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RAI 03.08.04-30, Supplement 7

QUESTION:

Follow-up to Question 03.08.04-23

In response to staff question requesting additional information (Letter U7-C-STP-NRC-100036,
dated February 10, 2010) about how various steel and concrete elements of site-specific structures
are designed, and the design results, the applicant provided some analysis and design information.
The applicant also referred to the Supplement 2 response to Question 03.07.01-13 (Letter
U7-C-STP-NRC-090230, dated 12/30/09) for pertinent design summary information. In order for the
staff to conclude that the design of site-specific structures meet the requirements of GDC 2 by
meeting the guidance provided in SRP 3.8.4 and 3.8.5, or otherwise, the applicant is requested to
provide the following additional information: °

1. The applicant states in the response that a three dimensional finite element analysis (FEA)
is used for structural analysis and design of the UHS/RSW Pump House. FSAR Section
3H.6.6.1 states that analysis for the seismic loads was performed using equivalent static loads
and the induced forces due to X, Y, and Z seismic excitations were combined using the SRSS
method of combination. However, the applicant did not describe how the equivalent static
loads due to seismic excitation were determined and applied to the static FEA model from the
results of soil structure interaction (SSI) analysis used for determination of seismic response.
Therefore, the applicant is requested to provide details of how seismic response analysis results
from dynamic SSI analysis were transferred to the static FEA model, including how the effects
of accidental torsion were included in the analysis and design of UHS/RSW Pump house.
Please also update FSAR with the information, as appropriate.

2. The applicant stated in its response that the modulus of subgrade reaction for static loading was
calculated as the average of the local values at nine locations under the foundation.
The applicant is requested to provide these nine values, and explain why it is considered
appropriate to use the average value. Please also explain how the foundation subgrade modulus
was used for calculating nodal springs for the FEA model, and how the effect due to coupling
of soil springs was considered in the analysis.

3. For seismic loading, the applicant has outlined a hand-calculated procedure that
utilizes published formulas and charts to estimate the foundation spring constants. According
to this procedure, the equivalent modulus and Poisson’s ratio of a layered soil system are
first estimated using the cumulative strain energy method. The resulting values are then used in
the equations for computation of the spring constants for a rigid foundation of an arbitrary
shape embedded in a uniform half-space. The shear moduli used for individual layers are strain
compatible values, and include the mean, upper bound, and lower bound soil cases.
The approximate procedure outlined above for developing the foundation spring constants does
not take into account the pressure distribution under the base slab. Furthermore, this
procedure does not account for the frequency dependence of these springs. As such, the
applicant is requested to provide a justification for not considering the effects of pressure
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distribution and system frequency in developing the foundation dynamic springs including
describing the impact on the calculated results.

4. The applicant’s response does not provide details as to how the soil springs calculated
under static and seismic loadings are inputted to the 3-D static FEA model to calculate the
design stresses. Therefore, the applicant is requested to describe in detail how the static and
seismic soil springs are inputted into the FEA model, and how the results are obtained for
stress evaluations. Specifically, the applicant is requested to explain if the two sets of springs
were used in a single model, and how the two sets were combined to a single set of
springs. Otherwise, if the two sets of springs were applied to separate FEA models, describe
how the load combinations were performed. The applicant is also requested to provide
sufficient detail to assist staff in understanding how static and seismic soil springs are used in
the FEA model and results combined for stress evaluations.

5. Inthe FSAR mark-up of Sections 3H.6.6.3.1 and 3H.6.6.3.2 provided with the response,
the applicant identifies the method used by the applicant for combining forces and moments. In
this method, for each reinforcing zone, the maximum force or moment is coupled with
the corresponding moment or force for design for the same load combination. It is not clear if
this method of combining forces and moments for design will envelop the worst combination
of forces and moments for all elements in a reinforcing zone. Therefore, the applicant is
requested to describe the method of combining forces and moments used by the applicant with
a typical example of a reinforcing zone, and demonstrate that this method of combination will
yield the worst combination of forces and moments that should be considered for design.

6. The staff notes that in the FSAR mark-up of Section 3H.6.6.3.1 provided with the response,
the reported values of soil springs for the RSW Pump House are significantly larger than those
for the UHS basin. The applicant is requested to confirm these values, and explain the reason
for the large difference.

7. The response did not include any information about the maximum static and dynamic
bearing pressures under the foundations of UHS/RSW Pump House. The applicant is requested
to provide the maximum static and dynamic bearing pressure under the foundations of
UHS/RSW Pump House, compare these values with the maximum allowable static and
dynamic bearing pressures, and include this information in the FSAR.

8. In its response to Question 03.07.01-19 (letter U7-C-STP-NRC-100129, dated
June 7, 2010), the applicant provided analysis and design information for the seismic category
I Diesel Generator Fuel Oil Storage Vault (DGFOSV) a which was not previously included in
the FSAR. The information included in the response does not describe how structural analysis
and design of the structure was performed. Also, reference is made to FSAR Section 3H.6.4 for
design loads. FSAR Section 3H.6.4 has been updated several times in various responses, and it
is not clear where this information can be found. Therefore, the applicant is requested to
provide complete structural analysis and design information for the DGFOSYV to ensure it
meets acceptance criteria 1 through 7 of SRP 3.8.4 and 3.8.5. The staff needs this information
to conclude that the DGFOSYV is designed to withstand seismic loads and meet GDC 2. Include
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in the response an updated version of Appendix 3H where structural analysis and
design information for all seismic category I structures can be found.

While reviewing this response, and other responses referenced in this response, the staff

noted that the applicant has used different values of coefficient of friction for sliding stability
evaluation; e.g., the value 0.3 was used for the RSW Pump House, 0.4 was used for UHS
basin, 0.58 was used DGFOSYV, and for the Reactor Building (RB) and the Control Building
(CB), it was stated to be more than 0.47. It is not clear if these values are the required
coefticient of friction, or the minimum coefficient of friction available. The applicant is
requested to clearly specify the minimum coefficient of friction at various locations of the site,
if they are different, and explain how these values were determined. Please also clarify this
information in the FSAR.

The staff noted references to Diesel Generator Fuel Oil Tunnel (DGFOT) in several

RALI responses. Please confirm that DGFOT is not a seismic category I structure, and if it is
seismic category I, include the analysis and design information to show how the design of the
DGFOT meets the acceptance criteria 1 through 7 in the SRP 3.8.4 and 3.8.5 in the FSAR.

SUPPLEMENTAL RESPONSE:

The Supplement 6 response to this RAI was submitted with Nuclear Innovation North America
(NINA) letter U7-C-NINA-NRC-110116, dated September 12, 2011. This supplement provides the
response to the following action items discussed in the NRC audit performed during the week of
September 27, 2011.

Punch List Item 131

In RAI 03.08.04-30 S5, clarify why the wave propagation for DGFOT is based on site-specific
SSE.

Action: Design parameters table (i.e. Table 3H.9-1) will be updated per Action Item 3.7-58.

Punch List Item 134

In COLA Rev. 6, Figures 3H.7-31 and 3H.7-32 are not legible and the table number in the table
heading for Table 3H.9-1 is noted as Table 3H.8-1.

Action: COLA Rev 6 Figures 3H.7-31 and 32 will be replaced and design parameters table (i.e.
Table 3H.9-1) will be updated per Action Item 3.7-58.
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Action Item 3.7-58

Add a note to the design parameters table (i.e. Table 3H.9-1) to specify that the wave propagation

paramelers are site-specific and correct the table number in the table heading (Punch List Items
131 and 134) in RAI 03.08.04-30 S7.

Axial tensile strains, forces and moments at tunnel bends due to seismic wave propagation are layout
dependent. Since the layout of Diesel Generator Fuel Oil Tunnels (DGFOT) is site-specific, the
seismic wave propagation for DGFOT is based on the site-specific Safe Shutdown Earthquake.

COLA Figures 3H.7-31 and 3H.7-32 have been revised. The revised figures are provided in the
RAI03.07.01-29 Supplement 1 response which is being submitted concurrently with this response.

COLA Table 3H.9-1 has been revised per Action Item 3.7-58 (see Enclosure).

As aresult of this response COLA Part 2, Tier 2, Appendix 3H will be revised as shown in the
Enclosure.
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Enclosure

Mark-ups to COLA Revision 6
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xtreme Environmental Design Parameters for Seismic Analysis, Design, Stability Evaluation and Seismic Category IT/I Design
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Table 3H.9-1 Extreme Environmental Design Parameters for Seismic Analysis, Design, Stability Evaluation and Seismic Category I/l Design
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RAT 03.08.04-34, Supplement 2

QUESTION:

10 CFR 50, Appendix A, GDC 2, requires that structures important to safety shall be designed to
withstand the effects of natural phenomena with appropriate combination of the effects of normal
and accident conditions. To meet this requirement, all seismic category I structures must be designed
for required strength at all locations in the structure. During the October 2010 Audit the applicant
presented the procedures to verify the concrete sections of the UHS/PH structural members resulting
from the code-required load combinations. The internal forces (i.e. shear, moment, axial force,
torsion, etc.) used to determine the required strength of the structural members (i.e. walls, slabs,
beam, columns, etc.) of the UHS/PH building are generated by the applicant with the help of
SAP2000 models simulating the building’s static and dynamic behavior. These element forces are
subsequently processed by the applicant with a number of in-house developed programs for design
of concrete sections. It was noted that concrete slabs and walls were designed for out-of-plane shear
by averaging the element shear forces across cut lines that extended along the entire width of the
walls and slabs. The staff considers that averaging of out of plane shear along the entire cut line of a
slab or wall could lead to unconservative estimate of shear stress in slabs. The subject was discussed
with the applicant during the audit. Although the applicant explained the procedure by referencing to
ACI 349-97, Section 11.12, “Special provisions for slabs and footings,” it did not provide the staff
with a sufficient interpretation of the provision of the ACI code, which appears to be intended for
shear strength of slabs and footings in the vicinity of columns, concentrated loads, or reactions, to
close this issue. ACI 349- 97, Section 13.3.1, states that a slab system may be designed by any
procedure satisfying conditions of equilibrium and geometric compatibility, if shown that the design
strength at every section is at least equal to the required strength. Averaging of out-of-plane shear
across the entire width of a slab may not show that the design strength at every section is at least
equal to the required strength. Therefore, in order for the staff to conclude that the site-specific
structures are adequately designed for out-of plane shear, the staff requests STP to demonstrate that
use of average shear force across the entire width of slab, instead of the shear force demand at every
section obtained from analysis may be considered acceptable by any or more of the following:

» Obtain clarification from the ACI regarding validity of use of Section 11.12 of ACI 349-87 for
the situations where the provisions of the code were used,

* Provide examples of any precedence where similar methodology was accepted by the staff,

* Provide detailed justification using industry accepted standards, technical references,
experimental results, etc., to justify redistribution of the shear forces obtained from finite
element analysis.

The applicant is also requested to update the FSAR as necessary.
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SUPPLEMENTAL RESPONSE:

The original response to this RAI was submitted with Nuclear Innovation North America (NINA)
letter U7-C-NINA-NRC-110050, dated April 5, 2011. This supplement provides the response to the
following action item discussed in the NRC audits performed during the weeks of May 23, 2011 and
July 25, 2011.

Beam shear discussion (Punch List Item 119):

Calculations will be revised and FSAR tables will be updated as a Confirmatory Action
(Follow-up to Punch List Item 56, Audit Action Item 3.8-21)

Finite element analysis was used for design of the following structures:

Ultimate Heat Sink (UHS)/Reactor Service Water (RSW) Pump House
Diesel Generator Fuel Oil Tunnels (DGFOT)

Diesel Generator Fuel Qil Storage Vaults (DGFOSV)

Radwaste Building (RWB)

As noted in the original response, unless noted otherwise, design of these structures for out-of-plane
shear have been conservatively revised based on finite element analysis results for each element
without averaging the shear over several elements. The Supplement 1 response to this RAI
submitted with NINA letter U7-C-NINA-NRC-110116, dated September 12, 2011 provided the
summary of results for UHS/RSW Pump House and DGFOT. This supplemental response provides
the summary of results for RWB and DGFOSV.

RWB:
No averaging has been used for out-of-plane shear design. Tables 3H.3-3 and 3H.3-4 and Figures

3H.3-8 through 3H.3-49 (see Enclosure) have been revised to reflect the results of this analysis and
replace the existing tables and figures in the COLA.

DGFOSV:
No averaging has been used for out-of-plane shear design. Table 3H.6-11 and Figures 3H.6-142
through 3H.6-208 (see Enclosure) have been revised to reflect the results of this analysis and replace

the existing tables and figures in the COLA.

As aresult of this response COLA Part 2, Tier 2, Appendix 3H will be revised as shown in the
Enclosure.
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Enclosure

Mark-ups to COLA Revision 6
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3H.6.7.2.1 Wall and Slab Design

For each remforcement zone, thelfollowing in-plane and-transvers ,i’shea{s‘, with the corresponding
Ioad comblnatlon are reported,m Table 3H 6-11 mum.average

3H.6.7.3.1 Uplift Analysis

The SAP2000 finite element models were checked for uplift effects by reviewing the joint reaction at
the basemat. It was determined that under seismic loading the DGFOSV experiences uplift. Using
the 100%, 40%, 40% rule for combination of three seismic excitations, non-linear analysis was run
on each model with uniform Winkler soil springs and pseudo-coupled soil springs to determine an
enveloping adjustment factor for forces and moments from the linear analysis for the foundation mat
and the connecting walls. The non-linear analysis iterates multiple times removing soil springs that
go into tension during each iteration until no soil springs are in tension. For the directional
earthquake loading required for the nonlinear analysis, the DGFOSYV critical loading, a safe
shutdown earthquake (SSE) from the southwest in combination with static active and passive loads
for SSE, is considered.

Comparing resultant foundation mat and wall reactions from the linear analysis with mat and wall
reactlons from the nonhnear analysis, there is a max1mum reactlon

increase for the cohnectlng walls e, esa K bendlng momehts (envelopmg
cases with Winkler and pseudo- coupled son springs) i in the nonlinear analysis. To account for this,
the resulting forces and moments from the linear analyses were adjusted by applylng an increase

ct 5S g onnectlng walls,:and an increase

|n'the foundatlon mat {
dimoments in the connectmg walls for the DGFOSYV design.

factor {11308 to all |
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design (Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design (Continued)

Lengttudingl Reintorcamnent Dasign Lodas

z 3 3 3
5 5 H g - H H z L Transverse Shear Design Loads ™
g 3 1833, . § 8 i Axizl and Flaxre Loxds tn-Ptane Svear Loads Ralnforcement Transverse Sbear®
] 525%| 1% 3 £ £ & Provided Provioea| Remaris
3 3 =3 = b o Load w w Losa Inptane e Load MHonzontal Section Vartical Saction i)
s = = 3 5 ooy Plezars Stear " Transverse Sheat £ Adal Fores
: 2 ) Combinatian wpainy | mapern comdination Combinston roe ‘Shear Force ‘Cotresponding Axial Porca
2 fepainy —. 1)) Qpim fapim —iplm
uTem 221 14D - 17U~ L7+ 1.TED E 5
waccu 20554 14D - LTL 17+ 1R S
wa 14D - 7L - AT - 17D w 1 - . . . _ . @
MUAT s 14D+ LTL~ L7H - 7B 7 E2
e s 14D+ L7+ L7 - 7B Y
weTon e 140 - LA LI~ 1780 » E)
mees U156 1D 7o 10T LT -7 s
v 140 - 1P - 17 LTE B ) - - - . B . .
oy 2182 14D+ 17U~ L7 > 70 B a7
rvey 2182 14D - ST+ 1.7+ 170 - E
urcH 2020 14D LI~ 17H - 4TS e am
cem 27078 140 -1~ 1TH 97 »
Er — 14D - ATL > LT « 17E0 o a2 - - . - . - -
ar e 14D+ 1T+ 17+ LTED » 55
=Y N ;
rav gy 14D+ LT+ 17 + 1TED 155 -
Mo 20 0-LeH-E 1 FS
wceu 7 11T TH 430 EN
3 e 140 - 1R AT+ 170 & ™ - . . - _ . .
At = 14D+ LI L7H ~ 17E0 N 09
e 29 140+ 7L+ LI - 1.7E0 am i
Y w7 140 - 7L+ LTH 1780 u =
accu 07 14D+ 17U LI+ 170 ES) a0
ML 14D~ 1TL+ LI+ LT @ na - - . . . s
AT w2 140+ L7 LT - 176 n E
e = 140+ L7+ 100 - 1T 3 08
z2371
e g DeLeW-E » &
=
H cow sy 140~ L~ 1TH 2 =
= Mowrsn | vezes | sman eva - 1O AT LT - 1T n 12a - - - . - - o
aear 14D+ L~ LT~ LTES ”
3 208 4 7 =
w2371 N
e p 14D - 1AL LI+ TR0 £ =
srrca s DLt -E " an
nccn Y 14D - 7L e 17 1 7E0 @ BN
e Z%ar 14017 BT LIS ® N - . . . R _ am
T ke 14D 7L 170+ 1760 s e
a1
anc gk 140+ 27U~ LI+ 1760 “ za
Posy] ey 140 - 47+ LTH + 1TEs @ -
exccu nn [ TTE ST as S
eva 140~ LR - LT - LTEs w 2 - - . . R . @
swaar ste CeLeweE 3 Y]
2urc 18058 DeteH-E R m
e s 14D+ 7L~ 17 - 1TES EY £
reccu Teszs 10 UL 100 1LTED a7 s
svL 140~ 1T+ LT + 1TES m s - - . . . .
AT 21 14D+ UL o1 - 1 TED s an
auc n 14D+ L7L e LA - 1TED 129 an
3
= 11569 14D+ L7+ 179 - 1760 s E
nacca 7o 14D+ 7L+ LI+ 1IE0 s 2m
v 14D = 17 - DT - 1780 ar o2 - . - . . - .
Mexs 23304 14D+ T e TH - 16 14 e
AL <o) 14D > 1AL - 17 ~ 1.TE 151 2 .
arest s 14D - 1T e 1T - 1780 " £
wocu 26 14D+ 7L > LTH - VTR s =
1L 14D~ 17U+ 124 - 1.TED 15 173 - . . - - .
woear 297 DeLeWoE . m
auc 1297 LD LT 1T - 1780 e an

U7-C-NINA-NRC-110138

Attachment 2
Page 6 of 145




RAI 03.08.04-34, Supplement 2

Table 3H.3-3: Results of Radwaste Building Concrete Wall Design {(Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design (Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design (Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design {Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design (Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design (Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design {(Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design {(Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design (Continued)
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Table 3H.3-3: Results of Radwaste Building Concrete Wall Design (Continued)
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Table 3H.3-4; Results of Radwaste Building Concrete Slab Design
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Table 3H.3-4: Results of Radwaste Building Concrete Slab Design (Continued)
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Table 3H.3-4: Resuits of Radwaste Building Concrete Slab Design (Continued)
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Table 3H.3-4: Results of Radwaste Building Concrete Slab Design (Continued)
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Table 3H.3-5 Summary of Structural Steel Design

Elevation 35'-0" Floor Steel Beams

Safety Margin = Max. Moment
Location® Figure Number Size?** Capacity!Demand (Kip-ft) Governing Load Combination®
W10X=4 .
Elevation 35°-0" Formwork 20 a7 DL
W14X193 15 565.8 O+L
Steel Beams 3H.3-39
3H.3-40 W14X283 1.8 700.4 D+L
H341 Wiaxa2 15 5205 D-L-E'
Elevation 35°-0" Composite 3H.3-42 w3bx210 13 577.4 Construction
Steel Beams W36x231 12 4540.4 DeL+E
W36x262 1.1 5511.0 D+L+E
Roof Truss Members
Safety Margin = Max. Axial Load '
Location Figure Number Size?™* Capacity/Demand (kip) Governing Load Combinatior®
North-South Spanning Truss " - 16 7050 O-L+E'
Top Chord Member Wi4axi2o : : -
1.6 -962.0 D+L-E’
North-South Spanning Truss PP
W14X311 14 215140 DeL+E
Bottom Chord Member 43 9020 D-E
North-South Spanning Truss
N W12X136 14 910.8 DeL-E
Outer Diagonal Members 45 3200 D-E’
North-South Spanning Truss 3H3-43 .
) 2L8X38X1 28 2410 D-£
3H344 =
Outer Vertical Members 13 8670 DeL-E
North-South Spanning Truss ;
2L8X6X3/4LLB8 14 284.0 D+L+FE
inner Diagona! Members 27 1390 p-z'
13 -185.0 D+L+E’
North-South Spanning Truss
h 2L8X4X1LLBB 1.1 3860 D+L+E’
Lateral Bracing Members 11 3160 DrL-E
E“’,’r'w":;s":';::‘u:"“ 2U5X5X172 38 470 0.8D+E"
op Lhor! 1.9 -152.0 D+L-E
East-West Spanning Truss .
2t8X4X1LLBB 14 315.0 D+L+E
Bottom Chord Member 71 540 0.9D+E"
East-West Spanning Truss
N LexXgX7/2 13 208.0 D+L-E
Outer Diagonal Members 83 310 0.9D+E"
East-West Spanning Truss IH3-43
LEXEX 172 33 350 D+L+E
Outer Vertical Members 3H.345 13 1420 DeLaE
East-West Spanning Truss
L4X4X372 43 140 D+L+E’
inner Diagonal Members 14 70 0.9D+E"
East.West Spanning Truss
LEXEX 112 50 238 0.9D+E’
Inner Vertical Members 29 530 D+L+E"
East-West Spanning Truss .
3 L 5X5X3128 as 18.0 D+L+E
Lateral Bracing Members 26 216 D+L~E
Roof Purlins
Safety Margin = Max. Axial Load'  Max. Moment’

Location Figure Number Size?4 Capacity/Demand (kip) (kip-ft) Governing Load Combination®
North-South Spanning W12X210 13 12083 32 DHLeE
Roof Purling
East-West Spannin SH3-43

- panning WBX67 18 -269.6 25, D+LE'
Roof Purlins
Notes:

1. Positive axial foad is tension and negative axial foad is compression.
2. ‘N-shapes : ASTM AS72 Gr. 50 (Fy = 50ksi)

s w

Angles and Double Angles : ASTM A36 Gr. 38 (Fy = 36ksl)
Member sizes reporied are 93sed on analysis results.

Actual member sizes used will have the same or greater capacity, but size and shape may vary based on connection design requirements.
E,ls the design basis earthquake load {1/2 SSE). E’is the I/l earthquake load (SSE).

. The steel beams located between column lines W1-W7 and WA-WE are required for concreta formwork only. Once the concrete cures,
the concrete alone is designed for all design basis loading. The formwork steel will remain in-place unless commedity routing required

the fc stesitober d.

Maximum moment for governing foad combination is based on bending about the minor-axis.

@ o

~
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Table 3H.6-11: Results of DGFOS Vault Concrete Design
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Table 3H.6-11: Results of DGFOS Vault Concrete Design (Continued)
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Table 3H.6-11: Results of DGFOS Vault Concrete Design (Continued)
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Table 3H.6-11: Results of DGFOS Vault Concrete Design (Continued)
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Table 3H.6-11: Results of DGFOS Vault Concrete Design (Continued)
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Table 3H.6-11: Results of DGFOS Vault Concrete Design {Continued)
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Figure 3H.6-142: Slab 1 Looking Down
Horizontal Reinforcement Zones

Near Side Face
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Figure 3H.6-143: Slab 1 Looking Down
Vertical Reinforcement Zones

Near Side Face
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Figure 3H.6-144: Slab 1 Looking Down
Horizontal Reinforcement Zones

Far Side Face
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Figure 3H.6-145: Slab 1 Looking Down
Vertical Reinforcement Zones

Far Side Face
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Figure 3H.6-146: Slab 1 Looking Down
Transverse Reinforcement Zones
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Figure 3H.6-147: Roof 2 Looking Down
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Figure 3H.6-148: Roof 2 Looking Down
Vertical Reinforcement Zones

Near Side Face
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Figure 3H.6-149: Roof 2 Looking Down
Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-151: Slab 3 Looking Down

Horizontal Reinforcement Zones
Near Side Face
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Figure 3H.6-152: Slab 3 Looking Down
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Near Side Face
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Figure 3H.6-153: Slab 3 Looking Down

Horizontal Reinforcement Zones

Far Side Face
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Figure 3H.6-154A: Slab 3 Looking Down

Vertical Reinforcement Zones
Far Side Face
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Figure 3H.6-1548: Slab 3 Looking Down

Transverse Reinforcement Zones
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Figure 3H.6-155: Roof 5 Looking Down
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Figure 3H.6-156: Roof 5 Looking Down

Vertical Reinforcement Zones
Near Side Face
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Figure 3H.6-157: Roof 5 Looking Down
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Figure 3H.6-158: Roof 5 Looking Down

Vertical Reinforcement Zones
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Figure 3H.6-160: Roof 6 Looking Down

Vertical Reinforcement Zones

Near Side Face
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Figure 3H.6-161: Roof 6 Looking Down
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Figure 3H.6-163: Wall 7 Looking From Outside
Horizontal Reinforcement Zones

Near Side Face
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Figure 3H.6-165: Wall 7 Looking From Outside
Horizontal Reinforcement Zones

Far Side Face
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Figure 3H.6-166: Wall 7 Looking From Qutside

Vertical Reinforcement Zones

Far Side Face

U7-C-NINA-NRC-110138
Attachment 2
Page 100 of 145




RAI 03.08.04-34, Supplement 2 U7-C-NINA-NRC-110138
Attachment 2
Page 101 of 145

_7/ 4'4" /£ g-7" 40-11" 4'-8" /é__ 7'0" __7/

41_0!1 _7/ 41_31- //__ 1_T _// 41_3" / >

8'_0" \l\ 32'-Q"

|

\l N 4-T 4'_0"

g —k 4211 9

65!_6"

Figure 3H.6-167: Wall 7 Looking From Qutside
Transverse Reinforcement Zones
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Figure 3H.6-168: Wall 8 Looking From Outside

Horizontal Reinforcement Zones
Near Side Face
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Figure 3H.6-169: Wall 8 Looking From Qutside

Vertical Reinforcement Zones

Near Side Face
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Figure 3H.6-170: Wall 8 Looking From Qutside
Horizontal Reinforcement Zones

Far Side Face
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Figure 3H.6-171: Wall 8 Looking From Qutside

Vertical Reinforcement Zones

Far Side Face
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Figure 3H.6-172: Wall 8 Looking From OQutside
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.6-174: Wall 9 Looking From Outside
Vertical 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 Zones

Far Side Face
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Figure 3H.6-176B: Wall 9 Looking From Outside

Transverse Reinforcement Zones
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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 QOutside
Horizontal Reinforcement Zones

Far Side Face
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Figure 3H.6-180A: Wall 10 Looking From Qutside

Vertical Reinforcement Zones

Far Side Face
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Figure 3H.6-180B: Wall 10 Looking From Qutside

Transverse Reinforcement Zones
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Figure 3H.6-181: Wall 11 Looking From Outside

Horizontal Reinforcement Zones

Near Side Face
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Figure 3H.6-182: Wall 11 Looking From Outside

Vertical Reinforcement Zones
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Figure 3H.6-183: Wall 11 Looking From Qutside
Horizontal Reinforcement Zones
Far Side Face
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Figure 3H.6-184: Wall 11 Looking From Qutside

Vertical Reinforcement Zones
Far Side Face
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Figure 3H.6-185: Wall 12 Looking From Qutside

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.6-187: Wall 12 Looking From Outside
Horizontal Reinforcement Zones

Far Side Face
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Figure 3H.6-189: Wall 12 Looking From Outside

Transverse Reinforcement Zones
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Figure 3H.6-130: Wall 13 Looking From Qutside
Horizontal Reinforcement Zones

Near Side Face
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Figure 3H.6-191: Wall 13 Looking From Outside
Vertical Reinforcement Zones
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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 Qutside
Transverse Reinforcement Zones
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Figure 3H.6-195: Wall 14 L ooking From Outside
Horizontal Reinforcement Zones

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.6-200: Wall 15 Looking From Qutside
Horizontal Reinforcement Zones

Near Side Face
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Figure 3H.6-201: Wall 15 Looking From Qutside
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

U7-C-NINA-NRC-110138
Attachment 2
Page 138 of 145




RAI 03.08.04-34, Supplement 2

5'_0“

1 |_8'l

2-V-L

2!_6"

1-vL 20°

2-v-L | 50"

—O“

f— g0 —

— 2o fo

32'-0"

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 Qutside

Transverse Reinforcement Zones
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Figure 3H.6-204: Wall 16 Looking From Qutside.

Horizontal Reinforcement Zones

Near Side Face
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Figure 3H.6-205: Wall 16 Looking From Outside
Vertical Reinforcement Zones
Near Side Face
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Figure 3H.6-206: Wall 16 Looking From Outside

Horizontal Reinforcement Zones

Far Side Face
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Figure 3H.6-207: Wall 16 Looking From Qutside
Vertical Reinforcement Zones

Far Side Face
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Figure 3H.6-208: Wall 16 Looking From Qutside

Transverse Reinforcement Zones
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