 7

QO

H S

B (o]
< 0 £
oo ™4
r~ )
(o]

|

S

i 3 |

& 3, u

[<}]

[72]

=

(e}

I

Q.

T-A-L £

=

[«

N~

e

©

I

™

[}]

1

=

K=z

[T

Details and Evaluation Results of Seismic Category 1 Structures 3H-394



Rev. 07
STP 3 & 4 Final Safety Analysis Report

[}]
(3]
(y]
L.
[}]
S
n
}
(5]
L.
(7))
= [<})
7 5
& N
3 H el
¢ S < S
© & E
[<}]
(8]
S
Ke)
£
(]
(4
i S
= T c
5 | & 2
(3] -
5]
T
)
[7}]
2
un_v - = o
o S T I £
P [2s] =T 4
o)
S
- |
©
N =
|
T »
- ©
w
[<}]
[7)
=
5]
T
Q.
N m
=
[
]
1o
<o
T
™
[}]
S
=
K=y
[T

3H-395 Details and Evaluation Results of Seismic Category 1 Structures



saimonss | AioBajes oIWsSIag JO S}nsay uolenjeAs pue sjejsqd

96€-HE

1007

78-0"

16'6" —&—— 249"

13'-8"

6'-9"

2-\-L

1-V-L

3-V-L

4-V-L

5-V-L

6-V-L

68’

_On

Figure 3H.6-59 Pump House East Wall Looking West Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-62 Pump House South Wall Looking South Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-63 Pump House South Wall Looking South Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-64 Pump House South Wall Looking South Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-67 Pump House West Wall Looking East Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-68 Pump House West Wall Looking East Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-69 Pump House West Wall Looking East Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-70 Pump House West Wall Looking East Transverse-Vertieal Reinforcement Zones
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Figure 3H.6-76 Pump House Internal West Wall Looking West Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-78A Pump House Internal West Wall Looking West Transverse Reinforcement Zones
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Figure 3H.6-79 Pump House East Buttress Looking North & Pump House West Buttress Looking South
Horizontal Reinforcement Zones Near and Far Side Faces
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Figure 3H.6-80 Pump House East Buttress Looking North & Pump House West Buttress
Looking South Vertical Reinforcement Zones
Near and Far Side Faces
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Figure 3H.6-81 Pump House East Buttress Looking North & Pump House West Buttress
Looking South Transverse-Herizental Reinforcement Zones
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Figure 3H.6-82 UHS Basin North Wall Looking South Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-87 UHS Basin South Wall Looking North Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-89 UHS Basin South Wall Looking North Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-92 UHS Basin East Wall Looking West Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-93 UHS Basin East Wall Looking West Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-95 UHS Basin East Wall Looking West Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-99 UHS Basin West Wall Looking East Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-100 UHS Basin West Wall Looking East Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-101 UHS Basin West Wall Looking East
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Figure 3H.6-102 UHS Basin North Buttress Looking West & UHS Basin South Buttress
Looking East Horizontal Reinforcement Zones Near & Far Side Faces
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Figure 3H.6-103 UHS Basin North Buttress Looking West & UHS Basin South Buttress
Looking East Vertical Reinforcement Zones Near & Far Side Faces
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Figure 3H.6-104 UHS Basin North Buttress Looking West & UHS Basin South Buttress
Looking East Transverse-Herizental Reinforcement Zones
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Figure 3H.6-105 UHS Basin East Buttress Looking North & UHS Basin West Buttress
Looking South Horizontal Reinforcement Zones Near and Far Side Faces
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Figure 3H.6-106 UHS Basin East Buttress Looking North & UHS Basin West Buttress
Looking South Vertical Reinforcement Zones Near and Far Side Faces
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Figure 3H.6-107 UHS Basin East Buttress Looking North & UHS Basin West Buttress
Looking South Transverse-Herizental Reinforcement Zones

Details and Evaluation Results of Seismic Category 1 Structures 3H-446




Lyv-HE

seinyonss | A10Bajes oIwsIas JO S}NSay uonen[eAs pue sjejaq

286-0"

1-H-L

BEAM 1

418"

55-6"

Figure 3H.6-108 Cooling Tower North (and South) Wall Looking South (North)
Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-109 Cooling Tower North (and South) Wall Looking South (North)
Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-110 Cooling Tower North (and South) Wall Looking South (North)
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Figure 3H.6-111 Cooling Tower North (and South) Wall Looking South (North)
Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-113 Cooling Tower-Enelesure East Wall Looking West
Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-114 Cooling Tower-Enclesure East Wall Looking West
Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-115 Cooling Tower-Ernelesure East Wall Looking West
Horizontal Reinforcement Zones Far Side Face

Details and Evaluation Results of Seismic Category 1 Structures 3H-454



Rev. 07
STP 3 & 4 Final Safety Analysis Report

£ 5D|_Dn

1-v-L 278"

556"

2-V-L

Figure 3H.6-116 Cooling Tower-Erelosure East Wall Looking West
Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-116A Cooling Tower East Wall Looking West
Transverse Reinforcement Zones
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Figure 3H.6-117 Cooling Tower West Wall Looking East
Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-118 Cooling Tower West Wall Looking East
Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-119 Cooling Tower West Wall Looking East
Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-120 Cooling Tower West Wall Looking East
Vertical Reinforcement Zones Far Side Face
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Figure 3H.6-120A Cooling Tower West Wall Looking East
Transverse Reinforcement Zones
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Figure 3H.6-121 Cooling Tower Internal Walls Looking West
Horizontal Reinforcement Zones Near and Far Side Faces
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Figure 3H.6-122 Cooling Tower Internal Walls Looking West
Vertical Reinforcement Zones Near and Far Side Faces
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Figure 3H.6-122A Cooling Tower Internal Wall Looking West
Transverse Reinforcement Zones
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Figure 3H.6-123 Pump House Foundation Mat East/West Reinforcement Zones Top Face
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Figure 3H.6-124 Pump House Foundation Mat North/South Reinforcement Zones Top Face
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Figure 3H.6-125 Pump House Foundation Mat East/West Reinforcement Zones Bottom Face

3H-467 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 07
STP 3 & 4 Final Safety Analysis Report

94'-0"

130" +
3-V-L

Figure 3H.6-126 Pump House Foundation Mat North/South Reinforcement Zones Bottom Face

s & 7
@™ ™ =
w =t o
- -
T
5

Details and Evaluation Results of Seismic Category 1 Structures 3H-468



69V-HE

saimoanas | AloBejed o1wsIag JO S}Insay uolen[eas pue sjesq

169-0"
9'-9"T -0 36-9" 111 35.3" 129" 295" 11'-9"T 9.9"
| | -
pr— —ﬂr
1-T -+1-T 9-11"
2T 2T 2T LJ 1
3'_3"% % 3'-3" /TL
O J.ﬁ
.
4g-1"| 2-T ag-1m | 2T 549" 2T 58-1 T
Av Jh ‘ N
16-0" 160" | 160"
- 2T ‘ 2T . 2T 2T ’
|
4 1 '_2" #3'_3"

Figure 3H.6-126A
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Figure 3H.6-129 Pump House Floor El 15°-2”
East/West Reinforcement Zones Bottom Face
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Factors of Safety against Sliding and Overturning about point A are calculated as follows:
Pat_res! +F

SFinding: E1E
S

(0.9D)(X;)
(E)Ys)+(E, X))

_ (Pat_rest } ( Y1 )
SFors S[E K+ E, Y,

Where:
SF
SFOT_A = Safety factor against overturning about “A”

D = Dead load
Pat rest = Total at-rest soil pressure (see Figures 3H.6-48 through 3H.6-50)

F=uN =friction force and p is the coefficient of friction

+
+

siiging = Safety factor against sliding

E = Static and dynamic soil pressure (see Figures 3H.6-45 through 3H.6-47)
E = Self weight excitation in the horizontal direction

E, = Self weight excitation in the vertical direction

Fg = Buoyancy force

N = Vertical reaction =0.9D-F; —-E,,

Note: {sassiversressureiswiilized Poassire chenle-bovsadinslend el Palresh

(1) If passive pressure is utilized. Ppasgive IS Used instead of Py est

(2) E’represents the inertia of the structure and it is either determined from equivalent static method or
response spectrum analysis.

(3) Eg represents the static and dynamic loads from soil which includes seismic loads from soil and

hydrodynamic pressure from groundwater. These loads are computed in accordance with
Section 2.554.10.5.

Figure 3H.6-137 Formulations Used for Calculation of Factors of Safety Against Sliding
and Overturning_for Category | Site-Specific Structures
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Figure 3H.6-140 DGFOSV SAP2000 Model
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Figure 3H.6-141 DGFOSV Wall and Slab Labeling Convention
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Figure 3H.6-172 Wall 8 Looking From Outside Transverse Reinforcement Zones
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Figure 3H.6-173 Wall 9 Looking From Outside Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-175 Wall 9 Looking From Outside Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-176A

Wall 9 Looking From Outside Vertical Reinforcement Zone Far Side Face
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Figure 3H.6-176B Wall 9 Looking From Outside Transverse Reinforcement Zone
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Figure 3H.6-177 Wall 10 Looking From Outside Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-178 Wall 10 Looking From Outside Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-179 Wall 10 Looking From Outside Horizontal Reinforcement Zones Far Side Face
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Figure 3H.6-180B Wall 10 Looking From Outside Transverse Reinforcement Zones
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Figure 3H.6-185 Wall 12 Looking From Outside
Horizontal Reinforcement Zones
Near Side Face
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Figure 3H.6-186 Wall 12 Looking From Outside Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-188 Wall 12 Looking From Outside
Vertical Reinforcement Zones
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Figure 3H.6-190 Wall 13 Looking From Outside Horizontal Reinforcement Zones Near Side Face
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Figure 3H.6-191 Wall 13 Looking From Outside Vertical Reinforcement Zones Near Side Face
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Figure 3H.6-192 Wall 13 Looking From Outside

Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-193 Wall 13 Looking From Outside
Vertical Reinforcement Zones
Far Side Face
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Figure 3H.6-194 Wall 13 Looking From Outside
Transverse Reinforcement Zones
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Figure 3H.6-195 Wall 14 Looking From Outside
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Near Side Face
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Figure 3H.6-196 Wall 14 Looking From Outside
Vertical Reinforcement Zones
Near Side Face
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Figure 3H.6-197 Wall 14 Looking From Outside
Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-198 Wall 14 Looking From Outside
Vertical Reinforcement Zones
Far Side Face
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Figure 3H.6-199 NetUsedWall 14 Looking From Outside
Transverse Reinforcement Zones
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Figure 3H.6-200 Wall 15 Looking From Outside
Horizontal Reinforcement Zones
Near Side Face
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Figure 3H.6-201 Wall 15 Looking From Outside
Vertical Reinforcement Zones
Near Side Face
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Figure 3H.6-202 Wall 15 Looking From Outside
Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-203A Wall 15 Looking From Outside
Vertical Reinforcement Zones

Far Side Face
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Figure 3H.6-203B Wall 15 Looking From Outside
Transverse Reinforcement Zones
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Figure 3H.6-204 Wall 16 Looking From Outside
Horizontal Reinforcement Zones
Near Side Face
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Figure 3H.6-205 Wall 16 Looking From Outside
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Figure 3H.6-209 SSI Model of RSW Piping Tunnel
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Figure 3H.6-209a Amplified E-W Site-Specific Response Spectra for

Reactor Service Water (RSW) Piping Tunnel
(Based on SSI Analysis of Reactor Building)
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Figure 3H.6-209b Amplified Vertical Site-Specific Response Spectra for

Reactor Service Water (RSW) Piping Tunnel
(Based on SSI Analysis of Reactor Building)
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Figure 3H.6-209¢ Amplified E-W Site-Specific Response Spectra for

Reactor Service Water (RSW) Piping Tunnel
(Based on SSI Analysis of UHS/RSW Pump House)
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Figure 3H.6-209d Amplified E-W Site-Specific Response Spectra for

Reactor Service Water (RSW) Piping Tunnel
(Based on SSI Analysis of UHS/RSW Pump House)
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Figure 3H.6-210 SSSI 2D Model of RB + RSW Piping Tunnel + RWB
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Figure 3H.6-211 2D Model of UHS/RSW Pump House, RSW Piping Tunnel, DGFOSVs and RB
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Figure 3H.6-212 Lateral Seismic Soil Pressures (psf) on RSW Piping
Tunnel East Wall (Main Cross Section of RSW Piping Tunnel)
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Figure 3H.6-213 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel
West Wall (Main Cross Section of RSW Piping Tunnel)
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Figure 3H.6-214 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel
North Wall (RSW Piping Tunnel near UHS/RSW Pump House)
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Figure 3H.6-215 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel
South Wall (RSW Piping Tunnel near UHS/RSW Pump House)
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Figure 3H.6-216 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel East Wall For
UB In-Situ Soil Case (Main Cross Section of RSW Piping Tunnel, Including Effect of
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Figure 3H.6-217 Lateral Seismic Soil Pressures (psf) on RSW Piping Tunnel West Wall For
UB In-Situ Soil Case (Main Cross Section of RSW Piping Tunnel, Including Effect of
Vertical Excitation)
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Figure 3H.6-218 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on RSW
Pump House South Wall
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Figure 3H.6-219 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on RSW
Pump House North Wall
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Figure 3H.6-220 SSI, SSSI, ASCE 4-98 and Design Lateral Seismic
Soil Pressures on Ultimate Heat Sink Basin South Wall
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Figure 3H.6-222 3D Model of DGFOSV for SSI Analysis
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Figure 3H.6-222a Amplified N-S Site-Specific Response Spectra
Diesel Generator Fuel Oil Storage Vault (DGFOSV)
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Figure 3H.6-222b Amplified E-W Site-Specific Response Spectra
Diesel Generator Fuel Oil Storage Vault (DGFOSV)
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Figure 3H.6-222¢c Amplified Vertical Site-Specific Response Spectra
Diesel Generator Fuel Oil Storage Vault (DGFOSV)
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Figure 3H.6-223 Enveloped Broadened Horizontal Direction Response Spectra for DGFOSV
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Figure 3H.6-225 2D SSSI Model of DGFOT, DGFOSV and
Crane Foundation Retaining Wall
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Figure 3H.6-226 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1B North Wall
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Figure 3H.6-227 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1B South Wall
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SSSI Seismic Soil Pressure on Vault No. 1C N. Wall (With Other Buildings), Envelope of all soil cases analyzed
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Figure 3H.6-228 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1C North Wall
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Figure 3H.6-229 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1C South Wall
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Figure 3H.6-230 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
Diesel Generator Fuel Oil Storage Vault No. 1A East Wall

Details and Evaluation Results of Seismic Category 1 Structures 3H-588




STP 3 & 4

Rev. 07

Final Safety Analysis Report

SSSI Seismic Soil Pressure on DGFOSV No.
Calculated ASCE 4-98 Loading

Dynamic Pressure Used for Design

SSI Soil Pressure without Separation

=== == S8I Soil Pressure with Separation

1A W. Wall (With DGFOT and CW), Envelope of all soil cases analyzed

Depth Below Ground Surface (feet)

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

Seismic Soil Pressure (psf)

0 500 1000 15

00 2000 2500 3000 3500 4000

Ll

- —

=

/ Lo

Figure 3H.6-231 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures on
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Figure 3H.6-232 Active Lateral Earth Pressure on the UHS Basin Walls
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Figure 3H.6-233 Active Lateral Earth Pressure on the North, East and West
Walls of the RSW Pump House
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Figure 3H.6-234 Active Lateral Earth Pressure on the South Wall of the RSW Pump House
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Figure 3H.6-235 Passive Lateral Earth Pressure on the UHS Basin Walls
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Figure 3H.6-236 Passive Lateral Earth Pressure on the North, East and West
Walls of the RSW Pump House
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Figure 3H.6-237 Passive Lateral Earth Pressure on the South Wall of the RSW Pump
House
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Figure 3H.6-238 At-Rest Lateral Earth Pressure on the UHS Basin Walls
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Figure 3H.6-239 At-Rest Lateral Earth Pressure on the North, East and West
Walls of the RSW Pump House
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Figure 3H.6-240 At-Rest Lateral Earth Pressure on the South Wall of the
RSW Pump House
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Figure 3H.6-241 At-Rest Lateral Earth Pressure on the Diesel Generator
Fuel Oil Storage Vault Walls
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Figure 3H.6-242 Dynamic At-Rest Lateral Earth Pressure on the Diesel
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Figure 3H.6-243 Active Lateral Earth Pressure on the Diesel Generator
Fuel Oil Storage Vault Walls
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Figure 3H.6-244 Passive Lateral Earth Pressure on the Diesel Generator
Fuel Oil Storage Vault Walls
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Figure 3H.6-245 Active Lateral Earth Pressure Diagrams for Typical Section of RSW
Tunnel
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Figure 3H.6-246 At-Rest Lateral Earth Pressure Diagrams for Typical Section of RSW
Tunnel
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Figure 3H.6-247 Passive Lateral Earth Pressure Diagrams for
Typical Section of RSW Tunnel
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Figure 3H.7-1 SAP2000 Finite Element Analysis Model for DGFOT
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Figure 3H.7-2 Dynamic At-Rest Lateral Earth Pressure (psf) on the Walls of the Fuel Oil
Tunnel DGFOT Walls
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Figure 3H.7-3 Driving Lateral Earth Pressure (psf) on the Walls of the Fuel Oil Tunnel
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Figure 3H.7-5 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures (psf) on
Fuel Oil Tunnel East Wall with Reactor Building and Crane Wall
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Figure 3H.7-6 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures (psf) on
Fuel Oil Tunnel West Wall with Reactor Building and Crane Wall
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Figure 3H.7-7 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures (psf) on
Fuel Oil Tunnel East Wall with Diesel Generator Fuel Oil Storage Vault and Crane Wall
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Figure 3H.7-8 SSI. SSSI, ASCE 4-98 and Design Lateral Seismic Soil Pressures (psf) on
Fuel Oil Tunnel West Wall with Diesel Generator Fuel Oil Storage Vault and Crane Wall
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Figure 3H.7-9 Access Region Walls Looking From Outside Horizontal Reinforcement
Zones Near Side and Far Side Faces
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Figure 3H.7-10 Access Region Walls Looking From Outside Vertical Reinforcement
Zones Near Side and Far Side Faces
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Figure 3H.7-11 Tunnel Walls Looking From Outside Horizontal Reinforcement
Zones Near Side Face
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Figure 3H.7-12 Tunnel Walls Looking From Outside Horizontal Reinforcement
Zones Far Side Face
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Figure 3H.7-13 Tunnel Walls Looking From Outside Vertical Reinforcement Zones
Near Side Face
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Figure 3H.7-14 Tunnel Walls Looking From Outside Vertical Reinforcement Zones
Far Side Face
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Figure 3H.7-14A Tunnel Walls Looking From Outside Transverse Reinforcement Zones

Details and Evaluation Results of Seismic Category 1 Structures 3H-622



Rev. 07
STP 3 & 4 Final Safety Analysis Report

Figure 3H.7-15 Tunnel and Access Region Basemat Looking Down Horizontal
Reinforcement Zones Near Side and Far Side Faces
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Figure 3H.7-16 Tunnel and Access Region Basemat Looking Down Vertical
Reinforcement Zones Near Side and Far Side Faces
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Figure 3H.7-17 Tunnel and Access Region Basemat Looking Down Transverse Reinforcement Zones
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Figure 3H.7-18 Roof of Tunnel Looking Down Horizontal Reinforcement Zones
Near Side and Far Side Faces
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Figure 3H.7-19 Roof of Tunnel Looking Down Vertical Reinforcement Zones
Near Side and Far Side Faces
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Figure 3H.7-20 2D Model for SSI Analysis of a Typical Cross section of DGFOT
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Figure 3H.7-22 Comparison of Spectra at Foundation of DGFOT - Lower Bound
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Figure 3H.7-24 Comparison of Spectra at Foundation of DGFOT - Lower Bound Soil
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Figure 3H.7-28 Comparison of Spectra at Foundation of DGFOT - Upper Bound Soil
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Figure 3H.7-33 At-Rest Lateral Earth Pressure on the DGFOT Walls
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Figure 3H.7-34 Active Lateral Earth Pressure on the DGFOT Walls
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Figure 3H.7-35 Passive Lateral Earth Pressure on the DGFOT Walls
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Figure 3H.8-1 Horizontal H1 Time History, Matching Horizontal R.G. 1.60 Response
Spectrum
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Figure 3H.8-2 Horizontal H2 Time History, Matching Horizontal R.G. 1.60 Response
Spectrum

3H-649 Details and Evaluation Results of Seismic Category 1 Structures



Rev. 07

STP 3 & 4 Final Safety Analysis Report

0.4

Acceleration (g)
(=}

Velocity (ft/s)
o

Displacement (ft)
o
P

Time (s)

Figure 3H.8-3 Vertical V1 Time History, Matching Vertical R.G. 1.60 Response Spectrum
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Figure 3H.8-4 Target vs. Computed Response Spectra, H1 Component, 2% damping
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Figure 3H.8-5 Target vs. Computed Response Spectra, H1 Component, 3% damping
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Figure 3H.8-6 Target vs. Computed Response Spectra, H1 Component, 4% damping
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Figure 3H.8-8 Target vs. Computed Response Spectra, H1 Component, 7% damping
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Figure 3H.8-9 Target vs. Computed Response Spectra, H2 Component, 2% Damping
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Figure 3H.8-10 Target vs. Computed Response Spectra, H2 Component, 3% Damping
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Figure 3H.8-11 Target vs. Computed Response Spectra, H2 Component, 4% Damping
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Figure 3H.8-12 Target vs. Computed Response Spectra, H2 Component, 5% Damping

r®E€dLS

Jioday sisAjeuy Ayoges jeurq

20 "A3y



saunjonays | AioBajes o1wisIas JO S3INS8Y uopen[eAg pue sjie3od

099-HE

Acceleration (g)

10.0

1.0

©
N

0.0
0.1 1.0 10.0 100.0

Frequency (Hz)
—Computed =—=Target

Figure 3H.8-13 Target vs. Computed Response Spectra, H2 Component, 7% Damping
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Figure 3H.8-14 Target vs. Computed Response Spectra, V1 Component, 2% Damping
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Figure 3H.8-15 Target vs. Computed Response Spectra, V1 Component, 3% Damping
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Figure 3H.8-16 Target vs. Computed Response Spectra, V1 Component, 4% Damping
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Figure 3H.8-17 Target vs. Computed Response Spectra, V1 Component, 5% Damping
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Figure 3H.8-18 Target vs. Computed Response Spectra, V1 Component, 7% Damping
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Figure 3H.8-19 Target vs. Computed Power Spectral Density, Horizontal H1 Component
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Figure 3H.8-20 Target vs. Computed Power Spectral Density, Horizontal H2 Component
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Figure 3H.8-21 Target vs. Computed Power Spectral Density, Vertical V1 Component
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