
Nuclear Operating Company

South Texas Pro/ect Electric Generating SWIon P. Box 289 Wadsworth. Texas 77483

June 2, 2010
U7-C-STP-NRC- 100124

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

South Texas Project
Units 3 and 4

Docket Nos. 52-012 and 52-013
Revised Response to Request for Additional Information

Reference: Letter, Scott Head to Document Control Desk, "Response to Request for
Additional Information," dated February 10, 2010. U7-C-STP-NRC-100036
(ML100550613)

Attachment 2 is a revised response to NRC staff question included in Request for Additional
Information (RAI) letter number 299 related to Combined License Application (COLA) Part 2,
Tier 2, Section 3.8. The referenced letter provides the original response to the following RAI
question:

RAI 03.08.04-18

Additionally, the supplemental information, as denoted in Attachment 15 of the referenced letter,
has been submitted as provided in Attachment I to this letter. Supporting information for this
RAI response will be provided in a future supplement as described in Attachment 2.

Where there are COLA markups, they will be made at the first routine COLA update following

NRC acceptance of the RAI response.

There are no commitments in this letter.

If you have any questions regarding this response, please contact me at (361) 972-7136, or
Bill Mookhoek at (361) 972-7274.

STI 32684622



U7-C-STP-NRC- 100124
Page 2 of 3

I declare under penalty of perjury that the foregoing is true and correct.

Executed on 1.-/0

Scott Head
Manager, Regulatory Affairs
South Texas Project Units 3 & 4

jep

Attachments:
1. Supplemental Information Dates
2. RAI 03.08.04-18, Revision 1
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One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

Kathy C. Perkins, RN, MBA
Assistant Commissioner
Division for Regulatory Services
P. 0. Box 149347
Austin, Texas 78714-9347

Alice Hamilton Rogers, P.E.
Inspections Unit Manager
Texas Department of Health Services
P. 0. Box 149347
Austin, Texas 78714-9347

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
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*Steven P. Frantz, Esquire

A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Ave. NW
Washington D.C. 20004

*Tom Tai

Two White Flint North
11545 Rockville Pike
Rockville, MD 20852

(electronic copy)

*George F. Wunder
*Tom Tai

Loren R. Plisco
U. S. Nuclear Regulatory Commission

Steve Winn
Joseph Kiwak
Eli Smith
Nuclear Innovation North America

Jon C. Wood, Esquire
Cox Smith Matthews

Richard Pefia
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SUPPLEMENTAL INFORMATION DATES (UPDATED)

RAI Number INFORMATION DESCRIPTION STPNOC LETTER NUMBER SUPPLEMENTAL /
REVISION

DATE
03.07.01-18 Increase in Soil Pressure due to Structure to Structure interaction U7-C-STP-NRC-100035 Submitted

U7-C-STP-NRC- 100093
03.07.01-19 Details for Diesel Generator Fuel Oil Storage Vaults U7-C-STP-NRC-100035 Submitted

U7-C-STP-NRC- 100093
03.07.01-24 Effects of Crane Wall on the Reactor and Control Buildings U7-C-STP-NRC-100036 Submitted

U7-C-STP-NRC- 100083
03.07.02-13 Stability Evaluations for Seismic Category II Structures U7-C-STP-NRC-100036 Submitted

U7-C-STP-NRC- 100093
03.07.02-19 Seismic Input for II/I Evaluation for Radwaste Building U7-C-STP-NRC-100035 Submitted

U7-C-STP-NRC- 100093
03.07.03-3 Revise previous RAI response for Control Building Annex Input U7-C-STP-NRC-090225 Submitted

Motion based on DCD model - As previously discussed in the U7-C-STP-NRC-100036
January 19-20 meeting U7-C-STP-NRC-100093

03.08.01-8 Effect of Increase in Pool Swell Height and Pressure U7-C-STP-NRC-100018 Submitted
U7-C-STP-NRC- 100036
U7-C-STP-NRC- 100083

03.08.04-18 Radwaste Building Analysis Results and Design Details U7-C-STP-NRC-100036 Submitted
U7-C-STP-NRC- 100124

03.08.04-19 Results of Sliding Evaluation U7-C-STP-NRC- 100036 Submitted
U7-C-STP-NRC- 100093

03.08.04-25 Details of Interface Connections Between the RSW Piping U7-C-STP-NRC-100036 Submitted
Tunnel and Buildings U7-C-STP-NRC- 100083

03.08.05-2 Results of Time Rate of Settlement and Evaluation of Gaps for U7-C-STP-NRC-100018 Submitted
Site-Specific Structures U7-C-STP-NRC- 100036

U7-C-STP-NRC- 100083
03.08.05-3 Revise previous RAI response for Acceptance Criteria for U7-C-STP-NRC-100018 Submitted

Building Tilt due to Settlement - As previously discussed in the U7-C-STP-NRC-100036
January 19-20 meeting U7-C-STP-NRC- 100083
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RAI 03.08.04-18, Revision 1

QUESTION:

Follow-up to Question 03.08.04-2 (RAI 2964)

The applicant's response to Question 03.08.04-2 states that the Radwaste Building (RWB) will
be designed in accordance with the requirements of RG 1.143, Revision 2. The applicant also
discussed the design criteria for this building for seismic category II1 evaluation. In order for the
staff to conclude that the Radwaste Building design meets the requirements of RG 1.143, and
also meets the requirement in ABWR DCD Section 3.7.2.8, item (3), the FSAR needs to include
sufficient design information for the building to demonstrate that the design meets the pertinent
design criteria. Guidance provided in SRP Section 3.8.4 may be used for providing such
information. Therefore, the applicant is requested to provide design information for the RWB in
the FSAR that includes more detailed description of the structure; applicable codes, standards
and specifications; loads and load combinations including live loads, seismic loads, thermal
loads, flood loads, tornado loads, lateral soil pressure, etc.; design and analysis procedures;
structural acceptance criteria; materials and quality control; design of critical sections, stability
evaluation, etc.

REVISED RESPONSE:

The original response to this RAI was submitted with STPNOC letter U7-C-STP-NRC-100036,
dated February 10, 2010 which committed to provide the analysis and design results for the
Radwaste Building by May 31, 2010. The following revised response provides this information
and completely supersedes the previous response. The revised portions of the response are
marked with a revision bar. This response also completely supersedes the response to
RAI 03.08.04-2, submitted with STPNOC letter U7-C-STP-NRC-090136 dated
September 15, 2009.

The Radwaste Building (RWB) for each STP unit houses the liquid and solid radwaste treatment
and storage facilities, and radwaste processing and handling areas. The RWB is a reinforced
concrete structure consisting of walls and slabs supported by a mat foundation. Liquid radwaste
storage tanks are housed inside concrete cubicles located below grade at basement level. These
cubicles are lined with steel liner plates to eliminate migration of any liquid outside the concrete
cubicles.

The RWB is classified as RW-IIb (Hazardous) for STP 3&4 site per Section 5 of Regulatory
Guide (RG) 1.143 Revision 2 and designed to meet or exceed applicable requirements of
RG 1.143 Revision 2. Although, the RWB is classified as RW-IIb, it is designed conservatively
for earthquake, tornado and wind loadings based on the requirements for RW-IIa classification.
Design for other loads is based on the requirements for RW-IIb classification.
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Due to its close proximity to Seismic Category I structures, the RWB structure is also designed
to meet Seismic I1/I requirements to ensure that the building does not collapse on the nearby
Seismic Category I structures.

The codes and standards that are used for determining loads, load combinations, load factors and
acceptance criteria meet or exceed those noted in Tables 1 through 4 of RG 1.143 Revision 2.
The RWB is not subjected to any accident pressure or temperature loading. The minimum floor
live load is 200 psf and the minimum roof live load is 50 psf. The seismic analysis of the RWB
is performed using a fixed base stick model. The input motion of the seismic analysis is as,
follows:

For design basis:

* One-half of the DCD Safe Shutdown Earthquake (SSE) defined in Tier 1 Table 5.0.

For 1I/I design:

The SSE input at the foundation level is the envelope of 0.3g RG 1.60 response
spectrum and the induced acceleration response spectrum due to site-specific SSE
that is determined from an SSI analysis which accounts for the impact of the nearby
Reactor Building (RB). In this SSI analysis, five interaction nodes at the depth
corresponding to the bottom elevation of the RWB foundation are added to the three
dimensional SSI model of the RB. These five interaction nodes correspond to the
four corners and the center of the RWB foundation. The average response of these
five interaction nodes is enveloped with the 0.3g RG 1.60 spectra to determine the
SSE input at the foundation level.

Tornado parameters are as follows:

For design basis:

" Tornado parameters are equal to three-fifths of the Region I tornado parameters
defined in Table 1 of RG 1.76, Rev. 1. The Region 1 maximum tornado wind speed
and pressure drop per Table 1 of RG 1.76, Rev. 1 are 230 mph and 1.2 psi,
respectively. Three-fifths of 230 mph equals 138 mph and three-fifths of 1.2 psi
equals 0.72 psi.

* Tornado missiles are in accordance with Table 2 of RG 1.143 Revision 2 for RW-IIa
classification.

For 11/1 design:

* Tornado parameters and missiles are the same as those defined in DCD Tier 1
Table 5.0.

The Seismic II/I stability evaluations of the RWB structure for sliding, overturning and flotation
are in accordance with the criteria provided in response to RAI 03.07.02-13 which was submitted
with STPNOC letter U7-C-STP-NRC-100036, dated February 10, 2010. The required safety
factors for flotation, sliding and overturning are the same as those specified in Standard Review
Plan (SRP), Section 3.8.5. The analysis and design of the RWB is performed using a SAP2000
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3D finite element model with shell and frame elements. Per Table 1 of RG 1.143 Revision 2, all
concrete and steel designs are in accordance with the ACI 349-97 and ANSI/AISC N690, 1984
code requirements, respectively. Also, for 11/1 design, the structure is conservatively designed to
remain elastic.

More detailed and specific description of the loads, load combinations, and results of analysis
and design of the RWB structures is provided in the COLA mark-up shown in Enclosure 1.

COLA Part 2, Section 2.5S.4 will be revised as a result of this response as shown in Enclosure 2.

This RAI response will also impact other COLA sections beyond the structural details presented
herein. Specifically, the general arrangement drawings of the RWB (Figures 1.2-23a through
1.2-23e) and other applicable text, table and figures in associated COLA sections (e.g., radiation
zone maps, fire protection, area radiation monitors, etc.) will be revised and submitted as a
supplement to this RAI response by July 30, 2010. This supplement will include an assessment
of previous RAI responses associated with these COLA sections and will provide any RAI
response revisions consistent with the design and analysis presented in this response.
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RAT 03.08.04-18, Revision 1

Enclosure 1

COLA Part 2, Section 3H.3
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3H.3 N9W,".-Radwaste Bu Iilding'

ST DEnFPYT1 2.15 1

F),1Zitn)thcZ rc-r-1;4 ifica ion o f the-Radw-astbBu~d ng sulbsrtcgo'
Ito non seisml&this subsection oflh t c 'nldn~l hale 'n P.urs~ D6pj

in its ontirotyl y this CO:n LA s;ec t ion.-

~This section of the reference ABWVR DCD including all Subsections, figures, and tables is
replaced completely. This is due todprue tkni h design of the liquid and solid
radioactive waste systemn.

~STD~ DEP Ti1.4-1~

3H.3.1_Objective and Scope9

The scope of this subsectio nisto document the structural design and analysi of the
Rabdwa~ste B~uilding (RVB)for STP Units 3 & 4. The RWVB is not'a"S~e-ism-ic Category' I
structure. The RWB is classified as RW-llb (Hazardous) for ST~P-3&74Tsite'per Section 5:
of Regulatory Guide (RG) 1.143 Revision 2Z and designed to mebet or exceed applicable'
requiremients of RG 1.143 revision 2. Although, the RWVB is classified as RW-llb, it is
designed conservatively for earthquake, tornado and wind loadings based onl the
requirements for RW-lla classification. D~esign for other loads-is. based on the
requiements for RW-ll.b classification

Due to its closeproximity to safet-related sesmic categbir' I structur~es, .the RWB
st'ructure is also designed to mneetSeism~ic' 11/1 requLirementsto ensur thtjh uidn
do~es not collapse on the nearby safety-related building§.

3H.3.2 Summary,/

,The following are the nmajorsumma ry conclusio~fnso he~des andý: aniy of the
Riadwaste Building.

" he provided concrete reinforcem~ent listed in Tables 3H.3-3 and 3H.3-4 mneet th~e
requirements of the de~sign codes and standar~ds listed in Section 3 H. 3.4.

" he provided structural steel listed in Table 3H.L3-5 meets the requirements ofth
design codes and standards listed in Section 3H.3 4.

_,The factors of saf~ety against flotation, sliding, and ovjerturning, of the structure under,
various loading. combinations ae higher tha hle' reuired rnirhirum 'factors 6fsfety,
asshowvn in Table 3H.6-'14.
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-3H.3.3 Sltructurall Description ag o 1

The Radwaste Building (RWB)'for each STP u'nit ho'uses th~e liquid and solid rad~wasit
treatment andstorage fa cilitiesandradwaste processing and handling'. areas. ThdewaRs
is-a reinforced ~conc Irete structure consis~ting-of walls and slabs sUppor-ted- by aý Mat
foundation'. Liquid' ria•dwas sstoragankare housed inside concrete u 1biclesiocated
below grade tibasement level These Cubicles are lined with steellinerplates to
eliminate migration of any liquid outside the concrete cuibicles. Metal decking supported~
by steel frmin g is used as form work to support ute slabs during construction.

-8H.3.4 StructuraSDeusign Citetit

7A.H.3.4.Design Codes and Standard

The RWVB is designed to meet the design requirements of RG 1.143 Revision 2 and also
satisfy the Seismic 1l/1 requirem~ents that it does not collapse on the adjacent safety
related structures in the proximity of the RWB Lin a er seismic and ornado loadings. Thea

floin~g codes, standards, and regulaory_ documents ar rapplica ble for the design of
the RWVB.

ASCE 4-98, "Seismic Anýalysis of Safet-eated NuclearStuctuesand
Commentary"

" ACI 349-97, "Code Reqgirernients for Nuclear Safeyv-Relate C~oncrete Structures
a aed Commentary"

"ANoS/AISC N690, 1984 "Specifications for thge Design, Fabricatio and Erction of
Steel Safety- Related .Stru6ctu res for~ Nuclear~ Facilities"

" VV D1.1I "S~teel Structural Welding Cde, 2000
. ~ASCE 7-95, 'Minirij~im Design Loads for Buildings and OhrStructures"

" NRC RG 1.14'3, "Design Guidance for Radioactive Waste Man~agement Systemns,
Struc~tu res, and Comp~on~ents I nstalled in Ligt-Water-Cooled 'N uclear Power Plants,"

Re. ,November 2001,
" NURE-0800 SjP 3.3.2, ''Tornado Loadings," Rev. 2, July"1981

NRC RG 1. 142, 'Safety-Related Concr~ete Struc~tures- for Nuclear Power Plants'
(Other Than Reactor Vessels and Contain rnents)," Rev 2, November-200-1j

*NRC RG 1 .76, "Design-Basis Tornado-and Tornado Missiles for Nuclear Power
Pat," Rv 1, March 20.0.7.
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3H1,3.4.2 .Site Design Oaramretersi

;K.3.4.21.1 -Soil Parameters

* Pois's'o'n's ratio Iab v ground~water) ............... ..... . . 0.42

*Pisson' ratio (blo grondwter

ý Stati Soi Baingo mapa"ity Factor of Safety .........

* 'ICI11t ~ a Ic SI Ul BeaIn I ap city Factoro'f Safety ...... Žý6.5

grondwte level isatlelevation 32 feet MSL~based on DCD, Ter1-Table5~. 0.
vale buns te roundwatefr elevations discuss~edirn Sqcion, 2A.4512.

3H:..4.2.'3 Design Flo LEvel

Design flood levelJis_3'3-feet MSL, bas'e~d o-n DD, Tier 1 Tiable 5.0. T~his flood leveli~s
above the lee eie d rmAC -5(G14 ruirent). for the STP 3&4 site.

,31-.3.42.Z4 Maximum Snow Load

Roof snow load is 50 ps~f 2.39;k~a) as shown in DOD Tier I1 Table 5.0., This snow load
is above the value derived from ASCE 7-95 ~(RG 1'.143 reqýuirement) .for the STP 3&4 site.

Thsload is not combined with normal roof !ive load.

3H.3.4.2.5 Maximum R7ainfall

Design rain~fallis 19.4 infhr (50.3 drm/h~r) ashow~n in COLA Part 2 Tier 1iTble 5.0. This
load is no~t combined with normal roof live load.

3H.3.4.3 Design Loads and Load Combinations

Th!e RVVB is not subjectqd to any accident temperature or pressureloading.

3E3.4.3.1 Normal Loads

NoUrmal loads are those that are encountered duringnormal plant startup, operation, and
sh utdown6.

:SH.1.4.~3.1ý.1 Dead .Loaj (

Dead loadsfin-clude t-he' wegh ofthe- structure, perm~anent equipment, and other
perma4nents sttic ladýs. nadtonl5 s (2.39, -~)ifn loa is cosiderd'
accou ntn' fr, d a1ead, ladsdeopiig ra.ceays, 'grqting, and HlVAC'duct work.
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3,H,.,3.4.,3.1.ive Loads'(L)

Live loads include floor anj roof area liv loads, movable loads, and laydo~wn loads. A
minii~mum norm~al flo-or.,live load. >of20,0 psf:(9.6 lkPa) is considered for" allkfloors of the
RWVB.: .A-no6rmal live load of 50 psf ~(2.39 kPa) is considered for thle-rbof :The' floor' ar~ea
live 'load. shall beoirttied from areas occupied_ by eqmeritw w{se weight is included in~

Foth cputatioo slbe~ismic loads, the live, oad is lirnitedýto ,the expected live
loa prese Int duig nora pant ope~ration which is ~defined as 25% of the normal fl~or

an d roof lIve load s. Hpeedesign of local elimepn!ts-_g!ic as beams and I~b~
based'on considleration -of full normal live load.,

3H.3.4.3.11.`V Snow Loads

LThe normal rofso oaj 0pf This load is not comibined with no~rmal roof live load.~

YH.3.4.3.1 .4 Lateral Soil Prssures(AM

Lateral sol pre~sures are calculated using the follo-ing soil properties.

F~igure 3H.3-1 shows the at-rest ltrlsi fSre.Figure 3H.3-2 shows th~e dyna~mic
at-rest lateral soil pressures. Figure 3H.[3-3 shows the active lateral earth pressures.,
Figujr~e 3H.3-4 shows the passive lateral earth pressures.

3H.3.4.3.2 SeeeEvrnmna od

Sevre nvironmen~ytal loads. consist of loads genierated by wind an d earthqu ake.~

3H.3A43.2.1 Wind L~o-a'd'()

The following parameters are used in the clomputation of the wind loads.
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, Velocit I pressure exposure coefficient per ASCE 7 Table 6-3, Ib> 0.:871

Toj pograp~hic factor................I................... .... ........
W ind directiona ityj factor ............................... -. ..............1.

Wi•dfCads are calculatd in accordance with the provisions pter 6 of A(CE 7-95.

3$_HTA.'4.3.2.2 Earthquake, (Es)

The ea uake loads aie those due to one-half of the Safe ShutdownEarthquake
defined in DCD Tier 1 Table 5.0 Th~is cor~responds to the Regui~latory Guide 1.6,0
response spectra anchored to 0.15g. The earthquake loads are applied in all three
orthogonal directions. The total structural response is predicted by combining thd
applicable maximum co-directional responses by the squar root ofuthesum of thesqure (RS),etho~d.

5Ki_._323F-lo-od-L-oad (FL-)

The.flood leve isat 3 ,feet MSL -as stated in Section-3 .3 '2'a bove

3H.3.4.3.3 Exteme Environmentaloads

Exrm eniomna oascnito loads geneated bv torado.

3H.3.4.33.1 tornado, Loads

The torado load effects conisist of wind pressure, differential pressure,andtorado.
generated missile loads. -The tornado paraeters, aas follow~s:

T1ornado parameters are equal to three-fifthsof t Region 1i tornado parameters
defined in Table 1 of RG 1.76, Rev. 1. The Region 1 maximurn tornado wind
speed and pressure drop perTable 1 of RG 1.76, Rev. 1 are 2310 mphand 1.2
psi, respectively. Three-fifths of 230 mph equals 138 mph and three-fifths of 1.2
psi equals 0o• 2psi.l

STornado missile parameters are. in ~accordance with Table 2 ofRG 1.143 revision~
~2 forRW-Ila classýfiqcation
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31-11.3.4.3.4. Ld io nations

3H:3.4.34 Notatio~ns

ýS = Normalallowable stress foraloal stes rin meho
•U =Required stre

D = Dead load________________
F Load due to weight and pressureof fluid with well-defined density and

controllable maximum'height
FL = Hydrostatic andydrodynam4y•toi od

L = Live load, ______________

R,: = Piping and equipment reaction under normal oprtingcondtion(exclud
Pdead load, thermal expansion and' seismic)O

cT Normal operating thermnalexpansion loads, fr-om rpiping an6d-equipment
T -bf Upset thermal expansion loads from piping an n g eq u ippment
H = Lateral soil pressure and groundwater effects
H' =Lateral sod _.presr n bruda er cts, including dynamic effects

ýW =Wind load
,Wt = Total tornado ......

E,. = Earthquake load

3.4.A4 Structural Steel Load Combinations

S D "+ L+F•.- _R,+T,

1.33ýS =D+L + F + H + ,+± ý

'1.33S =D + L + F +H +Rc + T0,

1.33S= D +L + F +' H' + R,~ + T, + E,

,1.33S = D +L + F +H + R,+ T0A-+FL

1.6S = D + L + F + H R 4T,+ V~t

For the computaton of global seismic••ods, the live load is limited to the expected liveload present dungInoral plant operation which is defined as 25% of the normal flof

an~d roof live loads. However design of local elements.such as. beams and slabs is
based on consideration of full normallive load.

3H.3.4.3.5.3 RenocdCnrt odcmi'tp%

1.4b 1.L+ 1D~1 .7+41F 1 "M .R 0 +,17T0

U = 1.4D"+1L41 4F *'IZH + R...o..b

1AD. +17L .+ 1A.F47'+ + 1 +Z0 F

U=D+L+~F4H R+ Fl
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For the computation ofgloba seismic loads, sthe live load is limt ed to••he expected live
load presen jcd"ring normal plant operation which is defined as 25%tof the normal flo or
and roof live loads.•Howeverdesign of local elements such as beams and slabs is
based on consideration of full normal Ilveý load

H Materials

S~tructural materials used in the design of RWB are as follows:

L3_".4.4.1 ReinforcedConcretd

toniieieconforms to th equirements of ACI 349. 1ts design p i eir

Com pressive strength . Os(...... ................... P...........................1 4. k i (ai

M'•" ,' • •":•• •,• .: ......... ; •.. ..• o d uls .......st icity .... ...... .. ......................... • ....... G ,, @

Deo meh eair mo uls .......... ...... "" es •g }e"n rem t .......... ........A 3 -s ( b6 PiPoisson'st ratio .................... . .. ..................... . ............6 ... 01 7

314.3.4-.4.2 Reinforcement

peformed 'bil-let ste~el reinforcing bars are considei~d in thf-6-es d~n. Renfrce ment
'conforms to the requiremients of ASTM A61 5. Its design_ properties are:

Y ield strength ...... ... . .. ........... . . . . . . . . . . . . .............. .. ... ....414.M P a)

. Tstrength . ...... ........ ...... .. ............... . .. . .....90.ksi.(62 M Pa)

3H.3.4.4.3 Structural Steel

High strength, low-alloy structural steel conforming to ASTM A572, Grade 50 is onsideredI
in the design for wide-rlange sections. Thnesteel design properties are'

ýHW3.4.4.4 ~Steel Grati ng

Bearing bars onforming to ASTM AlO 01a-re considere in the desigp. 'The design'
property is

Yield strength ........... .................... 30 to 50 ksi .(207 to 345 M )J ,

_3ý44.4.5 Anchior Bolts

Materialfor ancho~r bolts conforms to thefrequirements o-f AýSTM F15-5 4-G-r-a-de 3 6. 1 fý

dge'sign properties are:
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Yied tre gt ................... ...... .. ..... ~ ......... 6ksi (248 M Pa)

*. Tensile strength ................ 5..8ks(400 MPaj

3H.3.5 Structural Desigan dzAnailisuiiiry

3H.3.5.1 Seism aic sis

Theseismic analysis of the RWB is performed using a fixed base stick model. The
structureeis represented by a lumped-mass model consisting of structuraI masses
lumped at selected nodes which are connected by massless elements representing the
'stiffness properties of the :shear•walls between the nodes. The building masses are

slumped at elevations where the building weights.are concentrated such as•the floors and

rof.i

For modeling reinforced concrete sheaer wallelements, the shearwalls in.each particular
vibration direction are identified. Thle stiffness of a .shear wal itsIlen consists of
a combination, of it~ssearstaffnesnd its flexural stfness, both of which are calculated
inwividualIy_ and com•n•ne toobtain the stiffness of the wall.

The input motionof the sesmic analysis is the Regulatory Guide 1'.60 response spectra
for 0.1 5gq

The RWB eismic design loads are shown in Table 3H.3-1.Th, WB structura-
frequencies are< shown in~ Table 3H.3-2.

3H.3.5.2 Analysiks and Des~ignj

The isperformed using a SAP2000 3D finite.element
model with shell and frame elements, as shown in Figures 3H.3-5 through 3H.3-7. :Per,
Table 1lof RG 1.43 revision 2, all concrete and steel designs are in accordance with (hj
A1C 349-97 and ANS/AISC N690, 1984 code requirements, respectvely Also fo 11/,
design, the structure is coniservatively nesi•gnep eto Aemasn felarsticl.

The fo.rces and moments.at critical.locations in the Radwaste Building along with.the,
provided longitudinal and transverse reinforcement are included in Table 3H.3-3 for the!
'exterior walls and Table 3H.3-4 for the asemat, roof slab, and operating floor (elevyation
!35'-O") slab. Figures 3H.3-8 throuigh 3H.3-27 show the location of the reinforcement
zones listed in Table 3H.3-3 for the exterior walls. Figures 3H.3-28.through 3H.3742
show the, location 6fo the reinforcement zon es listed in Table3H3-4 for the basemat, ro•f
§lab, and operating floor slab.

The structural steel member sizes critical forces, safety margins, and governing load
combinations for the operating floor beams, roof truss members, and roof purtins are
shown in Table 3H.3-5. The layout odfthe operating" floor steel; beams is shown in -

Figures 3H.3-.4,3throughl 3H.3-46. The layout of the roof truss members and rooTiiurlins
are eshown in Figure 3H.3-47. The tyical 6ast-west spanning tru*ss and typical north-',
south spanning truss are shown in Figugres 3H.3-948sand 3H.3-49rpctivel.y.
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For tornado par~ameters, including the missiles, the same rparairneters as those defined in
DCD Tier 1 Table 5.0 are used.For flood, the extreme flood level of 40 ft (12.2 meters)
MASL with~ maximum hydrodynamic force of 44 psf is use~d, which is~ caused by the Main
Coolant Reservoir dike breach.

The 11/1 stability evaluations for sliding and overturning are per~formed using the site-
specific SSE and other site-specific parameters such as soil properties.
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V ,•,Taldle 3H.3-1 Radwaste Buildinrig DesiinSeismic Loads
Ele~ation lrePlane Forces , n lPlane oc eas

Wal2 1 -SL( 15ýg) 1/2 SSE (0Th9)t;wall (kl s . • k.,p -ft
95"0" 5953 "0

!Nnrtr Wall 35'*0 4133 351845
(- 11"2o" 9325: ' 7o050

oiS OtlWall 3'-0": 258• 315719

Easi Wall s5s-o" .3275 ,26825'

______ (•)11"-0" 7282 595912.
' •'o .... 5481o

W"st 'Wall 35U0 .4352 '323390

______ ______912!5 732ý:302 1

Vertical Direction:
Maximum Acceleration
Elevaon Acceleration(ftO) {. I

35-0' 0151
95__-0__ 0 331

Noles(,1) Trh f i) U o(d 1o1 111 ts 4% l11-ile ai- l$ t rnaa1 a 11 4aloulaltea fo,, all lime slepu t

Therefore, the summ~li n ot the >orces~at'Elevation 35'-0" arfd Eeiat6r.t)5'-0"i'l•rdl.
equal to the torce ot E tha eaon (-)11!-0"
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Elevalion 3S.-" Floor Steel Beams
srarel Magi - Max. m m

Steel Beer.1 D-L

3.34 -4-3L a 3a4c42 D2.3 93 L-

Stoel UJUM& W22)2t I ,.'L5

Root Truss Members

Sawty Ma`n = Max. Abl Lead'

Localion fiur Nvld'w C.eit:ifyfow d NOGjIngLadCnit~n

Ratth-Soth SprinnqTtwsI, 064DD-
Too Chod Member ;A -2, 0-E

Botto Chod Wmt~r 7,Dý: , .E*

fot4 orrth Spannirm Truss(~
Outer -Ol aMea e r,•",trnt

ftthSoen, Spanning Trms U0414
Oak, Vertict Membea 3K343 -2A 2410 D-V

No4 th-Uuth Span ni gT rss0 Roo P-r0

0 9sLo eea 5e;4 3iue -• 5e•'2zalyJ kp IJ.l • rnnLO i0

Eoot ~l2nW s .p...g T-s
Toes p C h ning Truss. 5

lop7- Chord ember 7; 00 00

LmAt-Vesl Spahnieg Trouss D SS22, 52-L-e

Ea-Wst l~s Spaming Truss L1),.3-4 43 -

2S.3- CA -

Eat -Vio4it S~oin gl'fl4 T2.t 14.0 D-L-E2

Root Puilins

Sahfety Margin 2 a hxAXda11,e.d' ~ Mm

Nom'nsout. swriniq~ -1:%~3 -112 D2-

!ool sbein -I / w oen

-j~~~~~t (Modz~ ~uid~e~~
014j43_ =renre "; u2 0.7?4 5(C2W 0342.tAr00027 0 O5W 4' * mC5' ?'30
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Fkp .3.3 Ratef Buhlming SAP200 Mode (Soulhasi ~ Waf Reww
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FIGLURE 2H.3-46 EL 35'-0" STEEL LA•YOUT "E1WEEN COLUMN LINES s5-6W AND WC-VE
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RAI 03.08.04-18, Revision 1
Enclosure 2

Other COLA revisions due to Radwaste Building design
COLA Part 2, Section 2.5S.4
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2.5S.4.5.2.1 Excavation
(Page 2.5S.4-87)

Structure [1] Bottom of
Excavation

Bottom of Mat Predominant Soil
Stratum

Foundation

Reactor Buildings

Control Buildings

Services Buildings [3]

Radwaste Buildings

Turbine Buildings [3]

UHS Basins

RSW Pump Houses

RSW Tunnels

Diesel Fuel Oil Storage

Vaults

(MSL)

-60.25

-44.25

-50.25,32

-39

-39*

2

-34

-23

-7

(MSL)

-50.25

-42.25

-14,34

-26, -8

4

-32

-21

-5

[21

F

E

Structural Fill

Structural Fill

Structural Fill

C

D

Structural Fill

Structural Fill

Table 2.5S.4-35 Summary of Liquefaction Potential FOS Values <1.10; SPT
Method

Boring Test El. Foundation El. Stratum (Disposition) 131g 11 (feet) FOS Structure 121 (feet)

Radwaste -2 Stratum B (to be
I 1 Building excavated)
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Shear Wave Velocity (V,) (feet/second)
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Figure 2.5S.4-45 Shear Wave Velocity Profile - Strata A to J
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Figure 2.5S.4-49D Section "D" Rev. D


