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1 3/20/08 | Comments addressed from Southern Company, Bechtel, and Shaw.

2 3/24/08 | Changed note on Figure 3-3 from “Note: DRS = G} R “Note DRS =FIRS”.

A t%x

3 8/12/08 | Revised section 2.0, 3.0, 6.0, 7.0, Table 5.1- %@%@re{% 1-1 to 5.1-36.
Add Section 5.3 and Appendix A. W@‘% By

4 10/2/08 | Eliminated reference to DCD and replaced5Reference 2

Note (1) Slgnlf icant changes arbneﬂy descnbed in this table. In the rest of the report, each row that has
changed is marked usmg*a revision bar in the margin of the page. This approach satisfies the
chang‘é’"‘udenﬂﬁcaﬂon r;gunrements in WP 4.5 Section 7.4.
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1.0 Introduction

This report describes the site-specific analyses that have been performed to show the
acceptability. of the AP1000 plant at the Vogtle site. The site specific seismic analyses were
performed to address the following:

» Parametric analyses to identify the importance of the different geotechnical variations
at the site that could affect the nuclear island dynamic response and settlement.

e Analyses of nuclear island, turbine building, and annex bundlng (structure to structure
interaction) to confirm surface input against design bams’%%i}vannex building (Seismic
Category II). 5&%‘%

» Seismic analyses of the AP1000 nuclear island (Nlaj'"%usmg«VogtIe site specific soil and
site specific SSE seismic input to confirm that g;é@Amooo ngkeelsmlc response is less
severe than the design basis seismic response"‘:i@» "w% b,

¢ Demonstration that the NI site-specific stablhty factors of safety areéwwnhm the limits
established by the NRC using a slldlng&fnctlon coefficient of 0.45. :

¢ Provision of dynamic bearing pressureﬁloads i :

e Settlement analyses of the nuclear |sland§to -sh thatwthe differential settlement at
Vogtle is less than those used for the AP10C OQ%? §|/ frand to establish the parameters .

for the settlement monltorlngépro ram to be us ‘d%;mng construction.

%‘1

1.1  Acronyms

ASB = Auxiliary and Shield B Idlng
BE = Best Estimate ﬁ% B,
CIs = Contamment Interna Struc ures

DRS = DeSIQn Respons%gpectga
EL (EL) = EIevatlon (unless% h

LB = LoweféB%und
NI = Nuclearhls'

SEN = Sensitivit% O, o
SSI = Soil Structure“lnteractlon
SCV = Steel Contamrr?ent Vessel
UB = Upper Bound

ZPA = Zero Period Acceleration
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2.0 Vogtle Site Characteristics

The Vogtle GMRS, geotechnical conditions, and ground material have differences from the design
analyses performed for the AP1000 seismic analyses (Reference 2) that site specific analyses
must be performed for the Vogtle site. The differences between the Vogtle GMRS and the
AP1000 CSDRS, that in part require these site-specific seismic analyses, are presented in section
3.0. The results of the Vogtle ESP soil investigation and the resultmg:snte response calculations
are used to determine the AP1000 Nuclear Island site-specific responses presented in this report
unless otherwise noted. o

The plant specific evaluations are based on 2D SASSI aegglyses»@gs discussed in section 4.
Comparisons of the site specific response spectra to the,AP4000 Ssﬂgenvglop response spectra
at six key locations are provided in section 5. These ZE)*{SASSI site- specmc results were used to
e @
calculate inertia loads for stability, section 6, and beagng, sectlon 7.
r ' \ %ﬁ

The results of these response spectra compansons and the resultmg stability eq\é&a&latlons and
bearing pressures demonstrate that the AP1000 plant&de&gne *or the CSDRS is ‘acceptable for
the Vogtle site. K 'i‘j:‘f

,' k
The Vogtle Electric Generating Plant (VEG@);SIte is Iocatedinear Waynesboro, Georgia in Eastern

Burke County. Two units already exist %ﬁ%mwé@%@ore will bﬁ%&‘added The results of the ESP site

investigations are the baseline for this rep:
into generalized groups, whuch mcluded ’

. Subsu rf <ce matenals%»at the VEGP site were placed

Very hard wsllghtly sandy cemented, calcareous silt/clay
Average thlckness of 76 763ft

d. Dunbarton Basin Bedrock

e Triassic sandstone
» 1,049 ft below grade at B-1003

e. Paleozoic Crystalline Rock

* High shear-wave velocity
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o The Pen Branch fault is the boundary of the Triassic Basin and Paleozoic
basement rocks.

The Upper Sand Stratum was removed before construction of Units 1 and 2 and will be removed
for Units 3 and 4 because it has highly variable density along the depth and from borehole to
borehole. Also, a porous material was encountered at the bottom of the Barnwell Group/top of
Blue Bluff Marl that caused drilling fluid losses.

This soil was removed and replaced with compacted granular fill fgr the construction of the
existing units. The materials above the Blue Bluff Marl in the area, of*the Units 3 and 4 nuclear
islands are assumed for the purposes of these analyses to consrst of}%ompacted granular fill as

specified in Revision 3 of the ESP SSAR. y- . ‘“'.;,

3.0 Vogtle Site Seismic Input

Y
The AP1000 Certified Seismic Design Respeﬁr%%e Spectra (CSDRS) %%’ peak ground

accelerations for the safe shutdown earthquakeé‘equal to 0. 3®g\for the AP10®®‘§desrgn The
vertical peak ground acceleration is conservatlvely assumed%to@"equal the horizontal value of
0.30g. These seismic response spectra are showﬁ%i %Flgures 3-1 and 3-2. These response
spectra are based on Regulatory Guidex(RG) 1.60 (Reference 1) with an additional control point
specified at 25 Hz. The spectral amphtuﬁ%ﬁat 25 Hz is 30 %ercent higher than the Regulatory
Guide 1.60 spectral amplitude. The AP;I;OOO@@SDRS are applled at the foundation level in the
free field at hard rock sites, and at the fi nlshed gradeéfiorethe otherg%on generic conditions.

T

For the Vogtle site, foundatskoﬁrgﬂ%gput response sgb tra ‘(FIRS) and the associated response
spectra compatible tlmﬁegustorles were generated}?at the depth*of 40 ft below plant level (Vogtle
plant level elevation 226 ft) consrstent with theggsame site response calculation of the full soil
profile that was usedg%generate the ¥Ground Motlon Response Spectra (GMRS) at grade. Using
the FIRS motion, threefsets of m-"column" time hrsterles corresponding to the upper, mean, and
lower bound soil propeme were’?%evelop%gi?a d.used in the respective upper, mean, and lower
bound SSI ag\&elymg@ Computatron of FIRS aﬁgwg tcolumn” time histories are fully consistent with
its appllcatron for SS| analysns. '@*«
The“‘%%rl properties and ~‘soll amllﬁcatlon analysis used to develop the design motion at the
ground@‘surface were used t%%‘obtaln Vogtle FIRS at the depth of 40 ft as a full soil profile outcrop

motion. "%’%ﬁ _

%

Three time hlstorles two miﬂgﬂzontal direction (H1, H2) and one in vertical direction (Vt), were
generated to me"i't”‘;%%e FIRS at 40 ft. The strain-compatible soil properties from the full soil
column analyses weregextracted and compared with the velocity profiles that correspond to the
variation of shear modulus with a factor of 1.5. The wider range of the two sets was shown to be
for the variation of G with a factor of 1.5. The three profiles were subsequently used in the soil
column analyses using the input motion time histories (H1, H2, Vt) to obtain “within” time histories
at the depth of 40 ft for SSI analyses. The “within” time histories are applied as control motions in

the SSI analysis and were input at the depth of 40 ft in the free-field site model.

Figure 3-3 shows the seismic response spectra associated with the three outcrop time histories
components compared to the outcrop FIRS at 40 ft depth.
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Each of the two horizontal input motions (H1 and H2) was used for site response analyses of the
three strain compatible S-wave soil profiles: lower bound (LB), best estimate (BE) and upper
bound (UB). These analyses provided six sets of acceleration time histories of the “within” soil-
column motion at depth of 40 ft that are to be used as input for the SSI analysis.  Similarly, for
vertical motion, three “within” time histories were obtained at the depth of 40 ft using the outcrop
vertical time history at the depth of 40 ft and each of three soil profiles (LB, BE, UB).
Development of vertical “within” time histories is fully consistent with its application for SSI
analysis.

The Vogtle GMRS which is the site-specific safe shutdown earthqua
ground surface. The Vogtle foundation input response spectra arézat*an outcrop located at the
40" depth. These Vogtle response spectra are compared to t!l %@1 000 SSE design response
spectra that are also referred to as the AP1000 certified selsmlc-'deS|gn response spectra. The
CSDRS also represents the AP1000 FIRS. This is because @fw(\,ﬁ) the CSIRS at a hard rock site is
essentially the same at the grade level and at the foundatlon Ievel and (2) the CSDRS envelopes
the in-column motions of the other generic soil cond|t|ons$‘*The compansons%}%rfe shown in Figures
3-4 and 3-5. As seen from this comparison there are%%exceedances above theQCSDRS therefore,
a plant specific seismic evaluation is performed%to?’*demonstrate that the AP15§§%§plant designed
for the CSDRS is acceptable for the Vogtle site. %f% Ay i
The surface response motion using the FIRS input me%q% at@the depth of 40 ft for the LB, BE, and
UB profiles are compared with the GMRS‘”at the ground surface level in Figures 3-6 through 3-8.
The GMRS at the ground surface level‘ns};computed in the sar‘ﬁhencalculatlon that provided outcrop
motion at 40’ depth and mcIudes use ofrfully randomlzed soﬂﬁprof iles and soil properties. The
"“’b,« inth 5 bedmeﬁ%depth of 40 ft and based on

ke (SSE) is defined at the

*%

A4

The site specific SSI an lysis at ,gtle is b ed on the srte specific soil profile and the site .
specific FIRS developed for the snte%The development of the FIRS is fully consistent with its.
application for SSI anaIyS|s The 06% mparison pres%nted in Figures 3-6 through 3-8 is to illustrate
that use of FIRS aloni:;@‘wnh the QL“J@%BE ind dl.B proﬂles results in a surface motion in the SSI free-
field model that envelops qthe GMRS . This studv@conflrms that the foundation motion as well as
the free fleld \mot‘gﬂgn alongwétheembedment depth of the NI is adequately and conservatively

modeled;,m the SSI analy3|s

P

e : '
The%pectra and time r;}lstonespresented in this section are all based on the ESP soil

ot ) o
propemes _The site response was completely recalculated assuming a different higher shear
wave velocny'fproflle of the backﬁll This resulted in a new set of FIRS; time histories; and lower
bound, best esggmete and upper bound strain compatible soil profiles. These were developed for
a sensitivity analyS|s to determme the sensitivity of the Vogtle AP1000 NI seismic response to a
very wide range of.gshear wave velocity profiles of the backfill. This was done in part since the
final backfill is not Iﬁ*%ﬁ?Ce The results of this sensitivity study (SEN) are provided in Sectlons
50,60 and7.0. ¥

10



SV0-1000-S2R-802

AP1000 Site Specific Seismic Evaluation Report

Horizontal Déblgn Responge Specira
L]

2.8 T LB B | T T LA I B | T T T T 17717
1.5¢+ -
2% demping
3X damping
4X demping
SI demping
~ 7% damping
[ ]
z
[=]
H
k1.8t -
o
w
-
u
Q
o
<
St -
8 1 a1l 1 - 1|1;||I 1 1 Lo A1 1 11
107!

188 . 18! 182
FREQUENCY (Ccps) .

Ly i
zon‘ta"’i‘?-jDesign Response Spectra for Safe Shutdown Earthquake
s R

%



SV0-1000-S2R-802 AP1000 Site Specific Seismic Evaluation Report

L H ail5-Des iy EEOOS cirE
Y 1 T A T T
e jé
i
Ty
i |y
' o omun
1 ¢
LDy pan
o /it
ri
e i
4 f
135 Vi
T i i
[a T
] I
h y/mmr
i ,
| 7 i
.jﬁ T T
ki M
L4
MhY ] N
i
I
/)
N
N h!
NS
K / =
Y.
V. V.
V.
A ravd
7 7
P, y
y. 7|
V. r.d4v.
A
g
I i } [ I (R [ 1 I
g@ 18 B
FREQUE i

Figure 3-2 — AP1000 Vertical Design Response Spectra Safe Shutdown Earthquake

12



SV0-1000-S2R-802 AP1000 Site Specific Seismic Evaluation Report

SN Vogtle - Input Motion for SSI Analysis
5% Damping Acceleration Response Spectra of Input Motion at 40 ft Depth

0.9
=mmems Horiz. DRS at 40 ft (Outcrop)

wessw=\fert. DRS at 40 ft (Outcrop)
Outcrop at 40ft H1
Outcrop at 40ft H2
Outcrop at 40ft Vt

0.8

0.7

0.6

0.5

0.4

Acceleration (g)

0.3

0.2

0.1

0 e 1 : 10 100
Frequency (Hz)

Note: DRS = FIRS

Figuté 33- Acceleration Response Spectra — Input Outcrop Motion at 40 ft Depth
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Comparisons of VEGP Horizontal Seismic Response Spectra to AP1000 CSDRS
5% Damping

0.90 N

0.70 // 1 \“S\\
0.60 [——GMRs |
N\ I———

. ¥
0.40 // \\\ === -FRs
/

Wi

Acceleration (g)
o
(5]
o

N\

0.1 1 10 100
Frequency - Hertz

Figure 3-4 — Comparison of AP1000 Horizental CSDRS to Vogtle 40’ Outcrop FIRS and

GMRS :
Comparisons of VEGP Vertical Seismic Response Spectra to AP1000 CSDRS
5% Damping

1.00

0.90 ~

0.80 N N

0.70 / N
B 160 / AL~ W GMRS
§ [ A N
2 P e CSDRS
E 050 / e AN rs
3 0.
3 / \

Y RS
0.20 d / A
N/
0.10 - -
0,00 =
0.1 1 10 100
Frequency - Hertz

Figure 3-5 — Comparison of AP1000 Vertical CSDRS to Vogtle 40’ Outcrop FIRS and
GMRS
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SN Vogtle - Input Motion for SSI Analysis - H1 Motion
5% Damping Acceleration Response Spectra at Ground Surface

= Horiz. DRS at 0 ft
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0 1 il g0 100
' Frequency (Hz)

" Note: DRS = GMRS

Figure 3-6 - Acceleratibn Response Spectra — Horizontal H1 Motions at Ground Surface
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SN Vogtle - Input Motion for SSI Analysis - H2 Motion
5% Damping Acceleration Response Spectra at Ground Surface

mmemss Horiz. DRS at 0 ft
e Surfice LB-H2
Surfice BE-H2

Surfice UB-H2

Acceleration (g)

0 1 B 10 100
Frequency (Hz)

Note: DRS = GMRS

Figure 3-7 - Acceléraﬁon Response Spectra — Horizontal H2 Motions at Ground Surface

16



SV0-1000-S2R-802 AP1000 Site Specific Seismic Evaluation Report

SN Vogtle - Input Motion for SSI Analysis - Vert. Motion
5% Damping Acceleration Response Spectra at Ground Surface

0.9
wemenVert. DRS at 0 ft

e Surfice LB-Vt
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0.7
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0 1 ‘ 10 100
Frequency (Hz)

Note: DRS = GMRS

Figure 3-8 - Acceleration Response Spectra — Vertical Motions at Ground Surface
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4.0 Seismic Models

The AP1000 nuclear island (NI) consists of three distinct Seismic Category | structures. The
three building structures that make up the nuclear island are the coupled auxiliary and shield
building (ASB), the steel containment vessel (SCV), and the containment internal structures (CIS).

The nuclear island structures, including the SCV, the CIS, and the ASB are founded on a
common basemat. The nuclear island is embedded approximately forty feet below an assumed
plant grade (for modeling purposes) located at Elevation 100'- ’Thus the bottom of the
basemat is located at Elevation 60’-0". See Figure 5-2 for Vogtlleglte;elevatrons

The steel containment vessel is a freestanding cylindrical ste‘éflg;»;str ucture with elliptical upper and
lower heads. It is surrounded by the reinforced concrete shreld burldﬁg?g{he inside diameter and
height are equal to 130’ and 215-4”, respectively. The ““top of contamment&ns at Elevation 281'-
10, s

R

The containment internal structures are desrgnedr,.»usmg relnforced concrete andastructural steel.
SERE R N

At the lower elevations conventional concrete “and, rernforcrng steel are used:; except that

constructability considerations. These ?’ﬂ modules are structural elements built up with welded
structural shapes and plates. Concrete-lsjused where requrred for shielding, but reinforcing steel
in the form of bars is not normally used‘% ‘.‘?‘ﬁ‘? L .

c Oy

%
f O

The shield building is an enhanced cylrndr’;%:al relnfé)Qi'concretstructure which includes the
open annulus area surroundlngg%thme contaln‘@%n;é\@eﬂsselq’g@@as a conical roof structure which
supports the contamment‘;;sryr'?coolmg'ﬂd|ffuser and*‘,trj”e Passive Containment Cooling System (PCS)

water storage tank.

The auxiliary burldlngvrs*‘ krernforced?seoncrete struCre Structural modules, similar to those used
in the containment mternal structure '%are used in the}*southern portion of the auxiliary building.
essentlally aps;@pproxrmat E;‘I,y '50 percent ofgthe?cwcumference of the shield building. The floor

slabs and the*strfﬁctural wallsi \’of%r}e auxiliary burldrng are structurally connected to the cylindrical
h

sectlon;%f the shleldQWundg T auxullary building includes the fuel handling area located south
of the?;shueld building. b

.an
The AP1®0@>NI structural que|s used to analyze the Vogtle site were modified from the models
used dunng the hard rock%{lcensmg (Design Control Document, Revision 15). The seismic
analyses performed for the‘«*VogtIe site includes site-specific soil properties and embedment
effects and uses‘%’ﬁthe current” seismic models that represent the latest AP1000 NI structural
configuration (Referenc 2)¥ The shield burldmg design has been enhanced to mitigate the effects
of aircraft impact. Sh%wn in Table 4.0-1 is a comparison of the base seismic reactions at
Elevation 60.5' (AP1000 generic elevation of the bottom of the NI foundation) for the 2D hard rock
case with the enhanced shield building to the DCD Rev. 15 configuration. The vertical seismic
reactions are combined (+/-) with the dead weight (DW). As seen from this comparison, larger
seismic reactions are obtained using the current NI structural configuration (the enhanced shield
building) to those associated with the NI structural configuration for the AP1000 design during the
hard rock licensing (DCD Rev. 15). Therefore, it is concluded that using NI structural models that
includes the enhanced shield building for the Vogtle site-specific seismic assessments would
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bound the foundations loads from the same Vogtle site-specific seismic assessment using the
DCD Rev. 15 NI structural configuration.

Table 4.0-1 — Seismic Reactions at the Bottom of the Basemat (Elevation 60.5’)

Seismic Reaction Enhaniz d”g:“i’e'ﬁj“s';“ ding 2D Hard Rock (DCD 15)
Shear NS 123.75 99.81

Shear EW 112.31 93.52

DW + Vertical 385.1 Pz 382.2

DW - Vertical 187.6 Al = 179.2

Moment about Line | 13,011 Sy “SEe. 12,639
Moment about SBW side 14,034 4 "‘@3&%1 3,644
Moment about Line 11 17,506 G Tl

Moment about Line 1 17 607&95-“#’

The Vogtle site-specific seismic analyses are perfermeﬁg usngg%tﬁe same 2D stick ‘odels of the
Nuclear Island used to obtain the 2D Certlfled Desrgn?& 1.0/ Y0t
at the key locations (Reference 2). &,

4.1 2D Models

E‘%models of thefﬁuxmary Shield Building (ASB), the

i,

The 2D models of the Nﬁgtcfg&a"’%fsland are StIC&

Steel Containment VesseT?(SCV) And the Co“'htgnment Internal Structure (CIS). The concrete
structures are modeled?;vlth linear, Aﬁ”‘elastlc ungracked properties. However, the modulus of
elasticity is reducedffto 80% of itsgvalue to reduc@istrffness to reflect the observed behavior of
concrete when stresses do not, result |vn%3|gn|f|car€;§,cracklng as recommended in Table 6.5 of
FEMA 356. : i 4

2Damc c'iels ofi‘%‘)ﬁg&Nuclgar; lsland are consrdered in conjunction with their foundation and
supportmg media to form a soil: structure interaction model. The 2D models provide good
representatlon of the |mportant modes of the structure and seismic interaction between the
nuclearrgggland structures. \x?l' he SASST model with adjacent soil layers to the Nuclear Island
basemat iS¢Shown in Figures 4%%1 1. It is noted that in this figure the different sticks for the ASB,
SCV, and CIST’:"are coIIocated’,% nd therefore, appear as one stick even if there are three sticks
present. The serl{aﬁgjace% io?the foundation is modeled by eight layers as shown. The horizontal
soil element spacing |%dapprOX|mately 5 feet. Spring elements are used to connect the foundation
to these adjacent sorlﬁlayers The springs transfer the compression between the structure and the
soil. The soil beneathﬁ’the foundation is modeled using 81 elements to a depth of 1050 feet.
Three ESP soil profiles are used as shown in Figure 4.1-2. Two lines show in each figure; one is
the ESP soil profile and the other is SASSI input soil profile data. The maximum sizes of the saoil
. layers for the different depths are shown. The three soil profiles are lower bound, best estimate,
and upper bound. The ESP profiles are discussed in Section 3.0.
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Horizontal spacing; ~5ft

' &
b

Figure 4.1-1 - 2D Soil Structure Interaction Model
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Maximum Soil

Lower Bound Best Estimate Upper Bound Layer Thickness
in SASSI
Shear Wave Velocity (fps) Shear Wave Velocity (fps)
0 500 1000 150 2000 2500 Shear Weve Valochy (ips) 0 1m0 200 00 4000
0 0 1000 2000 3000 0
]
~N 3
- i .- ~12 ft
C - — |
200 T . r x0

Depth (i

Depth ()
8
Depth )

|| - T ke
o I\ o \“~18ﬂ

~23 ft

Note: The blue line indicates the data provided by Bechtel anzd the red line indicates the data used by Westinghouse.
The difference is due to layer thicknesses which is minor.

; Figure‘ 4.1-2 - E'S/P“Shear Wave Velocity Profiles for 2D Site Soil Layers
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4.2 Adjacent Buildings (Annex, Turbine, and Radwaste Buildings)

Since the Vogtle site is a deep soil site with a shallow inversion as shown in Figure 4.1-2,
adjacent buildings (Annex, Radwaste, and Turbine buildings) dynamic models are included in the
SASSI analyses. By including these buildings into the SASSI model, the adjacent building
seismic demands can be obtained. The SASSI models with these building models are shown in
Figures 4.2-1 and 4.2-2. It is noted that the Radwaste and Turbine buildings are represented as a
lump mass at grade, whereas the Annex buildings are represented as sticks.

*

EREBEE ¢ @ B 6 Eee

Figure 4.2-1 — Turbine and Radwaste Adjacent Buildings
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i
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*

East-West Model (y-dir)

Figure 4.2-2 — Annex Adjacent Building

5.0 Soil Cases and SSI Analyses

The SSI analyses are performed for the Early Site Permit (ESP) and Sensitivity (SEN) soil cases.
The ESP and SEN each have three soil cases: lower bound, best estimate, and upper bound.
Figure 5-1 is the shear wave velocity profiles to a depth of 160’ for each of the soil cases
evaluated. Figure 5-2 shows the FIRS and GMRS locations used in the Vogtle site specific
SASSI AP1000 NI Analyses.

Note that the SEN soil cases are based on a complete recalculation of site response assuming a
higher shear wave velocity profile of the backfill than used for the ESP soil profiles. This resulted
in a new set of FIRS, time histories, and strain compatible lower bound, best estimate, and upper
bound soil profiles. The purpose of this study is to determine the sensitivity of the Vogtle AP1000
NI seismic response to a much wider range of backfill shear wave velocity profiles.
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Figure 5.0-1 — Shear Wave Velocities for the ESP and SEN Soil Cases
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5.1 2D SASSI Analyses and Parameter Studies

This section describes the SASSI and parametric analyses performed using the 2D models that
include the adjacent structures described in Section 4.2. The Vogtle site-specific soil cases are
analyzed.

Figures 5.1-1 to 5.1-18 are the response spectra with 5% damping co}g\pared to the AP1000 SSI
Envelope for the ESP soil cases. Figures 5.1-19 to 5.1-36 are the&%ggpansons for the SEN soil

cases. These spectra are also at 5% damping. The floor responsg;spectra are given at the six
key locations as defined in Table 5.1-1.

in this region is due to tank sloshlng As seen fror%';able 5.1-2, the sld\&shmg frequencies are
away from this region of exceedance. Sloshing wuthm the tanks will not affectg;the AP1000 plant
design. : : g
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Table 5.1-1 — Critical Nodes Selected

AP 1000
Nodes Generic Plant Description
Elevation (ft)
4041 99.00 NI at Reactor Vessel Support Elevation
4061 116.5 Auxiliary Shield Building at Control Room Floor
4120 179.56 ASB Auxiliary Building X60FArea
4310 327.41 ASB Shield BuildirigiRoof Area
4412 224 Steel Containment Messel neatRolar Crane
ﬁ “f*“
4535 134.25 Containment Interal Structure t@peratlng

Tank and Selsmlc Response ‘3*%; ¢ ‘ Frequency
Directione,. |5, Hertz
Fuel Area %wﬁz@%ﬁ% - %ﬁ%@‘;’%
Fuel Pool, EW b e, 0039
e A Y AL Y
?:l'ransfer;ganal EW%@%” 0.68
@% xuel TransfegeCanal NS Wg%& 0.26
=N Loading*thfﬁEW@&% L) 039
A, Caskﬂlfoadmg Pit, NS %@‘" 0.37
4| fask Wathdown Pit, EW 0.39
agg%ul%@Washdowmplt NS 0.36
IRW§'I?;Tank o
Steel Wall EW 0.41
Stee ﬁyyau NS 0.25
N_ ‘Wall, EW + 0.36
|*North Wall Pressurizer, NS 0.29
West Wall, EW 0.29
South Wall, NS 0.29
Shielding Building
PCCS Tank 0.136
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Figure 5.1-1 - Comphxfison of Néde 4041 ESP Response to AP1000 SSI Envelope, NS Dir.
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Figure 5.1-2 - CompﬂﬁSon of Node 4041 ESP Response to AP1000 SSI Envelope, EW Dir.
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Figure 5.1-3 - Comparison of Node 4041 ESP to AP1000 SSI Envelope, Vertical Dir.
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Figure 5.1-5 - Comparison of Node 4061 ESP to AP1000 SSI Envelope, EW Dir
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Figure 5.1-6 - Compﬁrison'o‘f,Node 4061 ESP to AP1000 SSI Envelope, Vertical Dir
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Figure 5.1-7 -ecxoinpariso‘r'l’of Node 4120 ESP to AP1000 SSI Envelope, NS Dir
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Figure 5.1-8 - Comparison of Node 4120 ESP to AP1000 SSI Envelope, EW Dir
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Figure 5.1-9 - Comj)'arison of Node 4120 ESP to AP1000 SSI Envelope, Vertical Dir
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Figure 5.1-10 - Comparison of Node 4310 ESP to AP1000 SSI Envelope, NS Dir

37



SV0-1000-S2R-802 AP1000 Site Specific Seismic Evaluation Report

FRS Comparison Y Direction

10.0

9.0
8.0 f

7.0

vg2d-BE ESP-d5 4310
— — = vg2d-LB ESP-d5 4310
= - = - vg2d-UB ESP-d5 4310

6.0 .
; g . ——&—broad_ap2d-d5 4310
5.0

Acceleration (g)

4.0

3.0

20

1.0

0.0 SR 000 , |

0.1 1 4 3055 100
Frequency (Hz) G

Figure 5.1-11 3 Cbmparisoﬁ of Node 4310 ESP to AP1000 SSI Envelope, EW Dir
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Figure 5.1-13 - Comparison of Node 4412 ESP to AP1000 SSI Envelope, NS Dir
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Figure 5.1-15 - Comparison of Node 4412 ESP to AP1000 SSI Envelope, Vertical Dir
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Figure 5.1-16 - Comparison of Node 4535 ESP to AP1000 SSI Envelope, NS Dir
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Figure 5.1-18 - Comparison of Node 4535 ESP to AP1000 SSI Envelope, Vertical Dir
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FRS Comparison X Direction
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Figure 5.1-20 - Comparison of Node 4041 SEN to AP1000 SSI Envelope, EW Dir
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Figure 5.1-21 - Com]iarison 6f Node 4041 SEN to AP1000 SSI Envelope, Vertical Dir
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Figure 5.1-22 - Comparison of Node 4061 SEN to AP1000 SSI Envelope, NS Dir
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Figure 5.1-27 - Comparison of Node 4120 SEN to AP1000 SSI Envelope, Vertical Dir
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Figure 5.1-36 - Comparison of Node 4535 SEN to AP1000 SSI Envelope, Vertical Dir
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5.2 Adjacent Building Seismic Demand

The 2D SASSI east-west model, nuclear island and Annex building (Seismic Category Il building),
was used to obtain the relative displacement between nuclear island and at top of the annex
building at NI elevation 179-7" and annex building elevation 182’-8". The maximum relative
displacement between nuclear island and at top of the Annex building for the ESP Best Estimate
soil case is 2", which is less than the 4 inch gap between nuclear island and annex building. The
response spectra at the location of the Seismic Category Il Annex %,Illdlng are given in Figures
5.2-1 and 5.2-2 for the horizontal and vertical directions. The response spectra is compared to
the AP1000 SSI Envelope (identified as ap2d) for the ESP best .e uﬁate soil case (identified as
vg2d) at 5% damping. Aty

The seismic accelerations at the base of the seismic Catego;ﬁlll Turbrrand Radwaste buildings
are given in Table 5.2-1 for the soil cases assomategri\‘/\’iith ESP and S%N .50il cases. For the
AP1000 generic analysis, the seismic maximum seisfy Facceleration in eachg,;burldrng is greater
than 0.5g. %

The Vogtle specific maximum bearing pressures f

e, Radwas‘fe%Annex and Turbrne buildings
are given in Section 7.0. % 4

BE ESP’UUB'ES %{_L KX ES N7 LB SEN gg;
South Side <®%TB‘-” 0.15 0.17
Center 0265, 0.22 0.22
North Side 0.32 @@\oez@%ﬁ' 257 0.25 0.25 0.25
s .
South Side#™ ™“0%9, | 0205 | 0.20 0.20 0.18 0.16 .0.16 0.18
0.29%%h, 0.370%|. 0.37 0.37 0.21 0.22 0.22 0.22
0.21 §850.22 ™[§0.23 0.23 0.18 0.18 0.18 0.18
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Figure 5.2-1 - Horizontal Seismic Response Spectra at Base of Annex Building
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Figure 5.2-2 — Vertical Seismic Response Spectra at Base of Annex Building
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5.3 Sensitivity Study of Backfill Behind MSE Wall

A sensitivity study of the Vogtle site-specific NI SSI seismic responses was performed to evaluate
the effect of reduced backfill shear wave velocity (Vs) directly behind the MSE wall due to the use
of different backfill compaction methods adjacent to the MSE wall. This sensitivity analysis was
performed using two-dimensional (2D) seismic soil structure interaction SASSI models. The first
model assumes the V; of the backfill is the same throughout, and is the ESP best estimate (BE)
backfill Vs (515-909 fps). The second model utilizes the same BE backfill Vs, except for an area
extending from the face of the wall five feet into the backfill for the full height of the wall. Figure
5.3-1 shows the MSE wall configuration. For this area of fill, the ESP LB V, (421-755 fps) is used.
For the sensitivity analysis the ESP BE input time histories are used.

Figure 5.3-2 through 5.3-19 show the FRS comparisons between the Vogtle 2D model with the
reduced shear wave velocity directly behind the MSE wall (VG2dMSE-BE ESP-d5) and the Vogtle
ESP BE 2D SASSI (vg2d-BE ESP-d5) model at Nodes as shown in Table 5.1-1. These figures
also show the AP1000 SASSI 2D SSI FRS envelope.

The FRS for the model that included the LB backfill Vs directly behind the MSE wall were almost
identical to the FRS of the same model without any reduction in V; directly behind the MSE wall.
Therefore, the potentially reduced shear wave velocity of the backfill directly behind the MSE wall
does not affect the Nuclear Island building responses.

---------------------------

---------------------------
...........................

40 ft

...........................
---------------------------

MSE Wall Schematic

Figure 5.3-1 -2D SASSI Model with MSE Wall
Figure Not To Scale
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6.0 Stability Analyses

A stability analysis of the Nuclear Island (NI) has been performed with factors of safety
determined for:

» Flotation for ground water and maximum flood effect
¢ Overturning and sliding during tornado/wind/hurricane conditions
. Overturning and sliding during the SSE

These “generic” analyses have been performed for six site profiles: hard rock, firm rock, soft rock,
upper bound soft-to-medium soil, soft to medium soil, and soft soil: The stability factors of safety
for non-seismic loading for the AP1000 NI are given in Table 63 : 'he sI|d|ng analyses have been
performed using a coefficient of friction of 0.7. For the Vogtl&%ntem‘g’shdmg coefficient of friction
of 0.45 is used. Since all of the sliding factors of safety,arg ‘Iarger thar%é% it is not necessary to
calculate new sliding factors of safety for these cas ﬂusmg a coefﬁcnentkof friction of 0.45 since
there is a lot of margin between the factors of safety and “the limit. The mlmmum sliding factor of
safety will be above 7 for the Vogtle site if a shdmgﬁcoeﬂ" icient of frlctlon of 0.45¢ |SgconS|dered

The water table at the Vogtle site is below the ﬁlg%a@? ema t.» Tﬁ% water table |s “at Vogtle site
elevation 165 and the lowest point of the basemat‘isgat Nogtle site elevation 180". The Vogtle

e f%
ead weight is not reduced by the

The acceptablllty*o(usmg*fselsmnc response from the 2D SASSI model has been documented by
VL, Sy

Westinghouse generlcally;_ it has been shown that the shear and overturning moments compare

closely between the 3B”§?NI20) shell model and 2D analyses. In addition it has been shown that

there are very little changes in the seismic factors of safety associated with overturning and

sliding when using the 2D SASSI model or NI120 3D shell model.
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Table 6;1 — Stability Factors of Safety for Non-Seismic Loading for AP1000 NI

Sliding Overturning Flotation
Load Factor Factor Factor
Combination of Limit of Limit of Limit
Safety Safety Safety
D+H+B+W Design Wind &
North-South 23.2 1.5 | 515 -
East —West 174 1.5 27.9 —
D+H+B+ Wt Tornado gﬁ%@gltlon%ﬁ%
North-South 12.8 1.1 1757, S| e, | —
East —-West 10.6 1.1 | 9567 | 1.1 gl —
D+H+B+Wh &I-éu rlcgne Condition ‘{‘%%%%
North-South 18.1 — I %&
East —West 14.2 Pk — - X
‘@@"“%fé‘{i"é?ﬁ“
D+F W%ﬁimh - 1.1
D+B : 1.5

agai nst@/%r‘curnmg from a safe shutdown earthquake
négss resisting moment against overturning (due to the force of
dweadwelght buoye;gcy)
MO =Maximum SSE{ilnduced overturnlng moment acting on the nuclear island
N, e
MP = Res@ance moément associated with passive pressure
MAO = Mom%?t dugﬁto lateral forces caused by active and overburden pressures

Maximum SSE overturmng moments are calculated about column line |, west side of shield
building, and column lines, 1 and 11. Column line | is located along the east side of the auxiliary
building. Shield Building West (SB West) is located on the west side of the shield building.
Column line 11 is the north side of the auxiliary building and column line 1 is the south side.

Sliding Seismic Stability Formula

= [Ff + Fp] / [FSSE + FAO] (6.2)
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FS = Factor of safety against Sliding

Ff = Sliding resistance based coefficient of friction factor of 0.45
Fp = Passive soil pressure resistance

FAO = Active soil pressure + Overburden

FSSE = Seismic Shear

6.2 Vogtle Site-Specific Stability Evaluation

RS
The site-specific evaluation is performed using the seismic respg se of the NI from the lower
* bound, best estimate, and upper bound soil cases as described? ﬁ!?g Sectlon 3.0. The site specific
stability factors of safety for the Vogtle site are summanzed@m vTableiﬁ% ﬁzh -1 and 6.2-2 for the soll
profiles associated with the Early Site Permit and Sensntnﬁgf&(y cases. As seen f from this table, all of
the factors of safety are well above the limit, and refl “%‘gamuch more m%‘rgm than the AP1000

generic all soil analysis.

Increasing the Vogtle site-specific seismic response spectra atﬁthe 40 outcrop~locatlon to be
equal to 0.3g (ZPA), new stability factors of safety Arescaloulatéd ﬂ»The increase in seismic level is
1.2 in the horizontal directions, and 1.36 in the vertlcait%”alrectlonﬁ The summary of stability factors
of safety are given in Tables 6.2-3 and 6~2-4 and they ar%\zgell above the limits.
“; \:'*,

The sliding factors of safety are based;égg fullﬁpasswe pressure The sensitivity of the sliding
factor of safety versus passive pressuresis, showrf@ nzFigure B 2 g@l\Jsmg the upper bound ESP
estimate that has the lowest slldlng factor%;;of safetyi "l‘t“gls&noted that at the limit of the sliding
factor of safety (1.1) the passn pre_ssure |Svclose tdithe At~éRes7t§£ressure (15% Passive Pressure
vs. At Rest Pressure whlh&sls‘*”1 1% {E{ressure)

z}' A,
e Seismic stablllty?factors ofgsafeie?f/gfor :the, Vogtlé site have significant margin.
. The@(ogtle site selsml'“ tab|||ty factorsg@”of safety have significant margin above the
@%@@o gengnc desngn conS|der|ng a 0.3g (ZPA) level. The reduction of seismic load at
AVogtle is due to; SSI effectsa:that do not exist in the hard rock case.
%The seismic stablhty factor of safety for sliding have significant margin using a sliding
coef‘flcnent of friction d]}O 45, Even though the Vogtle coefficient of friction is less than that
standard AP1000 cergled de3|gn value, the standard design capacity would not be
reducedgﬁgr the Vogtle Site.
e When the?selsmlc stablllty factor of safety for sliding is equal to the factor of safety limit of
1.1, the passuve pressure is close to the At Rest Pressure. Therefore, the NI at the Vogtle
e and consideration of a dynamic coefficient of friction in the stability

.:

site will not<sli
calculation for shdlng is not required.
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Table 6.2-1 —Comparison of Seismic Stability Factors of Safety - ESP

Vogtle Site Vogtle Site Vogtle Site
AP1000 Specific Specific Specific Upper
Generic Lower Bound Best Bound
Stability Factors of Safety | Analyses Estimate Estimate Estimate Limit
Sliding NS earthquake 1.28 2.07 1.1
Sliding EW earthquake 1.33 2.10 1.1
Overturning NS earthquake 1.35 3.74 1.1
Overturning EW earthquake 1.12 2.77 1.1
Table 6.2-2 —Comparison of Seismic Stablllty Factors of Safe
Vogtie ?S'te i
AP1000 Spec1fi %" Vogtle Site
: Generic Lower Bound’ Specific Upper
Stability Factors of Safety Bound Estimate Limit
Sliding NS earthquake 2.02
Sliding EW earthquake 2.10
Overturning NS earthquake 3.68
Overturning EW earthquake@% T 2.81
Sy
Vdﬁﬁ‘% Site | Vogtle Site Vogtle Site
Specific Specific Specific Upper
Lower Bound Best Bound
Estimate Estimate Estimate Limit
Sliding NSfe“ﬁrthquake . 1.89 1.78 1.64 1.1
Sliding Ew’é'é*rthquake 1.33 1.92 1.89 1.77 1.1
1.35 2.85 2.69 2.58 1.1
1.12 2.23 2.15 1.98 1.1
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Increased to 0.3g at 40° Outcrop

Vogtle Site Vogtle Site Vogtle Site
AP1000 Specific Specific Specific Upper
Generic |Lower Bound Best Bound
Stability Factors of Safety Analyses Estimate Estimate Estimate Limit
Sliding NS earthquake 1.28 1.99 1.86 1.84 1.1
Sliding EW earthquake 1.33 2.06 2.00 1.91 1.1
Overturning NS earthquake 1.35 2.99 2.89 2.80 1.1
Overturning EW earthquake 1.12 2.38 2327 2.25 1.1
2.00
1.80
.—a-ﬂ"’//
1.60 R
/"‘__"‘:- — -
4 == —_—
g 140 — — ’-"—"‘—‘
5 1.20 frempm—m
b ~ T T T —rT—— T - T T — - FS(NS)
s 1.00 —FS(EW)
S
5 0.80 = Limit
“ 0.60
0.40
0.20
0.00

0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00

Fraction of Full Passive Pressure

Figure 6.2-1 — Sliding Factor of Safety versus Passive Pressure
ESP- Increased to 0.3g at 40 ft Outcrop — UB
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7.0 Foundation Bearing Pressures

The foundation bearing pressures from the Vogtle site specific evaluation are the maximum pressures
associated with the dead load plus seismic load cases. To account for 3D seismic effects, the maximum
bearing pressures were calculated using the square root sum of squares of the seismic responses in the NS,
EW, and vertical directions. The maximum bearing pressure given in Table 7-1 includes the bearing
pressure due to seismic excitation plus the building dead load pressure.

Nuclear Island

Best Estimate ESP 16.53
Best Estimate SEN 15.44
Lower Bound ESP 15.71
Lower Bound SEN

Upper Bound ESP
Upper Bound SEN

The details of the foundatlon settlem&?nt analys §Jor the Vogtle site are reported in Reference 3.
The foundation matffalsplacements for,;the AP100®?bU|Id|ngs due to potential elastic settlements of
the subgrade soils at"vthe Vogtle snt‘e re, documentzed |n this reference. The evaluation examines
AT,

the construction conditions %gmcludmg"?thea;str%tégtural Ioadlng sequences and calculates the resulting
settlements, el ;gthe foundagpg\sz:?’mat displacement time histories. Based on the evaluation, it
estlmates%gnaxmum fﬁgﬁundahog ,mat displacements rotations and the maximum differential
dlsplac%rpents between«'buudlngs'« &
b *9“ 5 ".

The settlement analysis an the subsequent structural evaluation estimates foundation -mat
vertical d%%p“lacements tlltlng and differential displacements between buildings. The analysis is
based on th%?proposed constructlon schedule and sequence. :

‘Ega'y"\

The predicted maxumu

the basemat (Referenc_a:e%
Table 8-1 below. ‘&5

tt[ements are less than 3 inches total and 1/2 inch in 50 feet tilt across
) #The settlements calculated for the Vogtle site are given in

oﬁ’m
f«%

i
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Table 8-1 — The maximum settlements for the Vogtle site

Building Settlement Surnrnary . lef(i;?::;:tlo?ggr:teer?)ent
Max. Min. [Tllt (inch per 50')] Nuclear | Turbine |Radwaste] Annex
SettlementSettlemeny] NS EW Island | Bldg. Bldg. Bldg.
Nuclear Island 2.66 1.39 0.06 0.39 - Q.44 0.12 0.32
Turbine Bldg. 1.85 1.51 0.05 0.01 0.32 0.75
Radwaste Bldg. 2.00 1.98 0.00 -— 0.44
Annex Bidg. 2.47 2.37 0.01 0.44 -

ings ‘anjelevation relative to
the settled NI. l@:@' ‘é’?ggﬁ

@

The maximum founda'uon tllt is 0.39” in 50’ and occurs in the
S ‘w) >

The most significant differential
adjacent bu"lldr’ﬁgs is 0.44 inch, between the Nuclear

s

.

The proposed settlemen onrtorrngwtplan addresses the expected heave or rebound during the
excavation and de%aterrng phase as well as‘@the settlements due to the building construction

(o) fhe pred|cted settlements for the generrc proflles considered in the standard

L Prezometers to measure pore ‘water pressures in the Blue Bluff Marl and the Lower Sand
0N T, e,
lacyeﬁr\ Vibrating wire plezometers are preferred for this purpose, as they are adequately
sensrtlve and responsrve and easily record positive and negative changes on a real-time
% i 1

o Settlement mor?;um*e%gtts placed directly on concrete, preferably on the mud mat and on the
corners of the structures at grade that are accessible with conventional surveying

equipment. v

Settlements will be monitored continuously during all construction stages to verify structural
displacements due to construction loads. Figure 9-1 presents a drstnbutlon of the suggested
monitoring points located at the building’s foundation mats.

Monitoring will be performed continuously for all the structures during and after construction,
particularly when large loads are applied early in the NI construction (CV Head, M20, M21).
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Particular emphasis will be placed on the rotation about the north-south axis of the Nuclear Island,
as this study estimates that a noticeable tilt may occur in this direction.

i Rl e v e e
N
T8, _
R.B. RB. NL ,EB. | T8.
CONTAINMENT p N '
NL NI
@
\NL
RAng\gAGSTE TURBINE BLDG
SOUTH
AUX BLDG NORTH
: AUX BLDG | .
: A8,
NI [AB AB. £ 18, 18.
RS, R.B,
ANNEXBIDG
AB. AB, AB.
® Monitoring points of each Bullding AGURE 15
I PROPOSED MOMITORING POINTS
WESTNGHOUSE
AITSBURGH, PENNSYLVAMA
PG Rt e

nts for Vogtle
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Appendix A:
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Due to the large volume of excavation and the lateral extent of the backfill at the Vogtle
site, the backfill layers were modeled as free-field soil layers in the characterization of the
soil profile for both the site amplification for development of ground motion (GMRS and
FIRS) and the site-specific seismic SSI analysis of the AP1000. A sensitivity analysis was
performed to assess the sensitivity of this modeling assumption to the explicit modeling of
the geometry of the excavation and backfill on site response and seismic SSI response.
The results provided here pertain to the SSI portion of the sensntlwty analysis for the
Vogtle site-specific seismic SSI analysis of the AP1000. ;

A 2D SASSI bathtub model (Bathtub Model-d5) was degglg d to represent the E-W cross
section of the Vogtle excavation and backfill soil condmon as%shown in Figure A-1. The
bathtub model is constructed with the nuclear lsland and adjacentaannex building with the
backfill soil modeled as part of the structural model For this modelﬂthe strain-compatible
soil properties for the in-situ upper sand layerzawere used as part o@‘:{he free-field SASSI
model. The seismic response of the bathtub”ggmodel is compared to the‘xselsmlc response
obtained using the standard Vogtle site- specmc 2D SASSI model (2D-AP d5) The input
time histories and the compatible soil proflles%were prowdg“d for both models‘pfrom the site
response portion of this sensitivity anaIyS|s WFo each of”the two 2D SASSI models, the
SSI response was limited to usmg the mean soil proﬁle “and one time history from the site
response portion of the senSmV{t analysis. The* mput motions for the two SSI analyses
were from the respective 1D“{'§c KE»fffanalySIS from?lthe site response portion of the
sensitivity analysis and consnstéﬁrﬁ%‘wm%‘theéfree-f eld S0l charactenzatlon used in each
i R N
SASSI model. For the bathtub model the - smgle’ﬂtlme hlstory is called the “in-situ time
history” since it is de\éeloped from %E soM*cqumnathat mcluded the 86 foot in-situ upper
sand layer. For thefgta“haé“ d,\_/ogtle Slte specuﬂc 2D SASSI model the single time history is
called “backflli{,ﬂ%e hlstory €hce it is de\%ffoped from a 1D soil column where the top 86

feet is backflllf%-’ gy@ :%3%
£

Figures A-2 and%;;&are the@?%bnzontal roor\g_%sponse spectra 5% damping comparisons of
the x\b/@%gtle 2D SASSI{gHbathtub modelg%(Bag%tiub Model-d5) using in-situ time history and the
Vogtlefé"Stt“yé‘gspeCIflc 2@,§§ASSI AP model"“(ZD AP-d5) using the backfill time history. The
fAP1000 2D° sta%“dard desngn enveloped floor response spectra are shown to provide an

%@verall assessmen of the{avallable margin. The floor response spectra are compared at

Six, critical locatlons gfﬁlt should ybe noted that the single time histories that were used

represent time hlstones from 1D soll columns analyses W|th a high frequency rock mput

-----

does S’ﬁotmlnvahdate éhié’é one to one comparison needed for a sensitivity analy5|s The
backfill model Bathtub'?Model d5, used an in-situ time history. The AP model, 2D-AP-d5,
used a tlmekhlstor}éﬁthat was developed assuming the backfill was of infinite extent.

Figures A-8 to “A-13 compare the Vogtie 2D AP model and the Vogtle bathtub model
transfer functions at the same six key locations. Bath-tub represents the Bathtub Model
and Backfill represents the AP model. Transfer functions represent the harmonic
amplification of the input motion at base rock to the response motion at the selected
locations in the SSI model. This result is documented in Bechtel National, Inc.
“Calculation of Transfer Functions Using WEC Response Time History”, SNC Calculation
Number SV0-SSAR-XSC-2018 (Reference 4).
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Although the bathtub model shows slightly higher transfer function peaks, the transfer
function comparisons are very close and indicated no significant differences. The
response spectra obtained from the 2D bathtub and 2D AP model are similar. There are
some variations between the 2D bathtub model and the 2D AP model due to the modeling
of the backfill but these differences are small. There is significant margin between the
AP1000 2D and the Vogtle 2D results compared to the AP1000 generic spectra. From the
analyses performed using the 2D AP model and the backfill model, it can be concluded
that the AP1000 plant design is acceptable for the Vogtle plant site. The difference
between the AP model and the bathtub model are negligible.

— AN

MAT NUM JAN 19 2008
11:20:34

l
f
t
!

Vogtle Extent of Backfill Model (1-08)

Figure A-1: 2D SASSI Backfill Model
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Figure A-3: FRS Comparison at Node 4061
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Figure A-5: FRS Comparison at Node 4310
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SNC - Backfill to Bath-tub Comparison of Transfer Functions - Node 4041
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Figure A-8: Vogtle AP vs. BT Transfer Function from Bed Rock to Node 4041

SNC - Backfill to Bath-tub Comparison of Transfer Functions - Node 4061
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Figure A-9: Vogtle AP vs. BT Transfer Function from Bed Rock to Node 4061
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SNC - Backfill to Bath-tub Comparison of Transfer Functions - Node 4120
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Figure A-10: Vogtle AP vs. BT Transfer Function from Bed Rock to Node 4120.

SNC - Backfill to Bath-tub Comparison of Transfer Functions - Node 4310
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Figure A-11: Vogtle AP vs. BT Transfer Function from Bed Rock to Node 4310
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SNC - Backfill to Bath-tub Comparison of Transfer Functions - Node 4412
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Figure A-12: Vogtle AP vs. BT Transfer Function from Bed Rock to Node 4412

SNC - Backfill to Bath-tub Comparison of Transfer Functions - Node 4535
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Figure A-13: Vogtle AP vs. BT Transfer Function from Bed Rock to Node 4535
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