GE Nuclear Energy

26A6642AN
Revision 1
January 2006

ESBWR Design Control Document

Tier 2

Chapter 3

Design of Structures,
Components,
Equipment, and
Systems

Appendices 3G - 3L



26A6642AN Rev. 01

ESBWR Design Control Document/Tier 2
Contents

3G. DESIGN DETAILS AND EVALUATION RESULTS OF SEISMIC CATEGORY I
STRUCTURES ...ttt sttt st b et sttt et et e b enees 3G-1
3G.1 ReaCtOr BUILAING ..c..ieiiiiiiieiieiie ettt e be e e e e saeenne e 3G-1
3G.1.1 ODbJectiVe and SCOPEC.....eeeeiurieeriieeiiieeieeeeiteeetteesieeerteeeseaeeesaeeesaeeesaeesseeesnseeessseens 3G-1
3G.1.2 CONCIUSIONS ...ttt ettt st sbe et st sb et e e b enee 3G-1
3G.1.3 Structural DeSCTIPHION ...eccuviieeiieeeiieeeiie ettt e erveeeaeeeeaeeeeaeesbeeesraeesaaeeessseens 3G-1
3G.1.3.1 Description of the Reactor Building ............cccoeviieiiiiiiiiniiiiiieieeceee e 3G-1
3G.1.3.1.1 Reactor Building StrucCture...........cccceeceeeeoiieeniieeciie et 3G-1
3G.1.3.1.2 Containment and Containment StruCtUIe...........ceeevveeriereenieerieeienieenieneenne 3G-2
3G.1.3.1.3 Reactor Building Structure/Containment Structure Connections............... 3G-2
3G.1.3.1.4 Containment Internal SIruCtUIES .........cccuevierieriienieniieienieeee e 3G-2
3G.1.4 Analytical MOAEIS ....cccviiiiiiieiiie et 3G-3
3G.1.4.1 Structural MOAEIS .......ooueiiiiiiiiiiiieieeeeeee et 3G-3
3G.1.4.2 Foundation MOdEIS .......cccooiuiiiiiiiiiiiieie ettt 3G-4
3G.1.5 Structural Analysis and DESIZN........cccvieiiiriieiiiiiieeieeite et 3G-4
3G.1.5.1 Site Design Parameters .........c.eeevvieeiiieeiiieeiee et 3G-4
3G.1.5.2 Design Loads, Load Combinations, and Material Properties .............c.ccceeunee.n. 3G-5
3G.1.5.2.1 Design Loads......ccccuieeiuiieiiiieciieesiee ettt et eae e etae e e e seree e 3G-5
3G.1.5.2.1.1 Dead Load (D) and Live Load (L and Lo).......cccccoevvieeiiieciieeiieeenee. 3G-5
3G.1.5.2.1.2 SNOW L0AA ... 3G-5
3G.1.5.2.1.3 Lateral Soil Pressure at Rest .........ccccoeevierieneiiinieniciciecceseeeee 3G-5
3G.1.5.2.1.4 WInd Load (W) c.cooueeiieieeieeeeeee ettt 3G-5
3G.1.5.2.1.5 Tornado Load (W) «eeeeoeeriiniinieieieeeeneeeeeeee e 3G-5
3G.1.5.2.1.6 Thermal Loads ........cceeecuiiiiiiiiciieeeiee et 3G-6
3G.1.5.2.1.7 Pressure Loads ........cceeverieriiienieieeieseee et 3G-6
3G.1.5.2.1.8 Condensation Oscillation (CO) and Chugging (CHUG) Loads........... 3G-6
3G.1.5.2.1.9 SRV LOAAS ..couvieiiiiiieiieieeee ettt 3G-6
3G.1.5.2.1.10 Steam Tunnel Subcompartment Pressure ............coceeeeveeneenieeeenneene 3G-6
3G.1.5.2.1.11 Subcompartment Pressure in Other Compartments.................c......... 3G-6
3G.1.5.2.1.12 Annulus Pressurization (AP) Loads........cccccoevieiieniiiiiiniceien 3G-6
3G.1.5.2.1.13 Design Seismic Loads.......ccceeviieiiieriieiiierieeieeieerece e 3G-7
3G.1.5.2.2 Load Combinations and Acceptance Criteria ..........ccoceeveevuerveneeenueeeenneenn 3G-7
3G.1.5.2.2.1 Reinforced Concrete Containment Vessel (RCCV)........ccccvevvevenennnen. 3G-7
3G.1.5.2.2.2 Steel Containment COMPONENLS.......cc.eerreriereenreerienienieeieneenreeeeneeene 3G-7
3G.1.5.2.2.3 Containment Internal Structures ...........coccceveerieiniencinicniccieeeeee, 3G-7

3G.1.5.2.2.4 Reactor Building (RB) Concrete Structures Including Pool

GITACTS. ..ottt ettt ettt ettt e et e bt et e e bt e bt eneesaeenbeeneeeneenee 3G-7
3G.1.5.2.3 Material PrOPEIties.......cccoueriireiiiiriiieeienitenieeie sttt 3G-8
3GL1.5.2.3.1 CONCIELE ..ttt et 3G-8
3G.1.5.2.3.2 Reinforcing Steel........coceviiriiriiniiiiiieieecetceeee e 3G-8
3G.1.5.2.3.3 Structural Steel........ccoviiriiiiiiiieeeeee e 3G-8
3G.1.5.3 Stability REqUITEMENTS ......cocuiriiiriiiiieiienieeiertesieeieeteee et 3G-9
3G.1.5.4 Structural Design Evaluation ............cccoeceeiiieeiieniieeiieiecie et 3G-9
3G.1.5.4.1 Containment StrUCTUIE .........cccueeeiieieiiieeiiee et e ecee et ereeeereeesreeesree e e 3G-9
3G.1.5.4.1.1 Containment Wall Including RPV Pedestal..............cceevvierirnnriennnns 3G-10



26A6642AN Rev. 01

ESBWR Design Control Document/Tier 2
3G.1.5.4.1.2 Containment Top Slab and Suppression Pool Slab.............c.cccee.ne.. 3G-10
3G.1.5.4.1.3 Containment Foundation Mat ...........cccoeiiiiiiiiiiiiiiniiciccceeeeee 3G-10
3G.1.5.4.1.4 Drywell Head .........cccviiiiiiiiiiiieiiee ettt 3G-11

3G.1.5.4.2 Containment Internal Structures .........cooceeeveeriieiieiiiiiieneee e 3G-11
3G.1.5.4.2.1 Diaphragm FIOOT ........ccociiiiiiiiiiiiieie ettt 3G-11
3G.1.5.4.2.2 Vent Wall Structure ........c.cooviiiiiiiiiiieeeee e 3G-11
3G.1.5.4.2.3 Reactor Shield Wall (RSW) .....ccoiiiiiiiieeeeeeceeeeee e 3G-11
3G.1.5.4.2.4 RPV Support Bracket..........ccceecuiieiiiiiiiieeciie e 3G-12
3G.1.5.4.2.5 Gravity Driven Cooling System (GDCS) Pool..........cccccceevviinieninns 3G-12
3G.1.5.4.3 Reactor BUilding ........ccceeviiieiiiieiiecieeee et 3G-12
3G.1.5.4.3.1 RB Shear WallS.......cccoooiiiiiiiiiieiieie et 3G-12
3G.1.5.4.3.2 RB Foundation Mat Outside Containment..............cccceeevueereernueeneenne 3G-13
3G.1.5.4.3.3 RB FlOOT SI1abS ......eiiiiiiiieiieiieeitee ettt 3G-13
3G.1.5.4.3.4 POOL GITAETS ....ueeiniiiiiieiie ettt 3G-13
3G.1.5.4.3.5 Main Steam Tunnel Floors and Walls............cccccoeviiniiiiniiiiiinieene 3G-13
3G.1.5.5 Foundation Stability........ccccccciieiiiieiiieeiie et 3G-13
3G.1.5.6 Tornado Missile Evaluation...........cccceeviiiiieniieniiiniecieeeee e 3G-14
3GL1.0 RETEIENCES ...ttt ettt et e 3G-14
3G.2 Control BUIIAING ...cc.vvviiiiiieiiiecieece et et e e e e e aaeeenaeas 3G-178
3G.2.1 ObJective and SCOPE....cveeruiieiieriiieiieeie ettt ettt ettt ettt e eseaeesee e 3G-178
3G.2.2 CONCIUSIONS ...ttt ettt ettt et e sttt e st et e saeeenbeeeeee 3G-178
3G.2.3 Structural DeSCIIPLION .....ccueieiieriiieiieriie ettt ettt et see b saeeseeeeseees 3G-178
3G.2.4 Analytical MOAEIS ....cccuviieiiieiie ettt e e en 3G-178
3G.2.4.1 Structural MOdel .......cc.ooiiiiiiiiieiieeeeee e 3G-178
3G.2.4.2 Foundation MOdEIS .......cc.ooiiiiiiiiiiiiiiieie e 3G-179
3G.2.5 Structural Analysis and DESIZN......c..ccuieiiiriiiiiieiiieiieeie et 3G-179
3G.2.5.1 Site Design Parameters ..........ccveevierieeiienieeieeieeie et s 3G-179
3G.2.5.2 Design Loads, Load Combinations, and Material Properties ..........c..cccc..... 3G-179
3G.2.5.2.1 Desi@n LOAdS....cc.ceeiuieiiieiieiieeieecte ettt e ae e seve e 3G-179
3G.2.5.2.1.1 Dead Load (D) and Live Load (L and Lo)......cccceecueeviiriiiniieienee. 3G-179
3G.2.5.2.1.2 SNOW L0AA ...oviiiieiiieeeeee e 3G-180
3G.2.5.2.1.3 Lateral Soil Pressure at Rest ..........cccceevvieeiiieiiiieciieeeieeeiee s 3G-180
3G.2.5.2.1.4 WInd Load (W) c.eeeuiiiieieeeeeee ettt 3G-180
3G.2.5.2.1.5 Tornado Load (W) .....eeoeeriiiiieeiieiee e 3G-180
3G.2.5.2.1.6 Thermal Load (T and Ta) .c.ceoveeiieriieeiieieeieeeeeee e 3G-180
3G.2.5.2.1.7 Design Seismic Loads........coceviriiiriiniiiinieniieienecsiecieeeeseeeens 3G-180
3G.2.5.2.2 Load Combinations and Acceptance Criteria .........ccceevveevueerreereenenennnen. 3G-180
3G.2.5.2.3 Material PrOPErties........cocuerieriiriinieiiiienieeieetcieete et 3G-181
3G.2.5.3 Stability REqUITCMENTS .......ccveeiuiieiieiieeieeiie ettt 3G-181
3G.2.5.4 Structural Design Evaluation ...........c.cccoeeviiiiiniinininiiencceeeecneeeeee 3G-181
3G.2.5.4.1 Shear WallS ......cceeeiieiiieeiieiiecieeteee ettt 3G-181
3G.2.5.4.2 FIOOT SIADS ....eviiiiiiieeie ettt ettt 3G-181
3G.2.5.4.3 Foundation Mat..........ccoeiiiiiiiiieiiie et 3G-181
3G.2.5.5 Foundation Stabilify .......cccceceriiiieiiiniiniiiieneeeeeeeee et 3G-182
3G.2.5.6 Tornado Missile Evaluation...........ccccceeevierieeiienieeieeniecieeee e 3G-182
3G.3 FUCT BUIAING. ...ttt sttt 3G-216

1



26A6642AN Rev. 01

ESBWR Design Control Document/Tier 2
3G.3.1 ObJective and SCOPE....cveeruiieiieeiiieiieeie ettt ettt ettt sae et e eseeseaeesee e 3G-216
3G.3.2 CONCIUSIONS ...ttt ettt ettt et e st e st s beesaee e e e enee 3G-216
3G.3.3 Structural DeSCIIPLION .....cc.eievieriiieiieiie ettt ettt sbeeseee e s eee 3G-216
3G.3.4 Analytical MOAEIS ....cccuviiiiiieiie ettt e e 3G-216
3G.3.5 Structural Analysis and DeSIZN......c..cccuieriiiriieiiieiiieiieete et 3G-217

3G.3.5.1 Site Design Parameters ........cceeecveeeiiieeiiieecieeeiee et e 3G-217
3G.3.5.2 Design Loads, Load Combinations, and Material Properties ........................ 3G-217
3G.3.5.2.1 Design Loads......ccccueeeiiieeiiieeiieeeiee ettt s 3G-217
3G.3.5.2.1.1 Dead Load (D) and Live Load (L and Lo)........c.ccccevveeeriiecrirennenns 3G-217
3G.3.5.2.1.2 SNOW L0AA ...ovieiieiieeeeeee e 3G-217
3G.3.5.2.1.3 Lateral Soil Pressure at Rest .........cccoevveviienienieenieiieeiecieeee e 3G-217
3G.3.5.2.1.4 WiInd Load (W) c.eeeuieeieieeeeee ettt 3G-217
3G.3.5.2.1.5 Tornado Load (Wy)...eeeeouiieeiieeeiie et 3G-217
3G.3.5.2.1.6 Thermal Load (To) -.eeveeveereereeniieieeiesiieie ettt 3G-217
3G.3.5.2.1.7 Design Seismic Loads.......c.cccueviieiieiiienieeieeieeceeee e 3G-218
3G.3.5.2.2 Load Combinations and Acceptance Criteria ...........ccceeveveeerveeerveeennnenn. 3G-218
3G.3.5.2.3 Material PrOPertis ........cccvierieeiiierieeiieniie ettt ettt e e 3G-218
3(G.3.5.3 Stability REQUITEMENTS ......ccccvieeiiieeiieeiieeeieeeeeeereeeeeeeveeeevee e saeeesenee e 3G-218
3G.3.5.4 Structural Design Evaluation ............ccocceeviiiiiieniieiiienieciiee e 3G-218
3G.3.5.4.1 Shear Walls and Spent Fuel Pool Walls...........cccccuveeiiiiiiieniieeieee. 3G-218
3G.3.5.4.2 FIOOT S1ADS ..uveiiiiiiiiiiieciteieee ettt 3G-219
3G.3.5.4.3 Foundation Mat.........c.cooiiiiiiiiiiieiceeee e 3G-219
3G.3.5.5 Foundation Stability ..........cccceeriieiiiiiieeiieiie et 3G-219
3G.3.5.6 Tornado Missile Evaluation ...........cccccooiiiiiiiiiiiiiieeeceee e 3G-219
3H. EQUIPMENT QUALIFICATION DESIGN ENVIRONMENTAL CONDITIONS........ 3H-1

BH.T INEEOAUCTION ...ttt ettt e ettt e st e e bt e et e e nbeesateenaneans 3H-1

BH.2 PIaNt ZIOMES......ecouiieiieeiieiieeieeeite et eette et eetteeteesteeebeestaeenbeesseaesseessseensaessseesseenssesnsaensseans 3H-1
3H.2.1 Containment VeSSl .......cccuuiiiiiiiiiiieiie ettt et 3H-1
3H.2.2 Outside Containment VESSEl........cccuiiriiiriieiienieeiieeieeie et es 3H-1

3H.3 Environmental CONAITIONS .......c.ceoviiiiieriieriieeieeniieeieesieeteeseeeseessaeeseesseesseessseesssesnseens 3H-2
3H.3.1 Plant Normal Operating Conditions...........cceecvereererrienienienienieneenie e 3H-2
3H.3.2 Accident ConAItioNS. ........ccueeruieriieriieiieeieeeeeeieesiee et sereereesseesaeesaeeesseensaeesseenseennns 3H-2
3H.3.3 Water QUAlItY ....cceoiuiiiiiiiiieieecee ettt st s 3H-2

R] 5 B NS 5] (=) 1 (o1 USROS 3H-3

31. DESIGNATED NEDE-24326-1-P MATERIAL WHICH MAY NOT CHANGE

WITHOUT PRIOR NRC APPROVAL ......ooiiiiiiiieteeee ettt 31-1

31.1 General Requirements for Dynamic TeStING ........ccccovveeiierieiiiieniiieieeie et 31-1

31.2 Product and ASSemDBIY TeSTING .......c.cccuiiriieiieiieeieecie ettt et be et seaeebeeseaeenneas 31-3

31.3 MUultiple-Frequency TeStS.......cccuiiiiieiieeieeieecte ettt ettt et e et eseae b e seseenneas 31-3

31.4 Single- and Multi-axis TeSES....ccuieriiriiieiieeiieie ettt ettt e ebe e e ebeesteeseseeseessseenneas 31-3

31.5 Single FreqUENCY TESES...ccuuiiiiiiiiieiieiieetieeiie ettt et ve et e st e et e seseesbeessbeenseessseenseessseenseas 31-4

3106 DAMPING ...eeeiniiieeiiie ettt ettt e sttt e et e e s bt e e steeessbeeesssaeesbeeesbeeensseeensseeesseeesseeesaeennseeas 31-4

31.7 Qualification DetermiNation ............ccveeeiuieeiiieeiieeeereeeeieeeeeteeeeereeeeteeeereeeeaeeeeareeeeareeeeareeas 31-4

i1



26A6642AN Rev. 01

ESBWR Design Control Document/Tier 2
31.8 Dynamic Qualification by ANALYSIS .....ccccueeriieriieiiieiieeiieeie ettt 31-4
31.9 Required RESPONSE SPECIA ....eecuvieeieiiiieiieeiieiie ettt ettt ettt e et eesiaeeebeeaeeenbeeneas 31-5
3110 Time HiStOry ANALYSIS....cuieiuieeiieriieeiieiie ettt ettt ite et steesbe et e esbeessaeenseesseesnseenseas 31-5
BLTT RETEICIICES ...ttt ettt ettt b et sttt ettt b et eatesbeebesatens 31-5
3J. EVALUATION OF POSTULATED RUPTURES IN HIGH ENERGY PIPES................. 3J-1
3J.1 Background and SCOPE........oecuieriieiiiiieeiieee ettt ettt sttt 3J-1
3J.2 Identification of Rupture Locations and Rupture Geometry............ccoeeueevienieenirenieennenne. 3J-2
3J.2.1 Ruptures in Containment Penetration Ar€a...........ccceeevuveeeiiieeniiieeniieeeiieeeiieesvee e 3J-2
3J.2.2 Ruptures in Areas other than Containment Penetration. ............cccceeveveevivenieenieenneenne. 3J-2
3J.2.3 Determine the Type of Pipe Break.........cooovieiiiiiiiiiiiiecceceete e 3J-2
3J.3 Design and Selection of Pipe Whip Restraints..........cccccccvveeviieeiiiencieecieecee e 3J-2
3J.3.1 Make Preliminary Selection of Pipe Whip Restraint ............ccccceeveeriiienieiiienienienne, 3J-2
3J.3.2 Prepare Simplified Computer Model of Piping-Pipe Whip Restraint System. ........... 3J-2
3J.3.3 Run Pipe Dynamic ANaLySiS........cccecierieeiiienieeiieiieeieeite ettt eiee e eeeseeesee e 3J-3
3J.3.4 Select Pipe Whip Restraint for Pipe Whip Restraint Analysis........cccccceeevcvieercneeennenn. 3J-3
3J.4 Pipe RUpture Evaluation...........ccciiieiiiiiiiiiccie et e e 3J-3
3J.4.1 General APPIrOACK. .......cocuiiiiiiiiieie ettt ettt e eaas 3J-3
3J.4.2 Procedure For Dynamic Time-History Analysis With Simplified Model .................. 3J-4
3J.4.2.1 Modeling of Piping SYStemM.........cccuiiriiiiiiiiieeiiesiie ettt 3J-4
3J.4.2.2 Dynamic Analysis of Simplified Piping Model ...........cccceeviiieiiiieniiieieeeiees 3J-5
3J.4.3 Procedure For Dynamic Time-History Analysis Using Detailed Piping Model......... 3J-5
3J.4.3.1 Modeling of Piping SYStemM.......cccviiviieiiiiieeeiieeciee ettt evee e veeesvee e 3J-5
3J.4.3.2 Dynamic Analysis using Detail Piping Model...........ccccoeeiiniiniiiniiiiiiieeiene, 3J-5
31.5 Jet Impingement on Essential Piping .........cccoovieiiiiiiiiiiiiniiiiieiecieee e 3J-6
3K. RESOLUTION OF INTERSYSTEM LOSS OF COOLANT ACCIDENT.........cccceeunuee. 3K-1
KT INEOAUCTION ...ttt et sttt be et et sae e b enees 3K-1
3K.2 Regulatory POSIHIONS ......ccueiiiiiiieiiieiie ettt ettt ettt et eteesaeeens 3K-1
3K.3 Boundary Limits of Ultimate Rupture Strength.............cccooviiviiiiniininiiniiceee, 3K-2
3K.4 Evaluation ProCedUIe .........cccuiiiiiiiiiiiieeiee ettt 3K-2
3K.5 Systems EvalUated ........c.coiiiiiiiiiiiiiiiicte e 3K-2
3K.6 Piping Design Pressure for Ultimate Rupture Strength Compliance...........ccccecevveneeee. 3K-3
3K.7 Applicability of Ultimate Rupture Strength Non-piping Components...........c.ccceeeueenee. 3K-3
BB RESUILS ...ttt ettt ettt e ettt e et e e s et e e beesaeeebeesaneens 3K-3
3K.9 Valve Misalignment Due To Operator Error..........cocooieiiriiiniininiiniiieicneeeeeeeeee 3K-3
BKLTO SUIMMATY ..ottt ettt ettt e sae e sane e b e eeneesaeesaneenaneens 3K-3
BEKUIT RETCIEICES ... ettt ettt ettt et e st et e st e et e et e e bt e sabeebeesnbeeseesaseans 3K-4
ATTACHMENT 3KA. ULTIMATE RUPTURE STRENGTH SYSTEM BOUNDARY
EVALUATION. ...ttt ettt ettt et sttt et s st e bt entesaee bt enseeaeenbeeneesaeenee 3K-5
3KA.1 Control Rod DIive SYSteIM ......cocuiiiiniiiiiiiiiieieeierieeieeeetee ettt 3K-5
3KA.1.1 System URS Boundary Description.........ccccecuereerieeienienienienienieeieseesieeieeeens 3K-5
3KA.1.2 Downstream INterfaces..........ccoouiiiiiiiiieiiieiiieieeieee ettt 3K-5

v



26A6642AN Rev. 01
ESBWR Design Control Document/Tier 2

3KA.1.3 Low-Pressure Piping Systems and Components Designed to URS

PIESSUTE ...ttt s 3K-6
3KA.2 Standby Liquid Control SYStem ........cccueeruiiriieiiieiiieiieeie et 3K-7
3KA.2.1 System URS Boundary DescCription...........ccccueeevieeeriieeeiieeeiieeeiieeeeeeevee e 3K-7
3KA.2.2 Downstream INtEIfaCes ......cccueviirerieriieriieierteriteteee sttt sttt 3K-7
3KA.2.3 Low Pressure Piping Systems and Components Designed to URS
PIESSUTE ..ttt sttt 3K-7
3KA.3 Reactor Water Cleanup/Shutdown Cooling System ...........cccccveevvieerieeeiieeeieeenen. 3K-8
3KA.3.1 System URS Boundary DeSCription...........ccceeueeviieriieeiiienieeieenieeieesveeieeeinens 3K-8
3KA.3.2 Downstream INterfaces. .........coocuiiiiiiiiiiiiiiiiieeieeee e 3K-8
3KA.3.3 Low-Pressure Piping Systems and Components Designed to URS
PIESSUIE ...t s 3K-8
3KA .4 Fuel And Auxiliary Pools Cooling SyStem............cccceeririiieniieniieiienieeieeeie e 3K-9
3KA.4.1 System URS Boundary DesCription...........ccccueeeviieeiiieeeiieeeiieeeiieeeee e 3K-9
3KA.4.2 Downstream INterfaces. .........cocvevueriiriiniiiiiinieniececeee e 3K-9
3KA.4.3 Low-Pressure Piping Systems and Components Designed to URS
PIESSUTE ..ttt e 3K-9
3KA.5 Nuclear Boler SYSTEM ........cccouiiiiiiiiciie ettt 3K-10
3KA.5.1 System URS Boundary Description.............ccceerueerieenireniienieeiiesie e 3K-10
3KA.5.2 Downstream INterfaces..........coouiiiiiiiiiiiiiiiiiiieie e 3K-10
3KA.5.3 Low-Pressure Piping Systems and Components Designed to URS
PIESSUIE ...t 3K-10
3KA.6 Condensate And Feedwater SYSteIM.........ceccuieriieriieniieniieiie et 3K-11
3KA.6.1 System URS Boundary DescCription...........cccveeeviiieeiiiesiieeeieeeiee e 3K-11
3KA.6.2 Downstream INterfaces. .........ooeviirieriiiiiniiiicieeeeeseeeee s 3K-11
3KA.6.3 Low-Pressure Piping Systems and Components Designed to URS
PIESSULE ...ttt et e et e e e tae e e e eeaae e e e snnaeaeeennees 3K-11
3L. REACTOR INTERNALS FLOW INDUCED VIBRATION PROGRAM............c.c......... 3L-1
R ) I B 13 (0T L1 Lo o) N USSP 3L-1
3L.2 Reactor Internal Components FIV Evaluation ..........ccccooiiiiiiniiniiinnieiceieeceeeee 3L-2
3L.2.1 Evaluation Process — Part 1 ........ccccoceeiiiiiiiiiininininiecccceseceesee e 3L-2
3L.2.2 Evaluation Process — Part 2 .........cccueioiuiiiiiiieceeeeeeee e 3L-4
3L.3 Chimney Partition Assembly Evaluation ...........cccceeciriiniiiiniiniininecccicneeeeeee 3L-5
3L.3.1 Design and MaterialS..........ceevieriieeiieniieeiieiie e eiee e eieeseveeteeseeeaeeseaeeseessaeenseenenas 3L-5
3L.3.2 Prior Operating EXPETIENCE ........cocueruiiriiiiiniiiiinienieesieeteeie ettt 3L-5
3L.3.3 Testing and Two-phase FIOW ANaLYSIS ......ccceevuieriiiriieeiieieeie e 3L-5
3L.4 Steam Dryer Evaluation Program.............cccceeiieiiiiiiiniieiiiciecee e 3L-7
3L.4.1 Steam Dryer Design and Performance ..........c..ccoceeveeviiniinenicniincnicnecic e 3L-7
3L.4.2 Materials and Fabrication ...........ccoceerieierieiienieneeeieee et 3L-7
3L.4.3 Load COMDBINALIONS ......eeeeviieiiiieiiiieesiiieesieeesiteeesieeeetaeesteeesreeessseeesssesessseeensseesnssaeans 3L-7
3L.4.4 Fluid Loads on the DIYeT........cccciuiiiiiiiiieiieeieeite ettt sve e 3L-8
3L.4.5 Structural Evaluation ...........ccoouiiiiiiiiiiiiecciic et e eeaneeens 3L-9
3L.4.6 Instrumentation and Startup TeStING ........ccceevevieriiiieiiieeiee e 3L-9
3L.5 Startup Test PrOZrami.......ccoeiiieiiiieiiieeciie ettt e e bee e e e eabee s e e 3L-12
3L.5.1 Component SEIECTIONS .....c..eeeuiieiiiiiieiie ettt ettt seee et e s eas 3L-12



26A6642AN Rev. 01

ESBWR Design Control Document/Tier 2
3L.5.2 SENSOT LOCALIONS .....eceviieiiiieciieeeiieeeiiee et e ettt e e iee e et e e eaaeeereeesabeeesaseeeeaseeennseeenneas 3L-12

R I T e A 003316 115 10 ) s U 3L-12
3L.5.4 Data Reduction Methods ............coouiiiiiiiiiiiicciec e 3L-13
3L.5.4.1 Time HiStory ANALYSIS.....ceeecuiieiiieeiiieeeiieeeieeeeieeesreeesteeeseveeeeaeeesaeeseeeeenneeas 3L-13
3L.5.4.2 FrequenCy ANALYSIS ....c.ccciuieriieiieeiieiieeie ettt sttt et e siaeebeeseneeneees 3L-14
3L.5.5 Data Evaluation Methods ..........ccociieiiiiiiiiicceeccece et 3L-14
3L.5.5.1 Finite Element MOdEIS ........cc.oooviiiiiiiiiiiie e 3L-15
3L.5.5.1.1 Chimney Head and Steam Separators ...........cccceeevveeeriieenieeerieeeieeeiieeenns 3L-15
3L.5.5.1.2 Shroud and CRIMNEY ..........cccieriieiiiieiieiieeie ettt e 3L-15
3L.5.5.1.3 StEAM DIIYET . .ciiiiiiiieeeiiiiee ettt e e et e e e saaeeesenntaeeeenns 3L-16
3L.5.5.1.4 Standby Liquid Control LinNes ..........ccceevuieriieriieniieniieeieeiieeie e 3L-17
3L.5.5.2 Stress Evaluation ..........cocuiiiiiiiiiiie et 3L-17
3L.5.5.2. 1 Methods T and 11 ........cc.oiiiiiiiiiiiceceeeee e 3L-19
3L.5.5.2.2 Method TTL........ooiiiiiieieceee et 3L-22

3.0 RETRIEIICES .uuvieeiiie ettt ettt e e et e e st e e st e e s aaeeessaeeessaeesaaeensseeesssaeensaeesssaennns 3L-24

vi



ESBWR

26A6642AN Rev. 01
Design Control Document/Tier 2

List of Tables

Global Abbreviations And Acronyms List

Table 3G.1-1
Table 3G.1-2
Table 3G.1-3
Table 3G.1-4
Table 3G.1-5
Table 3G.1-6
Table 3G.1-7
Table 3G.1-8
Table 3G.1-9
Table 3G.1-10
Table 3G.1-11
Table 3G.1-12
Table 3G.1-13
Table 3G.1-14
Table 3G.1-15
Table 3G.1-16
Winter)
Table 3G.1-17
Winter)
Table 3G.1-18
Winter)
Table 3G.1-19

Soil Spring Constants for the RB Analysis Model
Site Design Parameters
Equipment and Hydrostatic Loads inside RCCV
Equipment and Hydrostatic Loads in RB Pools
Miscellaneous Structures, Piping, and Commodity Loads on RB Floor
Equivalent Linear Temperature Distributions at Various Sections
Pressure Loads Inside RCCV
Pressure Loads Inside IC/PCCS Pools
Maximum Vertical Acceleration
Selected Load Combinations for the RCCV
Selected Load Combinations for the RB
Material Constants for Design Calculations
Results of NASTRAN Analysis, Dead Load
Results of NASTRAN Analysis, Drywell Unit Pressure (1 MPa)
Results of NASTRAN Analysis, Wetwell Unit Pressure (1 MPa)
Results of NASTRAN Analysis, Temperature Load (Normal Operation:

Results of NASTRAN Analysis, Temperature Load (LOCA After 6 minutes:
Results of NASTRAN Analysis, Temperature Load (LOCA After 72 hours:

Results of NASTRAN Analysis, Seismic Load (Horizontal: North to South

Direction)

Table 3G.1-20

Results of NASTRAN Analysis, Seismic Load (Horizontal: East to West

Direction)

Table 3G.1-21
Table 3G.1-22
Table 3G.1-23
Table 3G.1-24
Table 3G.1-25
Table 3G.1-26
Table 3G.1-27
Table 3G.1-28
Table 3G.1-29
Table 3G.1-30
Table 3G.1-31
Table 3G.1-32
Table 3G.1-33
Table 3G.1-34
Table 3G.1-35
Table 3G.1-36
Table 3G.1-37
Table 3G.1-38

Results of NASTRAN Analysis, Seismic Load (Vertical: Upward Direction)
Combined Forces and Moments: RCCV, Selected Load Combination CV-1
Combined Forces and Moments: RCCV, Selected Load Combination CV-7a
Combined Forces and Moments: RCCV, Selected Load Combination CV-7b
Combined Forces and Moments: RCCV, Selected Load Combination CV-11a
Combined Forces and Moments: RCCV, Selected Load Combination CV-11b
Sectional Thicknesses and Rebar Ratios of RCCV Used in the Evaluation
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-1
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-7a
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-7b
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-11a
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-11b
Transverse Shear of RCCV

Tangential Shear of RCCV

Containment Liner Plate Strains (Max)

Drywell Head Elements Stress Summary

Diaphragm Floor (D/F) Slab Elements Stress Summary

Diaphragm Floor (D/F) Slab Anchorage Structural Capacity

vil



ESBWR

Table 3G.1-39
Table 3G.1-40
Table 3G.1-41
Table 3G.1-42
Table 3G.1-43

26A6642AN Rev. 01
Design Control Document/Tier 2

Vent Wall Structural Elements Stress Summary

Reactor Shield Wall (RSW) Structural Element Stress Summary

RPV Support Bracket Structural Elements Stress Summary

Vent Wall and RPV Support Bracket Anchorage Structural Capacity
Gravity Driven Cooling System (GDCS) Pool Structural Elements Stress

Summary

Table 3G.1-44
Table 3G.1-45
Table 3G.1-46
Table 3G.1-47
Table 3G.1-48
Table 3G.1-49
Table 3G.1-50
Table 3G.1-51
Table 3G.1-52
Table 3G.1-53
Table 3G.1-54
Table 3G.1-55
Table 3G.1-56
Table 3G.1-57
Table 3G.1-58
Table 3G.2-1
Table 3G.2-2
Table 3G.2-3
Table 3G.2-4
Table 3G.2-5
Table 3G.2-6
Table 3G.2-7
Table 3G.2-8
Table 3G.2-9

Gravity Driven Cooling System (GDCS) Pool Anchorage Structural Capacity
Combined Forces and Moments: RB, Selected Load Combination RB-4
Combined Forces and Moments: RB, Selected Load Combination RB-8a
Combined Forces and Moments: RB, Selected Load Combination RB-8b
Combined Forces and Moments: RB, Selected Load Combination RB-9a
Combined Forces and Moments: RB, Selected Load Combination RB-9b
Sectional Thicknesses and Rebar Ratios of RB Used in the Evaluation
Rebar and Concrete Stresses of RB: Selected Load Combination RB-4
Rebar and Concrete Stresses of RB: Selected Load Combination RB-8a
Rebar and Concrete Stresses of RB: Selected Load Combination RB-8b
Rebar and Concrete Stresses of RB: Selected Load Combination RB-9a
Rebar and Concrete Stresses of RB: Selected Load Combination RB-9b
Transverse Shear of RB
Factors of Safety for Foundation Stability
Maximum Soil Bearing Stress Involving SSE

Soil Spring Constants for the CB Analysis Model

Equipment Load of CB

Miscellaneous Structures, Piping, and Commodity Load of CB

Equivalent Liner Temperature Distributions at Various Sections

Maximum Vertical Acceleration

Selected Load Combinations for the CB

Results of NASTRAN Analysis: Dead Load

Results of NASTRAN Analysis: Temperature Load (LOCA: Winter)

Results of NASTRAN Analysis: Seismic Load (Horizontal: North to South

Direction)

Table 3G.2-10

Results of NASTRAN Analysis: Seismic Load (Horizontal: East to West

Direction)

Table 3G.2-11
Table 3G.2-12
Table 3G.2-13
Table 3G.2-14
Table 3G.2-15
Table 3G.2-16
CB-3
Table 3G.2-17
Table 3G.2-18
CB-7
Table 3G.2-19
Table 3G.2-20
CB-9

Results of NASTRAN Analysis
Combined Forces and Moments

: Seismic Load (Vertical: Downward Direction)
: Selected Load Combination CB-3

Combined Forces and Moments: Selected Load Combination CB-7

Combined Forces and Moments: Selected Load Combination CB-9

Sectional Thicknesses and Rebar Ratios Used in the Evaluation

Rebar and Concrete Stresses (Basemat and Slabs): Selected Load Combination

Rebar and Concrete Stresses (Walls): Selected Load Combination CB-3
Rebar and Concrete Stresses (Basemat and Slabs): Selected Load Combination

Rebar and Concrete Stresses (Walls): Selected Load Combination CB-7
Rebar and Concrete Stresses (Basemat and Slabs): Selected Load Combination

viil



26A6642AN Rev. 01
ESBWR Design Control Document/Tier 2

Table 3G.2-21 Rebar and Concrete Stresses (Walls): Selected Load Combination CB-9

Table 3G.2-22 Calculation Results for Transverse Shear

Table 3G.2-23 Factors of Safety for Foundation Stability

Table 3G.2-24 Maximum Soil Bearing Stress Involving SSE

Table 3G.3-1 Miscellaneous Structures and Commodity in Spent Fuel Pool

Table 3G.3-2 Miscellaneous Structures, Piping, and Commodity Load on FB Floor

Table 3G.3-3 Equivalent Liner Temperature Distributions at Various Sections*

Table 3G.3-4 Selected Load Combinations for the FB

Table 3G.3-5 Results of NASTRAN Analysis: Dead Load

Table 3G.3-6 Results of NASTRAN Analysis: Temperature Load (Winter)

Table 3G.3-7 Results of NASTRAN Analysis: Seismic Load (Horizontal: North to South
Direction)

Table 3G.3-8 Results of NASTRAN Analysis: Seismic Load (Horizontal: East to West
Direction)

Table 3G.3-9 Results of NASTRAN Analysis: Seismic Load (Vertical: Upward Direction)

Table 3G.3-10 Combined Forces and Moments: Selected Load Combination FB-4

Table 3G.3-11 Combined Forces and Moments: Selected Load Combination FB-8

Table 3G.3-12 Combined Forces and Moments: Selected Load Combination FB-9

Table 3G.3-13 Sectional Thicknesses and Rebar Ratios Used in the Evaluation

Table 3G.3-14 Rebar and Concrete Stresses: Selected Load Combination FB-4

Table 3G.3-15 Rebar and Concrete Stresses: Selected Load Combination FB-8

Table 3G.3-16 Rebar and Concrete Stresses: Selected Load Combination FB-9

Table 3G.3-17 Transverse Shear of FB

Table 3H-1 Cross Reference of Plant Environmental Data and Location

Table 3H-2 Thermodynamic Environment Conditions Inside Containment Vessel for Normal
Operating Conditions

Table 3H-3 Thermodynamic Environment Conditions Inside Reactor Building for Normal
Operating Conditions

Table 3H-4 Thermodynamic Environment Conditions Inside Control Building for Normal
Operating Conditions

Table 3H-5 Radiation Environment Conditions Inside Containment Vessel for Normal
Operating Conditions

Table 3H-6 Radiation Environment Conditions Inside Reactor Building for Normal Operating

Conditions

Table 3H-7 Radiation Environment Conditions Inside Control Building for Normal Operating
Conditions

Table 3H-8 Thermodynamic Environment Conditions Inside Containment Vessel for Accident
Conditions

Table 3H-9 Thermodynamic Environment Conditions Inside Reactor Building for Accident
Conditions

Table 3H-10 Thermodynamic Environment Conditions Inside Control Room Zone for Accident
Conditions

Table 3H-11 Radiation Environment Conditions Inside Containment Vessel for Accident
Conditions

Table 3H-12 Radiation Environment Inside Reactor Building for Accident Conditions

X



26A6642AN Rev. 01
ESBWR Design Control Document/Tier 2

Table 3H-13 Radiation Environment Conditions Inside Control Room Zone for Accident
Conditions

Table 3L-1 Comparison of Major Steam Dryer Configuration Parameters

Table 3L-2 Specific Steam Dryer Load Definition Legend

Table 3L-3 Typical Vibration Sensors

Table 3L-4 Typical Sensor Locations and Types

Table 3L-5 Applicable Data Reduction Method for Comparison to Criteria

Table 3L-6 Parameters Used in Spectrum Generation

Table 3L-7 Data Evaluation Methods to be Used for Each Component



ESBWR

26A6642AN Rev. 01
Design Control Document/Tier 2

List of Illustrations

Figure 3G.1-1.
Figure 3G.1-2.
Figure 3G.1-3.
Figure 3G.1-4.
Figure 3G.1-5.
Figure 3G.1-6.
Figure 3G.1-7.
Figure 3G.1-8.
Figure 3G.1-9.

Figure 3G.1-10.
Figure 3G.1-11.
Figure 3G.1-12.
Figure 3G.1-13.
Figure 3G.1-14.
Figure 3G.1-15.
Figure 3G.1-16.
Figure 3G.1-17.
Figure 3G.1-18.
Figure 3G.1-19.
Figure 3G.1-20.
Figure 3G.1-21.
Figure 3G.1-22.
Figure 3G.1-23.
Figure 3G.1-24.
Figure 3G.1-25.
Figure 3G.1-26.
Figure 3G.1-27.
Figure 3G.1-28.
Figure 3G.1-29.
Figure 3G.1-30.
Figure 3G.1-31.
Figure 3G.1-32.
Figure 3G.1-33.
Figure 3G.1-34.
Figure 3G.1-35.
Figure 3G.1-36.
Figure 3G.1-37.
Figure 3G.1-38.
Figure 3G.1-39.
Figure 3G.1-40.
Figure 3G.1-41.
Figure 3G.1-42.
Figure 3G.1-43.
Figure 3G.1-44.

RB and FB Concrete Outline Plan at EL -11500
RB and FB Concrete Outline Plan at EL 4650
RB and FB Concrete Outline Plan at EL 17500
RB and FB Concrete Outline Plan at EL 27000
RB Concrete Outline Plan at EL 34000
RB and FB Concrete Outline N-S Section
RB and FB Concrete Outline E-W Section
FE Model of RB/FB (Isometric View)
FE Model of RB/FB (Foundation Mat)
FE Model of RB/FB (RCCV Wall)
FE Model of RB/FB (RPV Pedestal)
FE Model of RB/FB (Top Slab)
FE Model of RB/FB (Suppression Pool Slab)
FE Model of RB/FB (External Wall: North Side)
FE Model of RB/FB (External Wall: East Side)
FE Model of RB/FB (Internal Wall on R7/F1 Column Line)
FE Model of RB/FB (RCCV Internals)
FE Model of RB/FB (RCCV Liner)
Soil Pressure at Rest
Sections Where Temperature Loads Are Defined
Condensation Oscillation (CO) Pressure Loads
Chugging (CHUG) Pressure Loads
Safety Relief Valve (SRV) Pressure Loads
Design Seismic Shears and Moments for RB and FB Walls
Design Seismic Shears and Moments for RCCV
Design Seismic Shears and Moments for RPV Pedestal and Vent Wall
Seismic Lateral Soil Pressure
Section Considered for Analysis
Force and Moment in Shell Element
Section Deformation for Dead Load
Section Deformation for Drywell Unit Pressure (1 MPa)
Section Deformation for Wetwell Unit Pressure (1 MPa)
Section Deformation for Temperature Load (Normal Operation: Winter)
Section Deformation for Temperature Load (LOCA After 6 min.: Winter)
Section Deformation for Temperature Load (LOCA After 72 hr.: Winter)
Section Deformation for Seismic Load (Horizontal: North to South)
Section Deformation for Seismic Load (Horizontal: East to West)
Section Deformation for Seismic Load (Vertical: Upward)
Flow Chart for Structural Analysis and Design
Reinforcing Steel of Foundation Mat: Plan
Reinforcing Steel of Foundation Mat: Section A-A
Reinforcing Steel of RCCV Wall
Reinforcing Steel of Suppression Pool Slab
Reinforcing Steel of Top Slab

x1



ESBWR

Figure 3G.1-45.
Figure 3G.1-46.
Figure 3G.1-47.
Figure 3G.1-48.
Figure 3G.1-49.
Figure 3G.1-50.
Figure 3G.1-51.
Figure 3G.1-52.
Figure 3G.1-53.
Figure 3G.1-54.
Figure 3G.1-55.
Figure 3G.1-56.
Figure 3G.1-57.
Figure 3G.1-58.
Figure 3G.1-59.

Figure 3G.2-1.
Figure 3G.2-2.
Figure 3G.2-3.
Figure 3G.2-4.
Figure 3G.2-5.
Figure 3G.2-6.
Figure 3G.2-7.
Figure 3G.2-8.
Figure 3G.2-9.
Figure 3G.2-10
Figure 3G.2-11
Figure 3G.2-12
Figure 3G.2-13
Figure 3G.2-14
Figure 3G.3-1.
Figure 3G.3-2.
Figure 3G.3-3.
Figure 3G.3-4.
Figure 3G.3-5.
Figure 3H-1.
Figure 3H-2.
Figure 3H-3.
Figure 3H-4.
Figure 3H-5.
Figure 3H-6.
Figure 3H-7.
Figure 3H-8.
Figure 3H-9.

S

S

26A6642AN Rev. 01
Design Control Document/Tier 2

Reinforcing Steel of RPV Pedestal
Reinforcing Steel of IC/PCCS Pool Girder
List of RB Wall and Slab Reinforcement
Liner Anchor
Liner Plate Plans
Liner Plate Development Elevation
Drywell Head
Equipment Hatch
Wetwell Hatch
Personnel Airlock
Diaphragm Floor
Diaphragm Floor Slab Anchor
RPV Support Bracket & Vent Wall
Reactor Shield Wall
GDCS Pool
CB Concrete Outline Plan at EL -7400 and Foundation Reinforcement
CB Concrete Outline Plan at EL. —2000/4850 and Section Details
CB Concrete Outline Plan at EL 9060, Section and Section Detail
FE Model of CB (Isometric View)
FE Model of CB (Foundation Mat)
FE Model of CB (External Wall: South Side)
FE Model of CB (External Wall: East Side)
FE Model of CB (Floor Slab: EL -2000)
FE Model of CB (Floor Slab: EL 4650)
. Soil Pressure at Rest
. Sections Where Temperature Loads Are Defined
. Design Seismic Shears and Moments for CB
. Seismic Lateral Soil Pressure
. Force and Moment in Shell Element
Sections Where Temperature Loads Are Defined
Section Considered for Analysis
Force and Moment in Shell Element
Reinforcing Steel of Spent Fuel Pool Walls
List of FB Wall and Slab Reinforcement

Environmental Zones in the Containment Vessel
Reactor Building Arrangements

HCU Rooms

CRD Pump Room

LC System Room

Battery Rooms
Electrical Division Rooms
RPS Arrangement

PTMS Arrangement

Figure 3H-10. Sensors & Electrical Modules Arrangements For LD&IS, PRMS, CMS
Figure 3H-11. Electrical Modules Arrangements For NMS, E-DCIS
Figure 3H-12. Isolation & Shutoff Valves Arrangements For RWCU/SDC

Xii



26A6642AN Rev. 01
ESBWR Design Control Document/Tier 2

Figure 3H-13. MS and FW Tunnel Isolation Valve Arrangements

Figure 3H-14. ICS Condenser and Piping Arrangement Outside Containment

Figure 3H-15. Main Control Room Panel Arrangement

Figure 3H-16. Emergency Breathing Air System Arrangement

Figure 3H-17. 1E DCIS Rooms Arrangement

Figure 3J-1. Simplified Piping Models

Figure 3J-2. Representation of Pipe With Both Ends Supported With a Longitudinal Break
Figure 3L-1. Chimney and Partition Assembly

Figure 3L-2. ESBWR Steam Dryer Assembly

xiil



26A6642AN Rev. 01
ESBWR Design Control Document/Tier 2
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Term Definition

10 CFR Title 10, Code of Federal Regulations

A/D Analog-to-Digital

AASHTO American Association of Highway and Transportation Officials
AB Auxiliary Boiler

ABS Auxiliary Boiler System

ABWR Advanced Boiling Water Reactor

ac/ AC Alternating Current

AC Air Conditioning

ACF Automatic Control Function

ACI American Concrete Institute

ACS Atmospheric Control System

AD Administration Building

ADS Automatic Depressurization System

AEC Atomic Energy Commission

AFIP Automated Fixed In-Core Probe

AGMA American Gear Manufacturer's Association
AHS Auxiliary Heat Sink

AISC American Institute of Steel Construction
AISI American Iron and Steel Institute

AL Analytical Limit

ALARA As Low As Reasonably Achievable
ALWR Advanced Light Water Reactor

ANS American Nuclear Society

ANSI American National Standards Institute
AOO Anticipated Operational Occurrence

AOV Air Operated Valve

API American Petroleum Institute

APLHGR Average Planar Linear Head Generation Rate
APRM Average Power Range Monitor

APR Automatic Power Regulator

APRS Automatic Power Regulator System

ARI Alternate Rod Insertion

ARMS Area Radiation Monitoring System

ASA American Standards Association

ASD Adjustable Speed Drive

ASHRAE American Society of Heating, Refrigerating, and Air Conditioning Engineers
ASME American Society of Mechanical Engineers
AST Alternate Source Term
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Term
ASTM
AT
ATLM
ATWS
AV
AWS
AWWA
B&PV
BAF
BHP
BOP
BPU
BPWS
BRE
BRL
BTP
BTU
BWR
BWROG
CAV
C&FS
C&I
C/C

CB
CBHVAC
CCI
CDF
CFR
CIRC
CIS
CIv
CLAVS
CM
CMS
CMU
COL
COLR
CONAVS
CPR
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Definition

American Society of Testing Methods
Unit Auxiliary Transformer
Automated Thermal Limit Monitor
Anticipated Transients Without Scram
Allowable Value

American Welding Society

American Water Works Association
Boiler and Pressure Vessel

Bottom of Active Fuel

Brake Horse Power

Balance of Plant

Bypass Unit

Banked Position Withdrawal Sequence
Battery Room Exhaust

Background Radiation Level

NRC Branch Technical Position
British Thermal Unit

Boiling Water Reactor

Boiling Water Reactor Owners Group
Cumulative absolute velocity
Condensate and Feedwater System
Control and Instrumentation

Cooling and Cleanup

Control Building

Control Building HVAC
Core-Concrete Interaction

Core Damage Frequency

Code of Federal Regulations
Circulating Water System
Containment Inerting System

Combined Intermediate Valve

Clean Area Ventilation Subsystem of Reactor Building HVAC

Cold Machine Shop
Containment Monitoring System
Control Room Multiplexing Unit
Combined Operating License

Core Operating Limits Report

Controlled Area Ventilation Subsystem of Reactor Building HVAC

Critical Power Ratio
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Term
CPS
CPU
CR
CRD
CRDA
CRDH
CRDHS
CRGT
CRHA
CRT
CS&TS
CSDM
CS/CST
CT
CTVCF
CUF
CWS
D-RAP
DAC
DAW
DBA
dc/DC
DCS
DCIS
DEPSS
DF
D/F
DG
DHR
DM&C
DOF
DOI
DOT
dPT
DPS
DPV
DR&T
DS
DTM
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Definition

Condensate Purification System

Central Processing Unit

Control Rod

Control Rod Drive

Control Rod Drop Accident

Control Rod Drive Housing

Control Rod Drive Hydraulic System
Control Rod Guide Tube

Control Room Habitability Area
Cathode Ray Tube

Condensate Storage and Transfer System
Cold Shutdown Margin

Condensate Storage Tank

Main Cooling Tower

Constant Voltage Constant Frequency
Cumulative usage factor

Chilled Water System

Design Reliability Assurance Program
Design Acceptance Criteria

Dry Active Waste

Design Basis Accident

Direct Current

Drywell Cooling System

Distributed Control and Information System
Drywell Equipment and Pipe Support Structure
Decontamination Factor

Diaphragm Floor

Diesel-Generator

Decay Heat Removal

Digital Measurement and Control
Degree of freedom

Dedicated Operators Interface
Department of Transportation
Difterential Pressure Transmitter
Diverse Protection System
Depressurization Valve

Design Review and Testing

Independent Spent Fuel Storage Installation
Digital Trip Module
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Term Definition

DW Drywell

EB Electrical Building

EBAS Emergency Breathing Air System

EBHV Electrical Building HVAC

ECCS Emergency Core Cooling System
E-DCIS Essential DCIS (Distributed Control and Information System)
EDO Environmental Qualification Document
EFDS Equipment and Floor Drainage System
EFPY Effective full power years

EHC Electrohydraulic Control (Pressure Regulator)
ENS Emergency Notification System

EOC Emergency Operations Center

EOC End of Cycle

EOF Emergency Operations Facility

EOP Emergency Operating Procedures

EPDS Electric Power Distribution System

EPG Emergency Procedure Guidelines

EPRI Electric Power Research Institute

EQ Environmental Qualification

ERICP Emergency Rod Insertion Control Panel
ERIP Emergency Rod Insertion Panel

ESF Engineered Safety Feature

ETS Emergency Trip System

FAC Flow-Accelerated Corrosion

FAPCS Fuel and Auxiliary Pools Cooling System
FATT Fracture Appearance Transition Temperature
FB Fuel Building

FBHV Fuel Building HVAC

FCI Fuel-Coolant Interaction

FCM File Control Module

FCS Flammability Control System

FCU Fan Cooling Unit

FDDI Fiber Distributed Data Interface

FFT Fast Fourier Transform

FFWTR Final Feedwater Temperature Reduction
FHA Fire Hazards Analysis

FIV Flow-Induced Vibration

FMCRD Fine Motion Control Rod Drive

FMEA Failure Modes and Effects Analysis
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FPS
FO
FOAKE
FPE
FTDC
FTS
FW
FWCS
FWS
GCS
GDC
GDCS
GE
GE-NE
GEN
GETAB
GL
GM
GM-B
GSIC
GSOS
GWSR
HAZ
HCU
HCW
HDVS
HEI
HELB
HEP
HEPA

HFE
HFF

HGCS
HIC
HID
HIS
HM

HP
HPNSS
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Definition

Fire Protection System

Diesel Fuel Oil Storage Tank
First-of-a-Kind Engineering

Fire Pump Enclosure
Fault-Tolerant Digital Controller
Fuel Transfer System

Feedwater

Feedwater Control System

Fire Water Storage Tank
Generator Cooling System
General Design Criteria
Gravity-Driven Cooling System
General Electric Company

GE Nuclear Energy

Main Generator System

General Electric Thermal Analysis Basis
Generic Letter

Geiger-Mueller Counter
Beta-Sensitive GM Detector
Gamma-Sensitive Ion Chamber
Generator Sealing Oil System
Ganged Withdrawal Sequence Restriction
Heat-Affected Zone

Hydraulic Control Unit

High Conductivity Waste

Heater Drain and Vent System
Heat Exchange Institute

High Energy Line Break

Human error probability

High Efficiency Particulate Air/Absolute

Human Factors Engineering
Hollow Fiber Filter

Hydrogen Gas Cooling System

High Integrity Container

High Intensity Discharge

Hydraulic Institute Standards

Hot Machine Shop & Storage

High Pressure

High Pressure Nitrogen Supply System
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HPT
HRA
HSI
HSSS
HVAC
HVS
HWCS
HWS
HX
1&C
1/0
IAS
IASCC
IBC
IC
ICD
ICS

IE

IEB
IED
IEEE
IGSCC
1S
ILRT
IOP
IMC
IMCC
IRM
ISA
ISI
ISLOCA
ISLT
ISM
ISMA
ISO
ITA
ITAAC
ITA
LAPP
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Definition

High-pressure turbine

Human Reliability Assessment
Human-System Interface
Hardware/Software System Specification
Heating, Ventilation and Air Conditioning
High Velocity Separator

Hydrogen Water Chemistry System

Hot Water System

Heat Exchanger

Instrumentation and Control
Input/Output

Instrument Air System

Irradiation Assisted Stress Corrosion Cracking
International Building Code

Isolation Condenser

Interface Control Diagram

Isolation Condenser System

Inspection and Enforcement

Inspection and Enforcement Bulletin
Instrument and Electrical Diagram
Institute of Electrical and Electronic Engineers
Intergranular Stress Corrosion Cracking
Iron Injection System

Integrated Leak Rate Test

Integrated Operating Procedure
Induction Motor Controller

Induction Motor Controller Cabinet
Intermediate Range Monitor

Instrument Society of America
In-Service Inspection

Intersystem Loss of Coolant Accident
In-Service Leak Test

Independent Support Motion

Independent Support Motion Response Spectrum Analysis

International Standards Organization

Inspections, Tests or Analyses

Inspections, Tests, Analyses and Acceptance Criteria

Initial Test Program

Loss of Alternate Preferred Power
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Term
LCO
LCW
LD
LDA
LD&IS
LERF
LFCV
LHGR
LLRT
LMU
LO
LOCA
LOFW
LOOP
LOPP
LP
LPCI
LPCRD
LPMS
LPRM
LPSP
LWMS
MAAP
MAPLHGR
MAPRAT
MBB
MCC
MCES
MCPR
MCR
MCRP
MELB
MLHGR
MMI
MMIS
MOV
MPC
MPL
MS
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Global Abbreviations And Acronyms List

Definition

Limiting Conditions for Operation
Low Conductivity Waste

Logic Diagram

Lay down Area

Leak Detection and Isolation System
Large early release frequency

Low Flow Control Valve

Linear Heat Generation Rate

Local Leak Rate Test

Local Multiplexer Unit

Dirty/Clean Lube Oil Storage Tank
Loss-of-Coolant-Accident
Loss-of-feedwater

Loss of Offsite Power

Loss of Preferred Power

Low Pressure

Low Pressure Coolant Injection
Locking Piston Control Rod Drive
Loose Parts Monitoring System
Local Power Range Monitor

Low Power Setpoint

Liquid Waste Management System
Modular Accident Analysis Program
Maximum Average Planar Linear Head Generation Rate
Maximum Average Planar Ratio
Motor Built-In Brake

Motor Control Center

Main Condenser Evacuation System
Minimum Critical Power Ratio
Main Control Room

Main Control Room Panel

Moderate Energy Line Break
Maximum Linear Heat Generation Rate
Man-Machine Interface
Man-Machine Interface Systems
Motor-Operated Valve

Maximum Permissible Concentration
Master Parts List

Main Steam

XX
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Global Abbreviations And Acronyms List

Term Definition

MSIV Main Steam Isolation Valve

MSL Main Steamline

MSLB Main Steamline Break

MSLBA Main Steamline Break Accident

MSR Moisture Separator Reheater

MSV Mean Square Voltage

MT Main Transformer

MTTR Mean Time To Repair

MWS Makeup Water System

NBR Nuclear Boiler Rated

NBS Nuclear Boiler System

NCIG Nuclear Construction Issues Group

NDE Nondestructive Examination

NE-DCIS Non-Essential Distributed Control and Information System
NDRC National Defense Research Committee
NDT Nil Ductility Temperature

NFPA National Fire Protection Association
NIST National Institute of Standard Technology
NMS Neutron Monitoring System

NOV Nitrogen Operated Valve

NPHS Normal Power Heat Sink

NPSH Net Positive Suction Head

NRC Nuclear Regulatory Commission

NRHX Non-Regenerative Heat Exchanger

NS Non-seismic

NSSS Nuclear Steam Supply System

NT Nitrogen Storage Tank

NTSP Nominal Trip Setpoint

0&M Operation and Maintenance

O-RAP Operational Reliability Assurance Program
OBCV Overboard Control Valve

OBE Operating Basis Earthquake

OGS Offgas System

OHLHS Overhead Heavy Load Handling System
OIS Oxygen Injection System

OLMCPR Operating Limit Minimum Critical Power Ratio
OLU Output Logic Unit

00S Out-of-service

ORNL Oak Ridge National Laboratory
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Term
0SC
OSHA
OSI
P&ID
PA/PL
PABX
PAM
PAR
PAS
PASS
PCC
PCCS
PCT
PCV
PFD
PGA
PGCS
PH
PL
PM
PMCS
PMF
PMP
PPQS
PQCL
PRA
PRMS
PRNM
PS
PSD
PSS
PSWS
PT
PWR
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Global Abbreviations And Acronyms List

Definition

Operational Support Center

Occupational Safety and Health Administration
Open Systems Interconnect

Piping and Instrumentation Diagram
Page/Party-Line

Private Automatic Branch (Telephone) Exchange
Post Accident Monitoring

Passive Autocatalytic Recombiner

Plant Automation System

Post Accident Sampling Subsystem of Containment Monitoring System
Passive Containment Cooling

Passive Containment Cooling System

Peak cladding temperature

Primary Containment Vessel

Process Flow Diagram

Peak Ground Acceleration

Power Generation and Control Subsystem of Plant Automation System
Pump House

Parking Lot

Preventive Maintenance

Performance Monitoring and Control Subsystem of NE-DCIS
Probable Maximum Flood

Probable Maximum Precipitation

Product Performance Qualification Specification
Product Quality Check List

Probabilistic Risk Assessment

Process Radiation Monitoring System

Power Range Neutron Monitoring

Plant Stack

Power Spectra Density

Process Sampling System

Plant Service Water System

Pressure Transmitter

Pressurized Water Reactor

Quality Assurance

Rod Action Control Subsystem

Reliability, Availability and Maintainability

Rod Action and Position Information

Reserve Auxiliary Transformer
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Global Abbreviations And Acronyms List

Term Definition

RB Reactor Building

RBC Rod Brake Controller

RBCC Rod Brake Controller Cabinet

RBCWS Reactor Building Chilled Water Subsystem
RBHV Reactor Building HVAC

RBS Rod Block Setpoint

RBV Reactor Building Vibration

RC&IS Rod Control and Information System

RCC Remote Communication Cabinet

RCCV Reinforced Concrete Containment Vessel
RCCWS Reactor Component Cooling Water System
RCPB Reactor Coolant Pressure Boundary

RCS Reactor Coolant System

RDA Rod Drop Accident

RDC Resolver-to-Digital Converter

REPAVS Refueling and Pool Area Ventilation Subsystem of Fuel Building HVAC
RFP Reactor Feed Pump

RG Regulatory Guide

RHR Residual Heat Removal (function)

RHX Regenerative Heat Exchanger

RMS Root Mean Square

RMS Radiation Monitoring Subsystem

RMU Remote Multiplexer Unit

RO Reverse Osmosis

ROM Read-only Memory

RPS Reactor Protection System

RPV Reactor Pressure Vessel

RRPS Reference Rod Pull Sequence

RSM Rod Server Module

RSPC Rod Server Processing Channel

RSS Remote Shutdown System

RSSM Reed Switch Sensor Module

RSW Reactor Shield Wall

RTIF Reactor Trip and Isolation Function(s)
RTxpr Reference Temperature of Nil-Ductility Transition
RTP Reactor Thermal Power

RW Radwaste Building

RWCU/SDC Reactor Water Cleanup/Shutdown Cooling
RWE Rod Withdrawal Error
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Term
RWM
SA
SAR
SB

S/C
S/D
S/DRSRO
S/N
S/P
SAS
SB&PC
SBO
SBWR
SCEW
SCRRI
SDC
SDM
SDS
SEOA
SER
SF

SFP
SIL
SIT
SIU
SJIAE
SLC
SLCS
SLMCPR
SMU
SOV
SP
SPC
SPDS
SPTMS
SR
SRM
SRNM
SRO
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Global Abbreviations And Acronyms List

Definition

Rod Worth Minimizer

Severe Accident

Safety Analysis Report

Service Building

Digital Gamma-Sensitive GM Detector
Scintillation Detector

Single/Dual Rod Sequence Restriction Override
Signal-to-Noise

Suppression Pool

Service Air System

Steam Bypass and Pressure Control System
Station Blackout

Simplified Boiling Water Reactor
System Component Evaluation Work
Selected Control Rod Run-in
Shutdown Cooling

Shutdown Margin

System Design Specification

Sealed Emergency Operating Area
Safety Evaluation Report

Service Water Building

Spent fuel pool

Service Information Letter

Structural Integrity Test

Signal Interface Unit

Steam Jet Air Ejector

Standby Liquid Control

Standby Liquid Control System

Safety Limit Minimum Critical Power Ratio
SSLC Multiplexing Unit

Solenoid Operated Valve

Setpoint

Suppression Pool Cooling

Safety Parameter Display System

Suppression Pool Temperature Monitoring Subsystem of Containment Monitoring System

Surveillance Requirement
Source Range Monitor
Startup Range Neutron Monitor

Senior Reactor Operator
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Term
SRP
SRS
SRSRO
SRSS
SRV
SRVDL
SSAR
SSC(s)
SSE
SSLC
SSPC
ST
STP
STRAP
STRP
SV
SWH
SWMS
SY
TAF
TASS
TB
TBCE
TBE
TBLOE
TBS
TBHV
TBV
TC
TCCWS
TCS
TCV
TDH
TEMA
TFSP
TG
TGSS
THA
TLOS
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Global Abbreviations And Acronyms List

Definition

Standard Review Plan

Software Requirements Specification
Single Rod Sequence Restriction Override
Square Root of the Sum of the Squares
Safety Relief Valve

Safety relief valve discharge line

Standard Safety Analysis Report
Structure, System and Component(s)

Safe Shutdown Earthquake

Safety System Logic and Control

Steel Structures Painting Council

Spare Transformer

Sewage Treatment Plant

Scram Time Recording and Analysis Panel
Scram Time Recording Panel

Safety Valve

Static water head

Solid Waste Management System

Switch Yard

Top of Active Fuel

Turbine Auxiliary Steam System

Turbine Building

Turbine Building Compartment Exhaust
Turbine Building Exhaust

Turbine Building Lube Oil Area Exhaust
Turbine Bypass System

Turbine Building HVAC

Turbine Bypass Valve

Training Center

Turbine Component Cooling Water System
Turbine Control System

Turbine Control Valve

Total Developed Head

Tubular Exchanger Manufacturers' Association
Turbine first stage pressure

Turbine Generator

Turbine Gland Seal System

Time-history accelerograph

Turbine Lubricating Oil System
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Term
TLU
T™I
TMSS
TRM
TS
TSC
TSI
TSV
UBC
UHS
UL
UPS
URS
USE
USM
USMA
USNRC
USS
uv
V&V
Vac/VAC
Vdc/VDC
VDU
\AW
VWO
WD
WH
WS
WT
WwW
XMFR
ZPA
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Global Abbreviations And Acronyms List

Definition

Trip Logic Unit

Three Mile Island

Turbine Main Steam System
Technical Requirements Manual
Technical Specification(s)
Technical Support Center
Turbine Supervisory Instrument
Turbine Stop Valve

Uniform Building Code
Ultimate Heat Sink
Underwriter's Laboratories Inc.
Uninterruptible Power Supply
Ultimate Rupture Strength
Upper Shelf Energy

Uniform Support Motion
Uniform support motion response spectrum analysis
United States Nuclear Regulatory Commission
United States Standard
Ultraviolet

Verification and Validation
Volts Alternating Current

Volts Direct Current

Video Display Unit

Vent Wall

Valves Wide Open

Wash Down Bays

Warehouse

Water Storage

Water Treatment

Wetwell

Transformer

Zero Period Acceleration
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3G. DESIGN DETAILS AND EVALUATION RESULTS OF SEISMIC
CATEGORY I STRUCTURES

This appendix presents the structural design and analysis for the Reactor Building, Control
Building and Fuel Building of the ESBWR standard plant. It addresses all applicable items
included in Appendix C to USNRC Standard Review Plan, NUREG-0800, Section 3.8.4.

3G.1 REACTOR BUILDING

The Reactor Building (RB) encloses the concrete containment and its internal systems,
structures, and components. In addition, the RB contains the Isolation Condenser/Passive
Containment Cooling (IC/PCC) pools and the services pools for storage of Dryer/Separator on
the top of the concrete containment.

3G.1.1 Objective and Scope

The objective of this subsection is to document the structural design details, inputs and analytical
results from the analysis of the ESBWR main building structures encased in the Reactor
Building. The scope includes the design and analysis of the structure for normal, severe
environmental, extreme environmental, and abnormal loads.

3G.1.2 Conclusions

The following are the major summary conclusions on the design and analysis of the Reactor
Building, the concrete containment and the containment internal structures.

e Based on the results of finite element analyses performed in accordance with the design
conditions identified in Subsections 3G.1.3 and 3G.1.5, stresses and/or strains in
concrete, reinforcement, liner and containment internal structures are less than the
allowable stresses and/or strains per the applicable regulations, codes or standards listed
in Section 3.8.

e The factors of safety against floatation, sliding, and overturning of the structure under
various loading combinations are higher than the required minimum.

e The thickness of the roof slabs and exterior walls are more than the minimum required to
preclude penetration, perforation or spalling resulting from impact of design basis
tornado missiles.

3G.1.3 Structural Description
3G.1.3.1 Description of the Reactor Building

3G.1.3.1.1 Reactor Building Structure

The RB structure and the containment structure share the same wall structure which encloses the
Gravity-Driven Cooling System (GDCS) pools and the Suppression pool. The RB structure
consists of the following areas that are not part of the containment structure.

e RB super structure at and above the refueling floor, up to the support for the bridge crane,
including the roof, is made of reinforced concrete floors and walls (floor slabs can also be
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composite structure). Roof trusses and their supporting columns are made of structural
steel.

e Passive Containment Cooling System (PCCS) and Isolation Condenser (IC) heat
exchanger pools, the separator/dryer storage pool, the reactor cavity and the buffer pool.

e Rooms at several elevation levels outside the containment but attaching to the
containment structure.

e The main steam tunnel that consists of reinforced concrete walls and floor.

The key dimensions of the RB are summarized in Table 3.8-8. Figures 3G.1-1 through 3G.1-7
show the configurations of the RB.

The Fuel Building (FB) is integrated with the RB in the ESBWR standard plant. The RB and FB
share a common wall between them and a large common basemat. The summary of the FB
design is described in Section 3G.3.

3G.1.3.1.2 Containment and Containment Structure

The containment is a reinforced concrete containment vessel (RCCV), which encloses the reactor
pressure vessel (RPV) and its related systems and components. The containment is divided into
a drywell region and a wetwell region with an interconnecting vent system.

The key dimensions of the RCCV are summarized in Table 3.8-1. Figure 3.8-1 shows the
configuration of the RCCV.

The containment structure boundary consists of the containment top slab with removable drywell
head, the containment cylindrical wall that is also the outer wall of the suppression pool, the
suppression pool floor slab, the RPV pedestal that encloses the volume under the RPV, and the
basemat. The concrete containment is lined with a steel liner for leak-tightness. The
containment cylindrical outer wall extends below the suppression pool floor slab to the basemat.
This extension is not part of the containment pressure boundary, however, it supports the upper
containment cylinder. The reinforced concrete basemat foundation supports the entire
containment system, which includes the RPV pedestal, and extends to support the reactor
building surrounding the containment. The outline drawings are shown in Figures 3G.1-1
through 3G.1-7.

3G.1.3.1.3 Reactor Building Structure/Containment Structure Connections

The RCCV and the RB structure are integrated by the IC/PCCS pool girders at the top of the
containment and by floor slabs at elevations that are defined as part of the RB structure and the
basemat. The IC/PCCS pool girders are deep reinforced concrete girders, and they are integrated
with the containment top slab and with RB walls.

3G.1.3.1.4 Containment Internal Structures

The containment internal structures consist of the diaphragm floor slab, vent wall, Gravity-
Driven Cooling System (GDCS) pool walls, reactor shield wall, and the RPV support bracket.
These structures are shown in the general arrangement drawings in this Appendix.

The diaphragm floor slab acts as a barrier between the drywell and the wetwell. The diaphragm
floor slab is supported on the reinforced concrete containment wall at its outer periphery and on
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the vent wall at its inner periphery. The diaphragm floor slab is a concrete-filled steel structure.
The space between the floor slab top and bottom plates is filled with concrete. The slab is
supported by a system of radial beams spaced evenly all around and spanning between the vent
wall structure and the reinforced concrete containment wall.

The vent wall structure is also a concrete—filled steel design consisting of two concentric carbon
steel cylinders connected together by vertical web plates evenly spaced all around. The vent wall
structure is anchored at the bottom into the RPV pedestal and is restrained at the top by the
diaphragm floor slab. The cylindrical annulus carries 12 vent pipes and 12 safety relief valve
downcomer pipes with sleeves, from the drywell into the suppression pool. The space in the
cylindrical annulus is filled with concrete.

There are three GDCS pools supported on top of the diaphragm floor slab. The pools on one
side are contained by the reinforced concrete containment wall and on the other side by structural
steel walls.

The reactor shield wall is a thick steel cylindrical structure that surrounds the RPV. It is
supported by the RPV support brackets and the reactor pedestal. The function of the reactor
shield wall is to attenuate radiation emanating from the RPV. In addition, the reactor shield wall
provides structural support for the RPV stabilizer, the RPV insulation and miscellaneous
equipment, piping and commodities. Openings are provided in the reactor shield wall to permit
the routing of necessary piping to the RPV and to permit inservice inspection of the RPV and

piping.
3G.1.4 Analytical Models

3G.1.4.1 Structural Models

The RB and the RCCV including its internal structures are analyzed as one integrated structure
utilizing the finite element computer program NASTRAN. The finite element model consists of
quadrilateral, triangular, and beam elements. The quadrilateral and triangular elements are used
to represent the slabs and walls. Beam elements are used to represent columns and beams. The
model is shown in Figures 3G.1-8 to 3G.1-18.

As shown in Figure 3G.1-8, the Fuel Building (FB) is also included in the model, because the FB
is integrated with the RB. The model includes the whole (360°) portion of the RB including the
RCCV and FB taking the application of nonaxisymmetrical loads and the asymmetric layout of
the FB structure into consideration.

The liner plate is included, and is located at the pressure boundary of the containment. The liner
plate nodal points are connected to the containment nodal points by rigid beams. The liner plate
elements are shown in Figure 3G.1-18. Pressure loads in the containment are applied on the liner
plate.

The vent wall and the diaphragm floor are concrete-filled structures consisting of steel plates and
concrete. The infill concrete is neglected in analysis model conservatively. Steel plates
including connecting rib plates and girders are modeled by shell elements. The GDCS pool, the
reactor shield wall and the RPV support brackets are also included in the analysis model. These
structures are modeled by shell elements, except the GDCS pool beams which are modeled by |
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beam elements. The analysis model of these structures is shown in Figure 3G.1-17. For the
GDCS pool, the detail stress evaluation is performed using a local model.

The following major penetrations in the concrete containment are included in the model in order
to take local reduction of the wall stiffness into consideration. The penetrations in the model are
shown in Figures 3G.1-10 and 3G.1-11.

e upper drywell equipment and personnel hatches
e Jlower drywell equipment and personnel hatches
e wetwell access hatch

¢ main steam and feedwater pipe penetrations.

Small penetrations in the containment are not modeled because their effects on the wall stiffness
are negligible.

The nodal points are defined by a right hand Cartesian coordinate system X, Y, Z. This system,
called the global coordinate system, has its origin located at the center of the containment at the
bottom of the RPV, i.e., EL 0. The positive X axis is parallel with the IC/PCCS pool girder in
the 180° direction of the containment; the Y axis is perpendicular to the IC/PCCS pool girder in
the 90° direction of the containment; the Z axis is vertical upward. This coordinate system is
shown in Figure 3G.1-8.

3G.1.4.2 Foundation Models

The foundation soil is represented by soil springs. The spring constants for rocking and
translations are determined based on the following soil parameters which correspond to the Soft
Site conditions described in Appendix 3A:

e Shear wave velocity: 300 m/s

e Unit weight: 0.0196 MN/m’ (2.00 t/m)

e Shear modulus: 180 MN/m” (1.835x10" t/m?)
e Poisson’s Ratio: 0.478

Soil springs are attached to the bottom of the foundation mat, and the constraints by side soil are
not included in the model. The values of the soil springs used in the analysis are shown in
Table 3G.1-1. The springs have perfectly elastic stiffness.

These spring values are multiplied by the foundation mat nodal point tributary areas to compute
the spring constants assigned to the base slab nodal points.

3G.1.5 Structural Analysis and Design

3G.1.5.1 Site Design Parameters
The key site design parameters are located in Table 3G.1-2.
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3G.1.5.2 Design Loads, Load Combinations, and Material Properties
3G.1.5.2.1 Design Loads
3G.1.5.2.1.1 Dead Load (D) and Live Load (L and Lo)

The weights of structures are evaluated using the following unit weights.
e reinforced concrete: 23.5 kN/m’
e plain concrete: 22.5 kN/m’
e steel: 77.0 kKN/m’

Weights of major equipment, miscellaneous structures, piping, and commodities are summarized
in Tables 3G.1-3 through 3G.1-5.

Live loads on the RB floor slabs are described in Subsection 3.8.4.3.1.1.

For the computation of global seismic loads, the value of floor live load is limited to the expected
live load, L,, during normal plant operation. The values of L, are 25% of the above full floor

live loads, L, when used in combination with seismic and dead loads as described in
Subsection 3.8.4.3.1.1.

3G.1.5.2.1.2 Snow Load

The snow load is applied to the roof slabs and is taken as shown in Table 3G.1-2. Snow load is
reduced to 75% when snow load is combined with seismic loads.

3G.1.5.2.1.3 Lateral Soil Pressure at Rest

The lateral soil pressure at rest is applied to external walls below grade and is based on soil
properties given in Table 3G.1-2. Pressures to be applied to the walls are provided in
Figure 3G.1-19.

3G.1.5.2.1.4 Wind Load (W)

The wind load is applied to the roof slabs and external walls above grade and is based on basic
wind speed given in Table 3G.1-2.

3G.1.5.2.1.5 Tornado Load (Wy)

The tornado load is applied to the roof slabs and external walls above grade and its
characteristics are given in Table 3G.1-2. The tornado load, W4, is further defined by the

following combinations:

Wiy = Wy

Wiy = Wp

Wt = Wnp

Wt = Wy t05Wp
Wit = Wy +Wnp
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Wt = Wy t05Wp+Wp

where,

Wi = Total Tornado Load

Ww =  Tornado Wind Load

Wp = Tornado Differential Pressure Load

Wm =  Tornado Missile Load

3G.1.5.2.1.6 Thermal Loads

Thermal loads are evaluated for the normal operating conditions and abnormal (LOCA)
conditions. Figure 3G.1-20 shows the section location for temperature distributions for various
structural elements, and Table 3G.1-6 shows the magnitude of equivalent linear temperature
distribution.

Stress-free temperature is 15.5°C.

3G.1.5.2.1.7 Pressure Loads

Table 3G.1-7 shows the pressure loads applied to the RCCV during normal operation, structural
integrity test, and the LOCA. Pressure loads in the IC/PCCS pools are provided in Table 3G.1-8.
3G.1.5.2.1.8 Condensation Oscillation (CO) and Chugging (CHUG) Loads

The condensation oscillation (CO) and chugging (CHUG) pressure loads along with Dynamic
Load Factors (DLF) are provided in Figures 3G.1-21 and 3G.1-22.

3G.1.5.2.1.9 SRV Loads

The SRV loads along with DLF are provided in Figure 3G.1-23.

3G.1.5.2.1.10 Steam Tunnel Subcompartment Pressure

The design pressure in the RB main steam tunnel due to main steam line break is 76.0 kPag.
Thermal loads need not be included due to short duration of the tunnel pressurization.
3G.1.5.2.1.11 Subcompartment Pressure in Other Compartments

For ESBWR, the Reactor Water Cleanup/Shutdown Cooling (RWCU/SDC) system is considered
high energy during normal operation. The maximum design pressure inside the affected
subcompartments from the high energy line break (HELB) of the system is 34.5 kPag. Thermal
loads need not be included due to short duration of subcompartment pressurization.

3G.1.5.2.1.12 Annulus Pressurization (AP) Loads

The annulus pressurization (AP) loads due to FW and RWCU breaks are considered. AP loads
contain pressure load and associated jet forces and pipe whip restraint loads.
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3G.1.5.2.1.13 Design Seismic Loads

The design seismic loads are obtained by soil — structure interaction analyses, which are
described in Appendix 3A. The seismic loads used for design are as follows:

e Figure 3G.1-24: design seismic shears and moments for RB and FB walls

e Figure 3G.1-25: design seismic shears and moments for RCCV

e Figure 3G.1-26: design seismic shears and moments for RPV Pedestal and Vent Wall
e Table 3G.1-9: maximum vertical acceleration

The seismic loads are composed of one vertical and two perpendicular horizontal components. |
The effects of the three components are combined based on the 100/40/40 method as described
in Subsection 3.8.1.3.6.

Seismic lateral soil pressure for wall design is provided in Figure 3G.1-27 using the elastic
procedure described in ASCE 4-98 Section 3.5.3.2.

3G.1.5.2.2 Load Combinations and Acceptance Criteria

Load combinations and acceptance criteria for the various elements of the RB complex are
discussed on the following subsections.

3G.1.5.2.2.1 Reinforced Concrete Containment Vessel (RCCYV)

Table 3.8-2 gives a detailed list of various Service and Factored load combinations with |
acceptance criteria per ASME Section III Division 2. Based on previous experience, critical load
combinations are selected for the RCCV design. They are mainly combinations including LOCA
loads and seismic loads as shown in Table 3G.1-10. The acceptance criteria for the selected
combinations are also included in Table 3G.1-10.

3G.1.5.2.2.2 Steel Containment Components

Table 3.8-4 gives a detailed list of various load combinations with acceptance criteria per ASME |
Section IIT Division 1, Subsection NE. For the drywell head, the loads of W, W’, Ro, Ra, Y,
SRV and LOCA are small and are neglected.

3G.1.5.2.2.3 Containment Internal Structures

Table 3.8-7 gives a detailed list of various load combinations with acceptance criteria per |
ANSI/AISC N690.

3G.1.5.2.2.4 Reactor Building (RB) Concrete Structures Including Pool Girders

Table 3.8-15 gives load combinations for the safety-related reinforced concrete structure. Based
on previous experience, critical load combinations are selected for the RB design. They are
mainly combinations including LOCA loads and seismic loads as shown in Table 3G.1-11. The
acceptance criteria for the selected combinations are also included in Table 3G.1-11.
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3G.1.5.2.3 Material Properties

3G.1.5.2.3.1 Concrete
Properties of concrete used for the design analyses are shown in Table 3G.1-12.

Concrete has a tendency to change properties when subjected to elevated temperatures. For the
ESBWR design, reduction of concrete strength due to high temperature is determined based upon
the average value of the following upper bound and lower bound equations excerpted from
Reference 3G.1-1.

Lower bound reduction factor
- ¢=1.0-0.0030 (T-21.1) 21.1°C (70°F) £ T < 121.1°C (250°F)
- ¢ =0.70 - 0.00083 (T-121.1) 121.1°C 250°F) < T

e Upper bound reduction factor
- é=1.0 T <260.0°C (500°F)
- ¢ =1.0-0.00081 (T-260.0) 260.0°C (500°F) < T

Young’s modulus for concrete is also determined based upon the average value of the following
upper bound and lower bound equations excerpted from Reference 3G.1-1.

Lower bound reduction factor

- ¢ =1.0-0.0069 (T-21.1) 21.1°C (70°F) < T £93.3°C (200°F)
- ¢ =10.50 - 0.0009 (T-93.3) 93.3°C (200°F) < T

e Upper bound reduction factor

- ¢ =1.0-0.00056 (T-21.1) 21.1°C (70°F) < T £ 204.4°C (400°F)

- ¢ =0.90 - 0.0015 (T-204.4) 204.4°C (400°F) < T

3G.1.5.2.3.2 Reinforcing Steel

Reinforcing steel is deformed billet steel conforming to ASTM A-615 grade 60. Minimum yield |
strength, Fy, is 413.6 MPa.

Reinforcing steel also has tendency to decrease in strength at elevated temperatures. The

reduction of reinforcing steel strength is based upon the following equation excerpted from
Reference 3G.1-1.

e Reduction Factor

- ¢ = 1.0 - 0.000873 (T-21.1) 21.1°C (70°F) < T < 204.4°C (400°F)

3G.1.5.2.3.3 Structural Steel

Properties of structural steel used for the design analyses are included in Table 3G.1-12.
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3G.1.5.3 Stability Requirements

The RB foundations shall have the following safety factors against overturning and sliding.

Load Combination Overturning Sliding Floatation
D+H+E 1.1 1.1

D+F’ 1.1
Where

D = Dead Load, F’ = Buoyant forces of design basis flood
H = Lateral soil pressure, E’ = Safe Shutdown Earthquake

3G.1.5.4 Structural Design Evaluation

The evaluation of the containment structure, the containment internal structures, and the RB
structures is based on the results from the load combinations indicated in Subsection 3G.1.5.2.2.

Figure 3G.1-28 shows the location of the sections that are selected for evaluation of reinforced
concrete structures. They are selected, in principle, from the center and both ends of walls and
slabs, where it is reasonably expected that the critical stresses appear based on engineering
experience and judgment. The computer program SSDP-2D is used for the evaluation of stresses
in rebar and concrete. The input to SSDP-2D consists of rebar ratios, material properties, and
element geometry at the section under consideration together with the forces and moments from
the NASTRAN analysis, which are shown in Tables 3G.1-13 through 3G.1-21. Element forces
and moments listed in the tables are defined with relation to the element coordinate system
shown in Figure 3G.1-29. Figures 3G.1-30 through 3G.1-38 indicate deformations of structures
obtained by NASTRAN analyses for the loads corresponding to Table 3G.1-13 through 3G.1-21.

Figure 3G.1-39 shows a flow chart for the structural analysis and design. Figures 3G.1-40 |
through 3G.1-47 present the design drawings used for the evaluation of the containment and the
Reactor Building structural design. Figures 3G.1-48 through 3G.1-50 show the design details of
containment liner plate. Figures 3G.1-51 through 3G.1-54 show the design details of
containment major penetrations. Figures 3G.1-55 through 3G.1-59 show the details of
containment internal structures.

3G.1.5.4.1 Containment Structure

Tables 3G.1-22 through 3G.1-26 show the resultant combined forces and moments in accordance
with the selected load combinations listed in Table 3G.1-10. Table 3G.1-27 lists the sectional
thicknesses and rebar ratios used in the evaluation. At each section, in general, three elements
are analyzed at azimuth 0°, 90° and 135°.

Tables 3G.1-28 through 3G.1-32 show the rebar and concrete stresses at these sections for the
representative elements.  Tables 3G.1-33 and 3G.1-34 summarize evaluation results for
transverse shear and tangential shear in accordance with ASME Section III, Division 2, Article
CC-3520.

Table 3G.1-35 shows the maximum strains of containment liner plate. Table 3G.1-36 shows the
stress summary of drywell head.
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3G.1.5.4.1.1 Containment Wall Including RPV Pedestal

Sections 1 through 9 shown in Figure 3G.1-28 are considered critical sections for the
containment wall including the RPV pedestal. Maximum stress in the meridional rebar is found
to be 292.5 MPa at Section4 near the bottom of the RCCV Wetwell due to load
combination CV-11a, as shown in Table 3G.1-31. The maximum stress in the circumferential
rebar is found to be 363.0 MPa, which occurs also at Section 4, the bottom of the RCCV
Wetwell due to load combination CV-11a, as shown in Table 3G.1-31. The maximum concrete
stress is found to be 22.1 MPa, which occurs at Section 6 due to load combination CV-11a.

The maximum transverse shear stress is found to be 3.88 MPa at Section 1 for the load
combination CV-11b. The amounts of shear ties provided satisfy the required values at all
sections, as indicated in Table 3G.1-33.

As for tangential shear, the maximum stress of 4.18 MPa is found at Section 4, the bottom of the
Wetwell, due to the combination CV-11b. The value is less than the allowable tangential shear
stress provided by orthogonal reinforcement, which is described in Table 3.8-3. The amounts of
reinforcement provided satisfy the required values at all sections, as indicated in Table 3G.1-34.

Table 3G.1-35 shows liner plate strains. The liner maximum strain is found to be 0.0040 at
Section 6, which is within allowable limits given in Table CC-3720-1, ASME Code Section III,
Division 2.

3G.1.5.4.1.2 Containment Top Slab and Suppression Pool Slab

Sections 12 through 17 are examined for the Containment Top Slab and Suppression Pool Slab.
The locations of these sections are shown in Figure 3G.1-28. The maximum rebar stresses are
found to be 256.0 MPa at Section 16 due to the load combination CV-11b in the Top Slab, and
264.0 MPa at Section 13 due to the combination CV-7a in the Suppression Pool Slab. The
maximum concrete stresses are 10.6 MPa and 20.4 MPa in the Top Slab and the Suppression
Pool Slab, respectively.

The maximum transverse shear stresses are found to be 0.93 MPa at Section 17 for the load
combination CV-7b in the Top Slab, and 4.22 MPa at Section 12 for the combination CV-11a in
the Suppression Pool Slab. The amounts of shear ties provided satisfy the required values at all
sections, as indicated in Table 3G.1-33.

Maximum Liner strain is found to be 0.0025 at Section 12 as shown in Table 3G.1-35 and is
within ASME Code allowable.
3G.1.5.4.1.3 Containment Foundation Mat

Sections 10 and 11 are evaluated for the part of the concrete containment in the foundation mat.
The sections are shown in Figure 3G.1-28. The maximum rebar stress is calculated as
271.3 MPa at Section 11 just inside the RPV Pedestal and is shown in Table 3G.1-32. The
maximum transverse shear stress of 1.58 MPa is found also at the Section 11 for the load
combination CV-11a.

The liner plate maximum strain is found to be 0.0006 at Section 11 as shown in Table 3G.1-35.
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3G.1.5.4.1.4 Drywell Head

Figure 3G.1-51 shows the design details. The highest stresses are summarized in Table 3G.1-36.
The stresses except PL+Pb+Q at service Level A and B are well within the allowable stress
limits. PL+Pb+Q at service Level A and B exceeds allowable, however, it meets all
requirements for simplified elastic-plastic analysis stipulated in NE-3228.3 of ASME B & PV
Code, Sec.III.

3G.1.5.4.2 Containment Internal Structures

Tables 3G.1-37 through 3G.1-44 show the summary of stress analysis results for containment
internal structures.

3G.1.5.4.2.1 Diaphragm Floor
Design of Structural Components

The design of the diaphragm floor is based on the elastic analysis results obtained from model
described in Section 3G.1.4. Figure 3G.1-55 shows design details. Table 3G.1-37 summarizes
the highest stresses in various structural elements of the D/F slab. All stresses are within
allowable stress limits.

Design of Anchorage

Figure 3G.1-56 shows diaphragm floor anchorage into the RCCV wall. Rebars have been used
for anchoring the steel plates. Threaded couplers have been used so that the anchor bars can be
connected after installation of the reinforcing steel of the RCCV wall. The anchorage is
designed so as to avoid interference with the RCCV reinforcing steel. Anchorage requirements

for various loading combinations and the capacity of anchorage provided is shown in
Table 3G.1-38.

3G.1.5.4.2.2 Vent Wall Structure

Design of Structural Components

Figure 3G.1-57 shows the design details. Highest stresses in inner cylinder, outer cylinder and
the web plates are summarized in Table 3G.1-39. The stresses are shown to be within allowable
stress limits.

Design of Anchorage

Figure 3G.1-57 shows vent wall anchorage into the RCCV wall. Rebars have been used for
anchoring the steel plates. Threaded couplers have been used so that the anchor bars can be
connected after installation of the reinforcing steel of the RCCV wall. The anchorage is
designed so as to avoid interference with the RCCV reinforcing steel. Anchorage requirements
for various loading combinations and the capacity of anchorage provided is shown in
Table 3G.1-42.

3G.1.5.4.2.3 Reactor Shield Wall (RSW)

The reactor shield wall is designed to resist the loads and loading combinations discussed in
Subsections 3G.1.5.2. Annulus pressurization (AP) loads are also considered.
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Figure 3G.1-58 shows the design details. The highest stresses are summarized in Table 3G.1-40.
The stresses are well within the allowable stress limits.

3G.1.5.4.2.4 RPYV Support Bracket
Design of Structural Components

Figure 3G.1-57 shows the design details. The calculated stresses in various elements of the
support bracket are shown in Table 3G.1-41 and are within allowable stress limits.

Design of Anchorage

Figure 3G.1-57 shows RPV support bracket anchorage into the RCCV wall. Rebars have been
used for anchoring the steel plates. Threaded couplers have been used so that the anchor bars
can be connected after installation of the reinforcing steel of the RCCV wall. The anchorage is
designed so as to avoid interference with the RCCV reinforcing steel. Anchorage requirements

for various loading combinations and the capacity of anchorage provided is shown in
Table 3G.1-42.

3G.1.5.4.2.5 Gravity Driven Cooling System (GDCS) Pool
Design of Structural Components

Figure 3G.1-59 shows the design details. Highest stresses are summarized in Table 3G.1-43.
The stresses are within allowable stress limits.

Design of Anchorage

Threaded mechanical coupler with anchor bars have been used as shown in Figure 3G.1-59.
Table 3G.1-44 shows the anchorage requirements and capacity of anchorage provided.

3G.1.5.4.3 Reactor Building

Tables 3G.1-45 through 3G.1-49 show the resultant combined forces and moments in accordance
with the selected load combinations listed in Table 3G.1-11. Table 3G.1-50 lists the sectional
thicknesses and rebar ratios used in the evaluation. At each section, in general, three elements
are analyzed at azimuth 0°, 90° and 135° (or 45°).

Tables 3G.1-51 through 3G.1-55 show the rebar and concrete stresses at these sections for the

representative elements. Table 3G.1-56 summarizes evaluation results for transverse shear in
accordance with ACI 349, Chapter 11.

Sections 18 through 31 shown in Figure 3G.1-28 are analyzed for the RB outside the
containment. Sections 18 to 23 are sclected for the RB shear walls, Section 24 for the basemat
outside the containment, Sections 25 to 27 for the RB slabs, Sections 28 to 30 for the IC/PCCS
pool girders and Section 31 for the Main Steam tunnel wall and slab.

3G.1.5.4.3.1 RB Shear Walls

The maximum rebar stress of 364.6 MPa is found in the horizontal rebar at Section 23 due to the
load combination RB-9b as shown in Table 3G.1-55. The maximum vertical rebar stress is
found to be 351.8 MPa also at Section 23 due to the load combination RB-9a as shown in
Table 3G.1-54. The maximum transverse shear force is found to be 4.70 MN/m against the shear
strength of 5.07 MN/m at Section 20, the top of the cylindrical wall below the RCCV wall.
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3G.1.5.4.3.2 RB Foundation Mat Outside Containment

Section 24 is selected for the foundation mat outside the containment at the junction with the
cylindrical wall below the RCCV wall. The maximum rebar stress of 196.6 MPa is found in the
top rebar as shown in Table 3G.1-54. The maximum bottom rebar stress is found to be
139.6 MPa also as shown in Table 3G.1-54. The maximum transverse shear force is found to be
12.03 MN/m against the shear strength of 14.79 MN/m.

3G.1.5.4.3.3 RB Floor Slabs

Sections 25 to 27 are selected for the floor slabs at elevations EL 4650, EL 17500 and EL 27000
(see Figure 3G.1- 28) at their junction with the RCCV. Floor slabs are composite structures,
which are reinforced by rebars at their top surfaces and by steel plates at the bottom surfaces, as
described in Subsection 3.8.4.1.1. However, the slabs surrounding the Main Steam (MS) tunnel

are constructed of conventional reinforced concrete. Among the elements at Sections 26 and 27,
Element #96113 and 98424 are included in the MS tunnel slabs.

The maximum rebar stress of 338.1 MPa is found at Section 26 as shown in Table 3G.1-53,
whereas the maximum stress of steel plate is found to be 136.8 MPa at Section 26 as shown in

Table 3G.1-55. The maximum transverse shear force is found to be 6.24 MN/m against the shear
strength of 7.53 MN/m.

3G.1.5.4.3.4 Pool Girders

The maximum rebar stress of 263.9 MPa is found in the vertical rebar at Section 28 as shown in
Table 3G.1-55, whereas the maximum horizontal rebar stress is found to be 249.2 MPa also at
Section 28 as shown in Table 3G.1-53. The maximum transverse shear force is found to be
3.36 MN/m against the shear strength of 6.47 MN/m.

3G.1.5.4.3.5 Main Steam Tunnel Floors and Walls

Section 31 is selected for the MS tunnel wall (Element #150122) and slabs (Elements #96611
and #98614). The MS tunnel is composed of the reinforced concrete structures as described in
Subsection 3G.1.5.4.3.3.

The maximum rebar stress is found to be 230.6 MPa in Table 3G.1-54, and the maximum
transverse shear force is found to be 1.91 MN/m against the shear strength of 4.95 MN/m.
3G.1.5.5 Foundation Stability

The Reactor Building, the concrete containment and the Fuel Building share a common
foundation. The stabilities of the foundation against overturning, sliding and floatation are
evaluated. The energy approach is used in calculating the factor of safety against overturning.

The factors of safety against overturning, sliding and floatation are given in Table 3G.1-57. All
of these meet the acceptance criteria.

Maximum soil bearing stress is found to be 699 kPa due to dead plus live loads. Maximum
bearing stresses for load combinations involving SSE are shown in Table 3G.1-58 for various
site conditions.
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3G.1.5.6 Tornado Missile Evaluation

The minimum thickness required to prevent penetration and concrete spalling is evaluated. The |
methods and procedures are shown in Section 3.5.3.1.1. The minimum thickness required is less
than the minimum 1000 and 700 mm thickness provided for the RB external walls and roof,
respectively.

3G.1.6 References

3G.1-1 Burns & Roe, "State-of-the-Art Report on High Temperature Concrete Design,"
prepared for US. Department of Energy, Document No. DOE/CH/94000-1,
November 1985.
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Table 3G.1-1
Soil Spring Constants for the RB Analysis Model

) ) ) Stiffness
Direction of Spring Loads (MN/m/m?)
X-direction All 9.107
Horizontal

Y -direction All 9.654

Horizontal Seismic Loads 38.35

Vertical

Other Loads 13.66
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Table 3G.1-2
Site Design Parameters
Parameter Value(s)
Soil:
Minimum shear wave velocity, m/s (ft/s) 300 (984)
Poisson’s Ratio 0.351t0 0.478

Unit Weight, kN/m”® (t/m’)

19.6 to 24.5 (2.0 to 2.5)

Maximum Ground Water Level, m (ft)

0.61 (2.0) below grade

Maximum Flood Level, m (ft)

0.30 (1.0) below grade

Maximum Snow Load, kPa (Ibf/ft) 2.394 (50)
Design Temperatures
Summer, °C (°F) 46.1 (115)
Winter, °C (°F) -40.0 (-40)
Seismology: For seismic design parameters, refer to Subsection 3.7.1.
Extreme Wind
Basic wind speed (50 year recurrence interval), m/s (mi/hr) 62.6 (140)
Importance Factors (Safety-related structures)* 1.15
Exposure Category Exposure D
Tornado
Maximum Tornado wind speed, m/s (mi/hr) 147.5 (330)
Maximum Rotational Speed, m/s (mi/hr) 116.2 (260)
Maximum Translational Speed, m/s (mi/hr) 31.3(70)
Radius, m (ft) 45.7 (150)
Maximum Pressure Drop, kPa (psi) 16.6 (2.4)
Maximum Rate of Pressure Drop, kPa/s (psi/s) 11.7 (1.7)

Missile Spectrum

See Section 3.5.1.4.

Maximum Rainfall

Design rainfall, cm/hr (in/hr)

49.3 (19.4)

Note *: Per ASCE 7-02.
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Design Control Document/Tier 2

Equipment and Hydrostatic Loads inside RCCV

Description Weight

Reactor Pressure Vessel (normal operating condition) | 21600 kN
ELfl}{(\ile;ldT;lgtlgl)ead (including refueling facilities 1100 kKN
Top Slab

a. Liner below slab 2.5 kN/m*

b. Miscellaneous attachments below slab 2.4 kN/m’
Upper Drywell

a. Wall Liner 2.7 kN/m*

b. Personal Airlock (EL17500) 200 kN

c. Equipment Hatch (EL17500) 110 kN

d. Miscellaneous attachments to wall 2.4 kN/m*
GDCS Pool

a. Water (H=6.8 m) 67 kKN/m’
Wetwell

a. Water (H=5.5 m) HWL 54 kN/m*

b. Wall Liner 1.6 kN/m’

c. Floor Liner 2.4 kN/m*

d. Access Hatch (EL13570) 90 kN

e. Quenchers (12 units) 510 kN

f. Miscellaneous attachments to wall 2.4 kKN/m’
Lower Drywell

a. Wall Liner 3.1 kN/m?

b. Floor Liner 0.6 kN/m*

c. Sacrificial (basaltic) concrete (H=1.6 m) 36 kN/m*

d. Personal Airlock (EL-6400) 200 kN

e. Equipment Hatch (EL-6400) 110 kN

f. Miscellaneous attachments to wall 2.4 kN/m?
RCCYV Internal Structures except Diaphragm Floor

a. Equipment and piping on the slab ‘ 2.4 kN/m*
Diaphragm Floor (excluding GDCS pool areas)

a. Equipment and piping on the slab ‘ 9.8 kN/m’
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Equipment and Hydrostatic Loads in RB Pools

Description Weight Remarks

Reactor Cavity Pool

a. Water (H=6.7m) 66 kN/m*

b. Wall Liner 1.0 kN/m’

c. Floor Liner 1.6 kN/m’
Dryer / Separator Pool

a. Water (H=6.7m) 66 kN/m*

b. Wall Liner 1.0 kN/m’

c. Floor Liner 1.6 kN/m?

d. Steam Dryer, Steam Separator 66 kN/m? During refueling
Fuel Buffer Pool

a. Water (H=6.7m) 66 kN/m*

b. Wall Liner 1.0 kN/m’

c. Floor Liner 1.6 kKN/m’

d. Fuel Storage Racks 153 kN/m”> | During refueling
IC / PCCS Pool

a. Water (H=4.8m) 47 kN/m*

b. Wall Liner 1.0 kKN/m?

c. Floor Liner 1.6 kN/m*

d. IC heat exchanger

333 kN/unit

e. PCCS heat exchanger

233 kN/unit

Fuel Transfer Tube Pool

a. Water (H=11.64m) 114 kN/m*

b. Wall Liner 1.0 kKN/m?

c. Floor Liner 1.6 kN/m?
IC / PCCS Expansion Pools

a. Water (H=4.8m) 47 kKN/m?

b. Wall Liner 1.0 kN/m’

c. Floor Liner 1.6 kKN/m’
Dryer/Separator Storage Pool Gate 300 kN
Reactor Well Gate 50 kN
Fuel Transfer Channel Pool Gate 50 kN
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Table 3G.1-5

Design Control Document/Tier 2

Miscellaneous Structures, Piping, and Commodity Loads on RB Floor

Elevation (mm) Weights Remarks

52,400 2.4 kN/m?* (50psf)

34,000 2.4 kN/m?* (50psf)

27,000 2.4 kN/m? (50psf)

17,500 2.4 kN/m?* (50psf)

20.0 kN/m? (415psf) | Main Steam Tunnel

13,570 2.4 kN/m?* (50psf)

9,060 2.4 kN/m? (50psf)

4,650 2.4 kN/m?* (50psf)

-1,000 2.4 kN/m? (50psf)

-6,400 2.4 kN/m? (50psf)
-11,500 2.4 kN/m?* (50psf)
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Table 3G.1-6
Equivalent Linear Temperature Distributions at Various Sections
Equivalent Linear Temperature > (°C)
Section” Side™ Normal Operation DBA (6 min) DBA (72 hr)
! Winter Winter Winter
1 2 Td Tg Td Tg Td Tg

Cl1 DW RM 33.5 38.1 34.7 45.2 58.2 127.3
C2 wWw RM 26.5 26.7 27.4 32.0 47.0 101.0
C3 SP RM 28.2 29.5 28.8 32.7 45.2 90.8
C4 SP RM 28.2 29.5 28.7 324 45.2 90.8
C5 DW 1P 494 12.8 50.6 17.6 83.4 36.0
C6 DW XP 49.4 12.8 50.6 17.7 83.4 36.0
C7 DW RM 33.5 39.3 34.5 45.5 539 121.2
M1 DW GR 27.5 23.9 27.5 23.9 27.5 23.9
M2 RM GR 12.9 -5.2 12.9 -5.2 12.9 -5.2
P1 IP DP 43.0 0.0 43.3 1.5 64.0 65.1
P2 IP XP 43.0 0.0 44.2 0.3 109.8 0.0
W1 RM RM 10.0 0.0 10.0 0.0 10.0 0.0
w2 RM GR 13.0 -4.9 13.0 -4.9 13.0 -4.9
W3 RM AT -17.7 423 -17.7 42.3 -17.7 42.3
Sl RM RM 10.0 0.0 10.0 0.0 10.0 0.0
S2 RM AT -20.0 36.0 -20.0 36.0 -20.0 36.0

Note *1: See Figure 3G.1-20 for the location of sections.

Note *2: DW: Drywell, WW: Wetwell Air Space, SP: Suppression Pool, IP: IC/PCCS Pool, XP: Expansion Pool

RM: RB Room outside Containment, GR: Ground, AT: Air
Note *3: Td: Average Temperature

Tg: Surface Temperature Difference (positive when temperature at Side 1 is higher)
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Table 3G.1-7
Pressure Loads Inside RCCV
Frent Drywell pressure | Wetwell pressure Note
in kPag (psig) in kPag (psig)
Normal operation 5.2 (0.75) 5.2(0.75)
SIT 1 356.8 (51.8) 356.8 (51.8) Maximum pressure
SIT 2 310 (45) 32.5(4.75) Maximum differential pressure
LOCA (6 minutes) 257 (37.3) 241 (35.0)
LOCA (72 hours) 310 (45.0) 310 (45.0)
Table 3G.1-8

Pressure Loads Inside IC/PCCS Pools

IC/PCCS pool pressure
Event . .
in kPag (psig)
Normal operation 34.5 (5)
LOCA 48.3 (7)
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Table 3G.1-9
Maximum Vertical Acceleration
RB/FB Walls RB/FB Slabs
Elev. Node Max. Vertical Elev. Node Max. Vertical
(m) No. Acceleration (g) (m) No. Acceleration (g)
52.40 110 0.76 52.40 9101 1.20
34.00 109 0.65 9102 1.83
27.00 108 0.61 9103 1.63
22.50 107 0.50 9104 1.72
17.50 106 0.51 9105 1.69
13.57 105 0.50 9106 1.88
9.06 104 0.47 27.00 9081 0.94
4.65 103 0.44 22.50 9071 1.57
-1.00 102 0.43 9072 1.26
-6.40 101 0.41 9073 1.39
-11.50 2 0.38 9074 0.97
-15.50 1 0.34 9075 0.76
RCCV Wall 17.50 9061 1.08
34.00 209 0.84 9062 0.92
27.00 208 0.84 9063 0.59
17.50 206 0.71 9064 1.17
13.57 205 0.66 13.57 9051 0.55
9.06 204 0.57 9.06 9041 0.52
4.65 203 0.52 4.65 9031 0.87
-1.00 202 0.44 9032 0.54
-6.40 201 0.38 9033 0.52
RPV Pedestal/Vent Wall -1.00 9021 0.73
17.50 701 0.59 9022 1.05
14.50 702 0.57 9023 0.67
11.50 703 0.53 9024 0.53
8.50 704 0.49 -6.40 9011 0.57
7.4625 705 0.50 9012 0.66
4.65 303 0.47
2.42 377 0.44
-1.00 302 0.46
-2.75 376 0.43
-6.40 301 0.43

Note : See Figure 3A.7-4 for the node numbers.
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Table 3G.1-10
Selected Load Combinations for the RCCV

Load Combination Acceptance

Category - U |

No. D|L | P |P,| T, | E | R, |SRV|CO |CHUG]| Criteria*
SIT (maximum pressure) Cv-l1 | 10|10} 1.0 S
LOCA (1.5Pa) 6 minutes | CV-7a | 1.0 | 1.0 1.5 1.0 1.0 | 1.0 | 1.5 U
LOCA (1.5Pa) 72 hours CV-7b | 1.0 | 1.0 1.5 1.0 1.0 | 1.0 1.5 U
LOCA + SSE 6 minutes |CV-11a| 1.0 | 1.0 1.0({10|10|10|10]| 10 U
LOCA + SSE 72 hours CV-11b| 1.0 | 1.0 1.0[{10]10|10| 10 1.0 U

Note:

*1: S = Allowable Stress as in ASME Section III, Div. 2, Subsection CC-3430 for Service Load Combination.
U = Allowable Stress as in ASME Section III, Div. 2, Subsection CC-3420 for Factored Load Combination.

*2: Based on Table 3.8-2

Table 3G.1-11
Selected Load Combinations for the RB

Load Combination Acceptance
Category " sl
No. D|L|P,|T,| T,| E | w | Criteria
Severe Environmental RB-4 |1.05| 1.3 1.3 1.3 U
LOCA (1.5P,) 6 minutes | RB-8a | 1.0 | 1.0 | 1.5 1.0 U
LOCA (1.5P,) 72 hours | RB-8b | 1.0 | 1.0 | 1.5 1.0 U
LOCA + SSE 6 minutes | RB-9a | 1.0 | 1.0 | 1.0 1.0 | 1.0 U
LOCA + SSE 72 hours RB-9 | 1.0 | 1.0 | 1.0 1.0 1.0 U

Note:
*1: U = Required section strength based on the strength design method per ACI 349.
*2: Based on Table 3.8-15
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Table 3G.1-12

Material Constants for Design Calculations

Reinforced Concrete Steel
Basemat Others Carbon Stainless Structural
Temperature| f°c=4000psi | °c=5000psi Sfteel S.teel Steel
©C) 27.6MPa | 34.5MPa Liner Liner
Young’s (Temperature <21 2.49x10% | 2.78x10*
Modulus Loads 93 1.81x10* 2.03x10* 2.00x10°
(MPa) 204 1.62x10* 1.81x10*
Other Loads 2.49x10* 2.78x10* 2.00x10" \ 2.00x10°
Poisson’s Ratio 0.17 0.3
Thermal Expansion (m/m°C) 9.90x10°° 1.17x10° | 1.52x107 \ 1.17x107
Weight Density (MN/m?) 0.0235 0.0770
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Table 3G.1-13
Results of NASTRAN Analysis, Dead Load
Location Element ID|{Nx (MN/m)|{Ny (MN/m){Nxy (MN/m)(Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m){Qx (MN/m){Qy (MN/m)
1 RPV 5006 1.152 -4.311 0.163 -0.352 -2.073 0.012 -0.019 -0.856
Pedestal 5013 0.739 -5.029 0.259 -0.297 -1.732 0.000 -0.017 -0.667
Bottom 5024 0.352 -5.153 0.013 -0.271 -1.568 0.005 0.010 -0.596
2 RPV 6006 -0.082 -4.184 0.271 0.023 0.060 0.032 0.035 -0.027
Pedestal 6013 -0.115 -4.357 0.392 -0.038 -0.008 0.009 -0.016 0.031
Mid-Height 6024 0.025 -3.246 -0.362 -0.001 -0.089 0.011 0.021 0.089
3 RPV 6606 -0.123 -3.190 0.620 0.358 2.389 0.117 0.051 -0.888
Pedestal 6613 -0.157 -3.287 0.100 0.298 2.327 -0.143 -0.014 -0.864
Top 6624 -0.029 -3.152 0.154 0.333 2.335 0.147 0.012 -0.853
4 RCCV 1806 -0.360 -4.620 0.097 -0.050 -0.369 0.006 -0.003 -0.055
Wetwell 1813 -0.553 -4.690 0.161 -0.050 -0.247 0.006 -0.001 0.004
Bottom 1824 -0.408 -5.291 -0.106 -0.058 -0.375 0.000 -0.003 -0.049
5 RCCV 2606 -0.052 -4.139 0.137 0.009 -0.025 0.005 0.000 -0.092
Wetwell 2613 -0.214 -4.257 0.187 -0.034 -0.066 0.003 0.000 -0.060
Mid-Height 2624 -0.233 -4.868 -0.071 0.026 0.000 0.000 -0.003 -0.132
6 RCCV 3406 -0.056 -3.591 0.240 0.055 0.307 -0.009 0.041 -0.123
Wetwell 3413 -0.059 -3.975 0.179 -0.021 -0.025 -0.061 0.015 -0.026
Top 3424 -0.233 -4.262 -0.021 0.067 0.327 -0.022 0.050 -0.090
7 RCCV 3606 0.076 -3.285 0.151 -0.011 0.008 -0.015 0.035 0.076
Drywell 3613 0.093 -3.570 0.223 0.020 0.178 -0.040 -0.014 0.203
Bottom 3624 -0.180 -4.276 0.038 0.070 0.360 -0.020 0.037 0.150
8 RCCV 4006 0.506 -3.094 0.044 -0.119 -0.360 -0.031 0.000 0.160
Drywell 4013 0.432 -3.724 0.331 -0.047 -0.366 0.005 -0.006 0.105
Mid-Height 4976 0.029 -3.502 0.188 -0.003 -0.169 -0.004 -0.006 0.116
9 RCCV 4406 0.048 -3.381 -0.797 -0.206 -1.125 -0.016 0.002 0.242
Drywell 4413 -0.490 -3.850 0.188 -0.164 -0.828 0.000 -0.013 0.165
Top 4424 0.148 -2.696 0.151 -0.056 -0.509 0.006 0.002 0.117
10 Basemat 80003 -1.314 -1.549 0.093 4.630 4.830 -0.010 0.280 -0.216
@ Center 80007 -1.330 -1.562 0.086 4.649 4.834 -0.006 -0.032 -0.347
80012 -1.326 -1.589 0.086 4.649 4.837 -0.008 -0.328 -0.048
11 Basemat 80206 -1.270 -1.479 0.127 1.102 1.524 1.179 1.351 -1.229
Inside 80213 -1.322 -1.581 0.144 2.324 0.060 -0.100 -0.055 -1.868
RPV Pedestal 80224 -1.385 -1.751 0.082 0.200 2.392 -0.172 -1.766 -0.148
12 S/P Slab 83306 0.148 0.584 -0.237 1.653 1.214 -0.035 1.077 -0.024
@ RPV 83313 0.357 0.453 -0.122 1.686 1.225 0.019 1.091 0.029
83324 0.303 0.621 0.025 1.695 1.227 -0.030 1.097 -0.026
13 S/P Slab 83406 0.205 0.507 -0.186 -0.975 0.477 -0.011 0.415 0.000
@ Center 83413 0.465 0.321 -0.039 -0.966 0.464 -0.004 0.424 0.002
83424 0.372 0.521 0.005 -0.985 0.463 -0.003 0.431 -0.001
14 S/P Slab 83506 0.228 0.432 -0.170 -1.220 -0.013 -0.010 -0.069 0.002
@ RCCV 83513 0.504 0.275 -0.005 -1.247 -0.033 -0.004 -0.058 0.004
83524 0.383 0.496 0.007 -1.293 -0.041 -0.001 -0.051 -0.002
15 Top slab 98120 0.971 0.265 0.361 -0.447 -0.258 -0.329 0.045 0.276
@ Drywell Head| 98135 2.709 0.254 -0.282 -0.611 0.277 0.078 -0.096 0.348
Opening 98104 0.122 0.721 -0.140 -0.207 -1.216 0.261 -0.003 0.283
16 Top slab 98149 1.409 -0.206 0.425 -0.616 -0.435 0.029 -0.047 -0.229
@ Center 98170 1.201 0.025 -0.054 -0.758 -1.020 0.003 -0.013 -0.023
98109 0.301 0.591 -0.046 -0.754 -0.807 0.153 0.076 0.046
17 Top slab 98174 0.636 -0.114 0.055 -0.338 -0.628 -0.284 -0.182 0.105
@ RCCV 98197 0.153 0.132 -0.225 -0.393 1.027 0.079 0.052 0.685
98103 0.079 0.532 0.041 1.964 0.374 0.208 0.985 0.109
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Table 3G.1-13
Results of NASTRAN Analysis, Dead Load (Continued)

Location Element ID|[Nx (MN/m)|{Ny (MN/m){Nxy (MN/m){Mx (MNm/m){My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)
18 Wall 6 0.318 -7.057 0.469 -0.279 -1.953 0.015 -0.041 -0.571
Below RCCV 13 0.474 -5.576 0.416 -0.572 -3.046 0.011 -0.015 -0.883
Bottom 24 0.497 -6.141 -0.200 -0.613 -3.202 0.007 -0.002 -0.897
19 Wall Below 806 0.072 -5.889 0.072 0.032 0.032 -0.028 0.009 -0.115
Below RCCV 813 -0.050 -5.434 0.324 -0.029 -0.030 -0.032 0.005 -0.244
Mid-Height 824 0.081 -6.028 -0.204 -0.056 -0.035 -0.010 0.003 -0.309
20 Wall 1606 -0.539 -5.095 0.007 0.130 0.675 0.003 -0.007 -0.242
Below RCCV 1613 -0.742 -5.136 0.208 0.140 0.860 0.006 -0.002 -0.320
Top 1624 -0.607 -5.737 -0.151 0.144 0.840 -0.001 -0.006 -0.299
21 Exterior Wall 20011 -0.689 -3.815 -0.467 0.006 0.210 0.009 0.055 0.107
@ EL-11.50 20023 -0.017 -1.287 -0.541 0.072 -0.324 0.005 -0.109 -0.198
~-10.50m 30010 -0.184 -2.157 0.044 -0.375 -2.012 0.018 0.006 0.463
30020 -0.054 -1.126 -0.240 0.213 -0.634 -0.066 0.144 0.217
40001 -0.049 -1.167 0.197 0.217 -0.647 0.065 -0.146 0.212
40011 -0.225 -2.632 -0.013 -0.435 -2.249 -0.013 -0.003 0.502
22 Exterior Wall 22011 0.234 -2.897 0.603 -0.016 0.035 0.004 -0.017 0.032
@ EL4.65 22023 0.057 -1.428 -0.518 -0.143 -0.016 -0.022 0.105 0.014
~6.60m 32010 0.019 -1.750 0.039 0.001 0.044 0.003 0.000 -0.014
32020 -0.047 -2.007 -0.093 -0.063 -0.001 -0.010 -0.058 -0.008
42001 -0.062 -2.089 -0.072 -0.080 -0.003 0.000 0.042 -0.004
42011 -0.330 -2.307 -0.121 0.000 0.023 -0.001 0.002 0.002
23 Exterior Wall 24211 -0.108 -1.460 0.038 -0.054 -0.369 0.007 -0.003 -0.086
@ EL22.50 24224 -0.025 -0.839 0.213 0.003 -0.067 -0.034 -0.055 -0.058
~24.60m 34210 0.018 -0.723 0.118 0.001 -0.023 -0.001 0.003 0.009
34220 0.055 -0.953 -0.148 0.048 -0.024 -0.010 0.040 0.003
44201 0.013 -1.089 -0.322 0.044 -0.012 0.017 -0.045 0.000
24 Basemat 90140 0.040 -0.822 -0.247 -1.717 -1.183 2.874 -1.685 1.913
@ Wall 90182 -0.448 -0.362 -0.067 0.860 -1.481 -0.332 0.223 0.599
Below RCCV 90111 -0.399 -0.620 0.033 -1.284 1.044 -0.462 0.643 0.129
25 Slab 93140 -0.031 0.144 0.065 0.088 0.103 -0.070 0.123 -0.101
EL4.65m 93182 0.142 0.101 0.031 0.036 0.138 0.009 -0.010 -0.179
@ RCCV 93111 0.058 0.173 -0.030 0.189 0.041 0.007 -0.188 -0.004
26 Slab 96144 -0.094 0.199 0.167 0.065 0.073 -0.054 0.107 -0.084
EL17.5m 96186 0.265 -0.077 -0.013 0.008 0.044 0.002 -0.006 -0.075
@ RCCV 96113 -0.202 0.401 -0.073 -0.074 0.039 0.009 0.168 0.023
27 Slab 98472 0.190 0.037 0.046 0.141 0.199 -0.161 0.269 -0.200
EL27.0m 98514 -0.012 0.163 0.039 0.028 0.074 0.010 0.003 -0.123
@ RCCV 98424 0.158 0.648 -0.024 2.007 0.536 0.005 -1.222 -0.095
28 Pool Girder 123004 -0.610 -4.746 -1.459 0.054 -0.031 0.030 -0.003 -0.006
@ Storage Pool | 123104 0.941 -1.732 -0.725 0.032 -0.001 0.028 0.027 -0.008
29 Pool Girder 123012 1.097 0.682 0.395 -0.036 -0.297 0.002 -0.017 -0.171
@ Cavity 123112 -0.103 0.394 0.479 -0.010 -0.039 0.028 0.014 -0.009
30 Pool Girder 123017 -0.492 -4.038 1.604 0.069 -0.017 -0.098 -0.009 -0.069
@ Fuel Pool 123117 0.500 -1.278 0.853 0.047 0.040 -0.019 -0.025 0.009
31 MS Tunnel 150122 -0.250 -0.101 0.876 -0.017 0.020 0.016 -0.023 -0.054
Wall and Slab| 96611 -0.068 0.293 -0.045 0.000 -0.212 -0.094 -0.179 0.011
98614 0.014 -0.086 0.035 0.009 -0.460 -0.055 -0.159 0.014
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Table 3G.1-14
Results of NASTRAN Analysis, Drywell Unit Pressure (1 MPa)
Location Element ID|{Nx (MN/m)|{Ny (MN/m){Nxy (MN/m){Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m){Qx (MN/m)|Qy (MN/m)
1 RPV 5006 -4.911 -4.633 -0.085 1.470 8.804 0.041 -0.004 4.002
Pedestal 5013 -5.056 -4.286 -0.229 1.429 8.711 -0.007 -0.004 4.046
Bottom 5024 -4.885 -3.567 0.050 1.531 8.273 -0.037 0.035 3.699
2 RPV 6006 4.568 -4.411 -0.437 -0.183 -0.665 -0.015 0.046 -0.519
Pedestal 6013 4.479 -4.272 -0.230 -0.185 -0.711 -0.012 0.017 -0.522
Mid-Height 6024 5177 -2.835 -0.349 0.185 -0.369 -0.004 -0.053 -0.231
3 RPV 6606 2.487 -4.322 0.035 -0.249 -1.712 -0.284 0.194 1.008
Pedestal 6613 2.001 -4.803 -0.355 -0.254 -1.244 0.271 -0.177 0.794
Top 6624 2.398 -4.701 0.056 -0.264 -1.866 -0.224 0.153 1.067
4 RCCV 1806 0.467 3.073 -0.471 0.279 1.669 0.000 -0.001 0.228
Wetwell 1813 0.467 2.342 -0.083 0.277 1.716 -0.002 -0.001 0.307
Bottom 1824 0.516 3.402 0.041 0.287 1.590 -0.003 0.001 0.271
5 RCCV 2606 1.442 3.057 -0.528 0.014 0.541 0.031 0.000 0.190
Wetwell 2613 1.261 2.085 -0.071 0.041 0.400 -0.007 -0.002 0.219
Mid-Height 2624 1.452 3.374 0.010 0.105 0.292 -0.006 0.006 0.177
6 RCCV 3406 4.373 3.292 0.030 -1.025 -5.552 1.328 -1.007 1.947
Wetwell 3413 3.381 1.775 -0.486 -0.691 -4.100 -1.220 0.767 1.526
Top 3424 2.992 3.358 0.837 -0.697 -4.401 1.466 -0.902 1.545
7 RCCV 3606 4.519 7.067 0.080 0.160 1.320 1.429 -0.404 1.817
Drywell 3613 3.612 5.452 -0.440 0.405 2.421 -1.285 0.152 2.199
Bottom 3624 3.429 8.536 0.813 0.598 3.087 1.532 -0.158 2.090
8 RCCV 4006 1.512 8.081 0.081 -0.094 0.433 0.154 0.301 -1.151
Drywell 4013 2.041 5.445 0.360 -0.215 -0.236 0.068 -0.042 -0.692
Mid-Height 4976 2.687 7.934 -0.378 -0.011 0.007 0.013 0.003 -0.902
9 RCCV 4406 0.639 10.388 2.430 1.025 7.639 -0.144 -0.109 -1.919
Drywell 4413 0.677 5.201 0.493 1.036 7.332 0.145 0.092 -2.540
Top 4424 2.055 6.903 -0.370 1.014 6.316 0.048 0.004 -2.036
10 Basemat 80003 3.974 4.223 -0.013 -10.747 -10.393 -0.003 -0.425 0.323
@ Center 80007 3.993 4.234 -0.007 -10.743 -10.390 -0.001 0.064 0.526
80012 3.985 4.246 -0.002 -10.752 -10.386 -0.001 0.520 0.070
11 Basemat 80206 4.060 4.100 0.023 -5.849 -6.023 -1.469 -1.117 0.840
Inside 80213 4.083 4.279 -0.062 -7.508 -4.325 0.068 -0.007 1.467
RPV Pedestal 80224 4.090 4.051 -0.010 -4.585 -7.254 0.121 1.545 0.049
12 S/P Slab 83306 -1.228 1.040 -0.116 -3.691 -2.125 -0.042 -1.301 0.013
@ RPV 83313 -1.422 0.908 0.003 -3.697 -2.145 0.025 -1.315 0.002
83324 -1.131 1.079 -0.010 -3.727 -2.183 -0.002 -1.337 -0.008
13 S/P Slab 83406 -0.651 0.391 -0.058 0.519 -1.299 -0.033 -0.902 -0.001
@ Center 83413 -0.706 0.395 -0.022 0.516 -1.309 0.009 -0.900 -0.002
83424 -0.610 0.408 0.018 0.514 -1.290 0.005 -0.916 0.001
14 S/P Slab 83506 -0.429 0.149 -0.015 2.997 -0.103 -0.010 -0.686 -0.012
@ RCCV 83513 -0.437 0.236 -0.024 2.987 -0.106 0.004 -0.689 -0.001
83524 -0.452 0.143 0.018 3.031 -0.062 0.003 -0.704 0.001
15 Top slab 98120 -2.469 1.190 -0.018 1.790 1.051 1.170 -0.230 -1.136
@ Drywell Head| 98135 -9.521 -0.243 0.273 2.553 -1.580 0.021 0.662 -1.608
Opening 98104 0.502 2.365 -0.641 1.123 7.240 -1.038 0.435 -1.748
16 Top slab 98149 -4.573 3.370 -1.802 2.560 1.444 -0.399 0.452 1.641
@ Center 98170 -3.641 2.251 -0.696 3.552 5.282 -0.099 -0.108 -0.215
98109 0.576 1.443 -0.192 5.270 6.281 -0.557 -0.044 -0.722
17 Top slab 98174 -1.093 2.651 -0.266 0.837 2.100 1.656 1.224 -0.967
@ RCCV 98197 -0.047 2.768 -0.076 0.724 -6.567 -0.422 -0.330 -4.964
98103 2.025 2.126 -0.437 -6.783 0.343 -1.315 -4.883 -0.879

3G-27




26A6642AN Rev. 01

ESBWR Design Control Document/Tier 2
Table 3G.1-14
Results of NASTRAN Analysis, Drywell Unit Pressure (1 MPa) (Continued)

Location Element ID|[Nx (MN/m)|{Ny (MN/m){Nxy (MN/m){Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)
18 Wall 6 -0.974 2.625 -0.442 0.543 3.146 -0.009 0.023 0.979
Below RCCV 13 -0.841 2.333 -0.144 0.570 3.263 -0.005 0.006 0.979
Bottom 24 -1.138 2.559 0.061 0.594 3.346 -0.006 0.005 1.003
19 Wall Below 806 0.068 2.574 -0.358 -0.027 -0.090 0.015 -0.008 0.070
Below RCCV 813 0.053 2.050 -0.128 -0.014 -0.034 0.017 0.005 0.205
Mid-Height 824 -0.117 2.584 0.090 0.027 -0.050 0.006 -0.003 0.216
20 Wall 1606 0.740 2.463 -0.399 -0.309 -1.768 0.000 0.000 0.488
Below RCCV 1613 0.750 1.792 -0.090 -0.322 -1.816 -0.004 0.000 0.541
Top 1624 0.771 2.759 0.067 -0.318 -1.963 -0.001 0.002 0.577
21 Exterior Wall | 20011 0.083 0.589 0.047 0.233 0.862 0.016 -0.018 0.268
@ EL-11.50 20023 0.008 -0.130 -0.088 -0.071 0.043 -0.002 0.000 0.030
~-10.50m 30010 0.234 -0.091 -0.029 0.301 1.468 -0.016 -0.006 -0.313
30020 0.089 -0.385 -0.063 -0.110 0.017 0.032 0.034 0.002
40001 0.052 -0.342 0.172 -0.109 0.087 -0.018 -0.012 -0.017
40011 -0.160 0.053 -0.011 0.331 1.576 0.012 0.001 -0.329
22 Exterior Wall 22011 0.076 0.484 -0.065 0.011 0.030 0.007 0.004 -0.104
@ EL4.65 22023 -0.005 -0.242 -0.020 0.002 0.028 -0.006 0.018 -0.005
~6.60m 32010 0.223 0.082 0.024 0.010 0.089 0.002 0.000 0.029
32020 0.014 -0.351 0.330 0.017 0.034 -0.004 -0.003 0.024
42001 -0.012 -0.289 0.321 0.017 0.028 -0.006 -0.001 0.002
42011 0.089 0.681 -0.011 0.015 0.034 0.005 -0.003 0.050
23 Exterior Wall 24211 0.833 0.393 -0.053 0.143 0.819 0.024 0.022 -0.478
@ EL22.50 24224 0.044 -1.059 -0.252 0.033 0.143 0.056 0.069 0.088
~24.60m 34210 0.902 0.116 0.068 -0.042 0.077 0.014 -0.010 0.063
34220 0.008 -0.767 0.201 0.021 0.089 0.058 0.002 -0.024
44201 0.064 -0.661 0.375 0.035 0.061 -0.014 0.006 -0.010
24 Basemat 90140 -0.080 0.388 0.713 2.798 2.185 -3.294 0.247 -0.521
@ Wall 90182 1.495 0.130 -0.055 -0.942 4.136 0.435 -0.079 -0.412
Below RCCV 90111 0.164 0.784 -0.082 4.086 -0.843 0.482 -0.425 -0.045
25 Slab 93140 -0.060 0.051 0.049 0.064 0.043 -0.051 0.009 -0.011
EL4.65m 93182 0.113 -0.078 0.012 -0.017 0.025 0.002 0.002 0.055
@ RCCV 93111 -0.068 0.032 0.005 0.044 -0.010 0.001 0.028 -0.001
26 Slab 96144 0.352 0.353 1.213 0.160 0.247 -0.170 0.035 -0.080
EL17.5m 96186 1.165 -0.550 0.116 0.015 0.278 -0.064 0.019 -0.087
@ RCCV 96113 -0.852 1.280 0.344 1.849 0.141 -0.364 -0.705 -0.078
27 Slab 98472 0.203 0.751 -0.714 -0.258 -0.277 0.313 -0.368 0.122
EL27.0m 98514 0.234 -0.054 -0.039 -0.067 -0.525 -0.048 0.011 0.179
@ RCCV 98424 -0.456 1.390 -0.179 -4.819 -0.756 -0.338 1.587 0.131
28 Pool Girder 123004 3.198 12.783 7.501 -0.047 0.310 -0.287 0.157 0.025
@ Storage Pool | 123104 -1.441 4.080 6.225 0.040 0.124 -0.105 -0.161 0.093
29 Pool Girder 123012 -4.030 -4.444 -2.369 0.107 1.186 -0.019 0.124 0.668
@ Cavity 123112 1.638 -2.746 -2.509 0.034 0.180 -0.136 -0.033 0.025
30 Pool Girder 123017 2.600 12.320 -6.968 -0.345 -0.205 0.493 -0.014 -0.200
@ Fuel Pool 123117 -1.287 3.605 -5.253 -0.058 0.031 0.124 0.138 0.040
31 MS Tunnel 150122 0.158 -0.206 0.196 -0.024 0.025 -0.007 0.007 -0.029
Wall and Slab| 96611 -0.118 0.252 -0.053 -0.090 -0.090 -0.009 0.032 0.003
98614 0.055 0.072 0.016 -0.772 -0.463 -0.034 0.172 0.007

3G-28




26A6642AN Rev. 01

ESBWR Design Control Document/Tier 2
Table 3G.1-15
Results of NASTRAN Analysis, Wetwell Unit Pressure (1 MPa)
Location Element ID|{Nx (MN/m)|{Ny (MN/m){Nxy (MN/m){Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m){Qx (MN/m)|Qy (MN/m)
1 RPV 5006 -0.799 -1.047 0.031 0.172 1.017 0.002 0.002 0.487
Pedestal 5013 -0.812 -0.913 0.112 0.166 1.001 0.001 -0.002 0.492
Bottom 5024 -0.849 -0.771 0.023 0.177 1.026 -0.006 0.003 0.507
2 RPV 6006 -0.416 -1.191 0.054 -0.016 -0.137 0.004 0.004 -0.082
Pedestal 6013 -0.472 -0.945 0.113 -0.022 -0.128 0.001 -0.013 -0.090
Mid-Height 6024 -0.552 -0.464 -0.006 -0.060 -0.125 -0.004 0.005 -0.059
3 RPV 6606 0.613 -1.807 0.124 0.768 4.820 0.066 0.168 -1.287
Pedestal 6613 0.759 -1.543 0.116 0.721 4.595 -0.081 -0.136 -1.199
Top 6624 0.699 -1.104 -0.016 0.784 4.812 0.055 0.136 -1.282
4 RCCV 1806 2.243 4.362 0.004 0.853 5.136 0.000 0.001 1.939
Wetwell 1813 2.160 4.039 -0.016 0.849 5.146 -0.006 -0.003 1.972
Bottom 1824 2.411 4.006 0.029 0.823 5.082 0.013 -0.001 1.965
5 RCCV 2606 6.324 4.407 -0.075 -0.455 -2.270 -0.020 0.011 -0.091
Wetwell 2613 5.863 3.899 -0.004 -0.474 -2.063 -0.002 -0.011 -0.060
Mid-Height 2624 6.120 3.818 -0.014 -0.443 -2.079 -0.006 0.005 -0.187
6 RCCV 3406 2.787 4.390 -0.479 0.798 4.654 -1.228 0.928 -1.768
Wetwell 3413 2.768 3.985 0.492 0.473 3.725 1171 -0.714 -1.507
Top 3424 2.841 3.992 -0.757 0.798 4.963 -1.376 0.826 -1.854
7 RCCV 3606 2.198 0.823 -0.618 -0.212 -1.310 -1.245 0.371 -0.665
Drywell 3613 2.232 0.441 0.672 -0.555 -2.304 1.255 -0.117 -0.877
Bottom 3624 2.326 -0.322 -0.867 -0.492 -2.542 -1.437 0.133 -0.797
8 RCCV 4006 2.047 0.219 -0.203 0.136 -0.562 -0.035 -0.227 0.007
Drywell 4013 1.577 0.039 -0.034 -0.069 -0.171 -0.062 0.028 -0.367
Mid-Height 4976 1.561 -0.264 0.001 -0.038 -0.042 0.007 -0.007 -0.365
9 RCCV 4406 0.842 -0.620 -0.273 0.464 0.376 0.116 -0.001 -0.557
Drywell 4413 0.233 -0.203 -0.114 0.147 0.687 -0.026 -0.035 -0.137
Top 4424 0.475 -0.201 0.020 0.132 0.781 -0.005 -0.010 -0.206
10 Basemat 80003 0.601 0.620 0.002 -1.111 -1.070 0.004 0.027 -0.004
@ Center 80007 0.602 0.616 0.000 -1.093 -1.065 0.007 0.019 -0.009
80012 0.601 0.610 0.001 -1.083 -1.062 0.004 0.009 0.000
11 Basemat 80206 0.623 0.624 0.023 -1.293 -1.178 0.065 0.081 -0.035
Inside 80213 0.614 0.625 0.007 -1.132 -1.213 0.080 0.076 -0.055
RPV Pedestal 80224 0.614 0.556 -0.006 -1.082 -1.114 -0.004 -0.006 -0.012
12 S/P Slab 83306 1.680 1.903 -0.069 -0.821 1.216 -0.001 4.158 -0.052
@ RPV 83313 1.855 1.882 0.068 -0.745 1.241 -0.018 4.183 0.056
83324 1.592 1.940 -0.005 -0.772 1.258 0.002 4.180 -0.048
13 S/P Slab 83406 1.809 1.848 -0.036 -6.236 -1.496 -0.011 -0.339 0.000
@ Center 83413 1.971 1.795 0.039 -6.211 -1.486 -0.013 -0.332 0.001
83424 1.776 1.935 -0.005 -6.224 -1.479 0.001 -0.331 0.001
14 S/P Slab 83506 1.850 1.797 -0.010 2.798 -0.380 -0.008 -3.784 -0.003
@ RCCV 83513 2.007 1.784 0.035 2.811 -0.378 -0.002 -3.782 -0.002
83524 1.886 1.954 -0.022 2.794 -0.373 -0.001 -3.781 0.003
15 Top slab 98120 0.417 0.564 0.328 -0.007 -0.031 -0.005 -0.003 -0.016
@ Drywell Head| 98135 0.803 0.171 -0.201 -0.048 -0.008 0.008 -0.002 -0.001
Opening 98104 0.177 1.082 -0.199 -0.003 -0.025 0.001 -0.001 0.005
16 Top slab 98149 0.486 0.730 -0.001 -0.039 -0.064 0.022 0.013 -0.057
@ Center 98170 0.694 0.264 0.034 -0.083 -0.130 -0.019 -0.012 -0.027
98109 0.394 0.729 -0.006 -0.060 -0.047 -0.004 -0.021 0.002
17 Top slab 98174 0.483 0.831 0.084 -0.206 -0.360 0.120 0.075 -0.088
@ RCCV 98197 0.323 0.266 -0.021 -0.202 -0.227 -0.054 -0.033 -0.013
98103 0.366 0.572 0.035 -0.217 -0.064 0.000 -0.022 -0.003
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ESBWR Design Control Document/Tier 2
Table 3G.1-15
Results of NASTRAN Analysis, Wetwell Unit Pressure (1 MPa) (Continued)

Location Element ID|Nx (MN/m)|Ny (MN/m)|Nxy (MN/m)|{Mx (MNm/m)[My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)
18 Wall 6 -0.264 0.194 -0.080 0.106 0.634 -0.004 0.007 0.178
Below RCCV 13 -0.246 -0.018 -0.046 0.133 0.735 0.000 0.001 0.212
Bottom 24 -0.299 -0.056 0.034 0.135 0.749 -0.002 0.001 0.214
19 Wall Below 806 0.151 0.123 0.021 0.043 0.226 0.012 0.002 -0.025
Below RCCV 813 0.188 -0.073 -0.020 0.068 0.249 0.005 0.001 0.015
Mid-Height 824 0.156 -0.096 0.038 0.051 0.258 0.001 -0.001 0.031
20 Wall 1606 1.633 0.065 0.003 -0.464 -2.668 -0.001 0.001 0.866
Below RCCV 1613 1.594 -0.194 -0.016 -0.475 -2.726 -0.006 -0.002 0.926
Top 1624 1.796 -0.226 0.023 -0.500 -2.778 0.009 -0.001 0.957
21 Exterior Wall | 20011 0.133 0.533 0.026 0.085 0.324 0.007 -0.020 0.106
@ EL-11.50 20023 0.002 -0.005 -0.007 -0.030 0.040 0.000 0.012 0.023
~-10.50m 30010 0.171 0.305 0.000 0.103 0.543 -0.004 -0.002 -0.113
30020 0.027 -0.148 -0.023 -0.047 0.042 0.013 0.003 -0.008
40001 0.016 -0.135 0.058 -0.047 0.059 -0.010 0.002 -0.013
40011 0.104 0.343 0.021 0.110 0.578 0.003 0.002 -0.118
22 Exterior Wall | 22011 0.997 0.293 -0.099 -0.002 0.131 0.004 -0.015 0.307
@ EL4.65 22023 0.116 0.353 0.195 0.302 0.060 -0.062 -0.097 -0.011
~6.60m 32010 1.131 0.164 -0.064 -0.016 0.100 0.016 -0.001 -0.301
32020 0.108 0.617 0.252 0.222 0.041 -0.106 0.157 0.014
42001 0.148 0.661 -0.054 0.292 0.041 0.041 -0.108 0.021
42011 1.037 0.239 0.146 -0.056 0.063 -0.025 0.003 -0.291
23 Exterior Wall | 24211 0.419 0.475 0.007 0.031 0.211 -0.003 -0.004 -0.010
@ EL22.50 24224 0.021 0.315 -0.168 -0.042 -0.052 0.014 0.001 -0.066
~24.60m 34210 0.478 0.176 -0.004 0.014 0.165 -0.019 0.002 0.031
34220 -0.018 0.129 0.002 -0.013 0.029 0.017 -0.029 -0.015
44201 -0.014 0.148 0.114 -0.008 0.022 -0.012 0.030 -0.009
24 Basemat 90140 0.079 0.126 0.130 0.077 0.039 -0.452 -0.075 0.005
@ Wall 90182 0.311 0.107 0.009 -0.308 0.020 0.063 -0.003 0.270
Below RCCV 90111 0.096 0.220 -0.013 -0.057 -0.322 0.077 0.305 0.007
25 Slab 93140 0.337 0.402 0.355 0.057 0.043 -0.051 0.002 -0.002
EL4.65m 93182 0.704 0.216 -0.057 -0.007 0.087 0.005 0.002 0.068
@ RCCV 93111 0.224 0.691 -0.132 0.062 -0.014 -0.001 0.060 -0.001
26 Slab 96144 -0.054 0.908 0.409 0.036 -0.089 0.044 0.007 0.024
EL17.5m 96186 0.852 -0.302 -0.428 0.019 -0.020 0.075 -0.023 -0.105
@ RCCV 96113 -0.526 1.389 -0.701 -0.865 -0.012 0.377 0.043 0.028
27 Slab 98472 -0.169 0.033 0.273 0.094 0.112 -0.068 0.098 -0.057
EL27.0m 98514 0.094 0.102 0.004 0.026 0.171 0.004 0.000 -0.127
@ RCCV 98424 0.150 0.439 0.004 0.429 0.070 0.026 -0.193 -0.013
28 Pool Girder 123004 0.254 -0.030 -0.051 0.005 -0.060 0.007 0.025 -0.032
@ Storage Pool | 123104 0.105 0.010 -0.036 0.005 0.002 -0.002 0.012 -0.005
29 Pool Girder 123012 0.292 0.029 0.039 -0.009 0.006 0.002 0.013 0.021
@ Cavity 123112 0.215 0.029 0.085 -0.011 -0.006 -0.003 0.015 -0.006
30 Pool Girder 123017 -0.071 -0.917 0.129 0.043 -0.174 -0.078 -0.022 -0.120
@ Fuel Pool 123117 0.206 -0.292 -0.024 0.002 0.005 -0.003 -0.024 -0.014
31 MS Tunnel 150122 0.047 0.010 -0.004 -0.023 0.020 0.008 -0.001 0.000
Wall and Slab| 96611 -0.098 0.361 -0.055 0.017 -0.022 0.006 0.003 0.000
98614 0.057 -0.001 0.016 -0.134 -0.055 -0.010 0.022 0.000
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Table 3G.1-16
Results of NASTRAN Analysis, Temperature Load (Normal Operation: Winter)

Design Control Document/Tier 2

Location  |Element ID |[Nx(MN/m) [Ny(MN/m) [Nxy (MN/m) |Mx (MNm/m)|My(MNm/m) [Mxy(MNm/m) |Qx (MN/m)[Qy (MN/m)

1 RPV 5006 -4.824 -0.465 -0.214 -5.642 -4.446 -0.033 0.062 1.557
Pedestal 5013 -4.495 -0.249 -0.163 -5.751 -4.784 -0.004 0.030 1.450
Bottom 5024 -4.603 -0.081 -0.019 -5.814 -4.514 -0.025 -0.019 1.428
2 RPV 6006 -1.897 -0.133 0.043 -5.774 -5.565 0.151 0.044 -0.691
Pedestal 6013 -1.963 -0.214 -0.250 -5.876 -5.494 -0.030 -0.016 -0.801
Mid-Height 6024 -2.065 -0.151 0.004 -6.554 -4.209 -0.240 0.011 -0.694
3 RPV 6606 -2.691 -0.086 0.128 -5.695 -3.487 0.023 -0.192 -1.695
Pedestal 6613 -2.310 -0.102 -0.247 -5.619 -3.447 0.025 0.210 -1.762
Top 6624 -2.362 -0.303 0.053 -5.603 -3.222 0.027 -0.357 -1.734

4 RCCV 1806 -2.563 -1.526 -0.505 -3.715 -5.464 0.050 0.048 -0.398
Wetwell 1813 -3.004 -3.488 -0.335 -3.549 -5.455 -0.016 -0.006 -0.390
Bottom 1824 -2.581 -4.244 0.028 -3.620 -5.153 0.015 -0.056 -0.275
5 RCCV 2606 -2.955 -1.840 -0.507 -3.057 -2.370 -0.005 0.048 -0.129
Wetwell 2613 -4.074 -4.373 -0.070 -2.625 -1.960 0.002 -0.054 0.080
Mid-Height 2624 -3.188 -4.876 -0.052 -3.030 -2.118 -0.017 0.054 0.214
6 RCCV 3406 0.382 -2.431 -0.111 -3.082 -3.463 -0.092 0.172 0.532
Wetwell 3413 -1.604 -5.332 0.135 -2.805 -3.149 0.010 -0.014 0.529
Top 3424 0.907 -6.367 0.149 -2.773 -2.141 -0.017 -0.048 0.171
7 RCCV 3606 -2.497 -2.662 -0.413 -4.073 -3.963 0.046 0.167 0.167
Drywell 3613 -1.903 -6.161 0.665 -2.949 -2.526 -0.097 -0.043 0.275
Bottom 3624 -12.907 -7.430 0.040 0.091 0.481 0.011 -0.022 1.578
8 RCCV 4006 0.313 -2.683 0.093 -4.069 -4.432 0.067 -0.027 0.133
Drywell 4013 0.832 -7.035 0.527 -3.169 -3.074 0.018 -0.108 0.187
Mid-Height 4976 -8.880 -6.829 0.607 -0.328 -1.435 -0.003 0.003 -0.469

9 RCCV 4406 1.744 -2.456 -0.925 -3.912 -5.591 0.278 0.007 0.353
Drywell 4413 0.546 -7.448 -0.281 -3.488 -4.568 0.281 -0.048 0.715
Top 4424 -9.747 -5.630 0.792 0.400 2.176 -0.012 -0.012 -2.081
10 Basemat 80003 -4.346 -4.862 0.010 -4.059 -4.050 -0.018 0.025 -0.012
@ Center 80007 -4.363 -4.828 0.040 -4.040 -4.047 -0.016 0.016 -0.017
80012 -4.366 -4.767 0.027 -4.032 -4.048 -0.016 0.005 -0.003

11 Basemat 80206 -4.334 -5.160 0.103 -4.405 -4.434 0.054 0.023 -0.084
Inside 80213 -4.492 -4.818 0.094 -4.252 -4.521 -0.088 -0.037 -0.110
RPV Pedestal 80224 -4.397 -4.671 0.051 -4.294 -4.192 -0.016 -0.060 0.011
12 S/P Slab 83306 -4.837 -1.899 -0.110 -2.916 -2.725 -0.008 0.141 -0.002
@ RPV 83313 -5.355 -1.357 0.193 -2.863 -2.724 -0.020 0.199 0.009
83324 -5.143 -1.343 0.220 -2.826 -2.670 -0.007 0.216 0.007

13 S/P Slab 83406 -3.519 -2.900 -0.209 -3.073 -2.828 -0.013 0.071 0.002
@ Center 83413 -4.453 -2.246 0.288 -3.200 -2.880 -0.007 0.137 0.000
83424 -3.977 -2.228 0.023 -3.178 -2.834 0.001 0.136 -0.001

14 S/P Slab 83506 -2.891 -3.113 -0.123 -3.239 -2.978 -0.023 0.022 0.003
@ RCCV 83513 -4.017 -2.908 0.302 -3.630 -3.043 -0.004 0.140 0.003
83524 -3.373 -2.594 -0.018 -3.551 -3.013 0.013 0.106 -0.004

15 Top slab 98120 -8.852 -6.611 -4.769 0.970 0.989 0.841 0.011 0.184
@ Drywell 98135 -14.175 -4.059 2.686 2.010 0.110 -0.430 0.087 -0.026
Head Opening 98104 -3.705 -8.366 2.799 0.113 1.464 -0.357 0.027 -0.112
16 Top slab 98149 -8.419 -6.116 -1.244 1.346 1.748 0.241 0.182 0.293
@ Center 98170 -9.287 -5.378 0.041 1.797 3.119 0.000 0.112 0.365
98109 -7.378 -6.392 1.097 1.035 1.619 0.159 0.284 -0.128

17 Top slab 98174 -7.209 -7.073 1.684 2.362 2.616 0.242 -0.386 0.208
@ RCCV 98197 -10.683 -5.431 -0.510 1.513 2.339 0.337 0.150 -0.713
98103 -8.340 -7.216 0.229 4.178 3.159 0.208 1.069 -0.002
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Table 3G.1-16

Design Control Document/Tier 2

Results of NASTRAN Analysis, Temperature Load (Normal Operation: Winter),

(Continued)
Location Element ID|Nx (MN/m)|Ny (MN/m)|Nxy (MN/m){Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)

18 Wall 6 1.023 -0.886 -0.654 0.212 1.426 -0.036 0.036 0.224
Below RCCV 13 0.507 -2.542 -0.586 0.379 2.154 0.000 0.013 0.472
Bottom 24 0.532 -2.869 0.118 0.411 2.277 -0.006 0.001 0.518
19 Wall Below 806 1.000 -1.482 0.007 0.116 0.725 0.064 -0.045 0.006
Below RCCV 813 0.593 -2.519 -0.497 0.074 0.726 -0.026 0.010 0.464
Mid-Height 824 0.409 -2.995 0.111 0.101 0.757 0.016 0.007 0.458
20 Wall 1606 6.731 -2.008 -0.088 -0.441 -1.840 0.064 0.047 1.352
Below RCCV 1613 6.528 -2.928 -0.407 -0.479 -2.808 -0.006 -0.011 1.675
Top 1624 6.913 -3.793 -0.068 -0.544 -2.721 -0.001 -0.051 1.709
21 Exterior Wall | 20011 2.540 2.455 0.310 0.308 1.144 0.043 -0.128 0.398
@ EL-11.50 20023 -3.248 -2.017 0.860 -2.274 -2.960 0.035 -0.815 -0.643
~-10.50m 30010 0.453 2.322 -0.053 1.022 3.264 -0.016 -0.021 -0.581
30020 -0.102 -1.058 -0.196 0.121 1.096 0.111 -0.026 -0.279

40001 -0.159 -0.692 -0.029 0.170 1.214 -0.073 0.118 -0.312

40011 0.823 2.622 0.053 1.046 3.500 0.007 0.012 -0.650

22 Exterior Wall | 22011 1.843 2.253 -0.169 -0.064 -0.019 0.029 0.016 0.166
@ EL4.65 22023 1.142 -3.655 0.414 0.195 -0.119 -0.152 0.111 0.023
~6.60m 32010 12.203 5.953 -0.005 -2.691 -2.510 -0.004 -0.002 -0.189
32020 0.286 4.009 2.271 -0.586 -1.816 -0.384 0.707 0.105

42001 2.259 2.832 2.345 -0.754 -1.648 -0.038 -0.653 -0.264

42011 10.948 4.426 0.096 -2.788 -2.373 0.071 0.067 -0.152

23 Exterior Wall | 24211 2.522 2.258 -0.280 -0.128 -0.437 -0.036 -0.040 1.851
@ EL22.50 24224 0.174 4.366 -3.359 0.618 -0.270 -0.552 -0.582 -0.214
~24.60m 34210 13.072 4.591 -0.448 -2.803 -2.690 0.029 -0.011 -0.164
34220 1.415 4.367 1.792 0.568 -1.677 -0.355 1.406 0.095

44201 0.851 4.776 -0.637 0.172 -1.845 0.435 -1.737 0.113

24 Basemat 90140 0.776 0.878 1.441 0.099 -0.105 -0.496 -0.936 0.209
@ Wall 90182 2.003 0.465 0.485 -0.217 -3.036 0.138 -0.119 2.399
Below RCCV | 90111 0.557 2.512 -0.038 -3.682 -0.570 0.051 2.681 0.125
25 Slab 93140 -0.023 1.556 2.383 -0.396 -0.318 0.219 -0.107 0.086
EL4.65m 93182 2.267 -2.651 -0.772 -0.297 -1.495 -0.065 0.061 1.107
@ RcCcV 93111 -2.303 2,913 -0.078 -1.569 -0.289 -0.039 1.040 0.002
26 Slab 96144 0.027 2.598 3.033 -0.175 -0.152 0.114 -0.034 0.046
EL17.5m 96186 2.655 -1.900 -1.096 -0.113 -0.543 -0.035 0.019 0.434
@ RCCV 96113 -3.979 -2.962 -0.545 -3.812 -2.712 -0.133 0.521 -0.025
27 Slab 98472 -1.527 -0.418 4.539 -0.490 -0.061 -0.191 0.307 -0.457
EL27.0m 98514 -0.760 -2.401 -0.907 -0.504 -0.232 -0.059 0.048 -0.160
@ RCCV 98424 -10.129 | -10.794 -0.971 6.001 3.682 0.035 -4.073 -0.189
28 Pool Girder 123004 -4.442 -10.462 -0.306 0.444 1.780 -0.275 -0.295 1.487
@ Storage Pool | 123104 -1.614 -3.341 1.911 -0.140 -0.494 0.091 -0.445 0.305
29 Pool Girder 123012 -3.312 -0.105 0.192 0.090 0.340 0.003 -0.048 0.152
@ Cavity 123112 -3.485 -0.116 -0.081 0.051 -0.023 -0.038 -0.145 0.104
30 Pool Girder 123017 0.207 -4.788 -0.951 2.325 2914 -0.165 0.309 0.477
@ Fuel Pool 123117 -1.651 -2.038 -0.603 2.235 1.798 -0.075 -0.157 0.287
31 MS Tunnel 150122 2.242 -0.256 -0.859 3.735 3.890 0.060 -0.257 -0.296
Wall and Slab| 96611 0.077 1.898 -0.095 -3.385 -6.331 -0.225 0.617 0.053
98614 0.356 2473 -0.324 9.730 13.818 0.063 -1.834 -0.158
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Table 3G.1-17
Results of NASTRAN Analysis, Temperature Load (LOCA After 6 minutes: Winter)

Design Control Document/Tier 2

Location Element ID | Nx (MN/m) [Ny (MN/m) [Nxy(MN/m)| Mx(MNm/m) [ My(MNm/m) | Mxy(MNm/m) [ @x(MN/m) | Qy(MN/m)

1 RPV 5006 -4.914 1.511 -0.308 -6.365 -4.559 -0.052 0.107 1.915
Pedestal 5013 -4.492 1.682 -0.086 -6.538 -4.972 -0.006 0.026 1.799
Bottom 5024 -4.788 1.835 -0.003 -6.598 -4.346 -0.034 -0.030 1.882

2 RPV 6006 0.032 1.753 0.169 -6.298 -4.819 0.250 0.076 -1.338
Pedestal 6013 -0.090 1.491 -0.205 -6.540 -4.716 -0.049 -0.028 -1.484
Mid-Height 6024 -0.282 2.013 0.068 -7.565 -2.982 -0.333 0.009 -1.347

3 RPV 6606 13.800 1.993 0.458 -6.972 -5.243 0.061 -1.094 0.930
Pedestal 6613 14.040 1.756 -0.439 -6.980 -5.204 0.051 1.161 0.871
Top 6624 14.663 2.298 0.204 -6.952 -5.291 0.078 -1.430 1.061
4 RCCV 1806 1.751 -0.007 -0.297 -4.421 -7.805 0.062 0.058 -1.566
Wetwell 1813 1.093 -2.329 -0.367 -4.202 -7.396 -0.025 -0.007 -1.331
Bottom 1824 1.981 -2.824 0.082 -4.322 -7.438 0.022 -0.082 -1.354

5 RCCV 2606 1.184 -0.011 -0.269 -3.357 -1.133 0.021 0.034 0.033
Wetwell 2613 -0.038 -2.791 -0.063 -3.081 -1.119 0.008 -0.077 0.390
Mid-Height 2624 1.079 -3.158 -0.043 -3.384 -1.119 -0.022 0.071 0.377

6 RCCV 3406 11.624 0.596 0.226 -4.154 -8.398 -0.221 0.439 3.322
Wetwell 3413 7.954 -3.660 -0.047 -4.357 -9.124 -0.396 0.519 3.323
Top 3424 11.052 -4.630 0.371 -3.786 -5.604 -0.046 -0.058 2.298

7 RCCV 3606 8.432 0.427 0.558 -5.339 -8.935 0.587 0.513 -1.847
Drywell 3613 4.514 -4.417 0.816 -4.914 -6.085 -0.394 0.296 -0.734
Bottom 3624 -3.703 -6.328 0.263 -1.033 -3.093 0.041 -0.049 0.123

8 RCCV 4006 5.852 0.754 -0.011 -5.144 -5.509 0.007 -0.183 -0.528
Drywell 4013 4.218 -5.936 0.807 -4.699 -4.400 0.008 -0.150 -0.234
Mid-Height 4976 -3.420 -5.654 0.772 -0.840 -1.477 -0.001 0.007 -0.863

9 RCCV 4406 3.417 -0.742 -1.786 -4.287 -4.604 0.344 -0.208 -0.354
Drywell 4413 0.498 -6.550 -0.446 -4.823 -4.853 0.289 -0.224 0.725
Top 4424 -7.055 -4.082 0.940 -0.023 2.580 -0.017 -0.012 -1.978
10 Basemat 80003 -3.832 -4.440 0.007 -4.240 -4.238 -0.016 0.032 -0.015
@ Center 80007 -3.849 -4.408 0.035 -4.214 -4.234 -0.013 0.025 -0.019
80012 -3.854 -4.352 0.023 -4.202 -4.237 -0.013 0.012 -0.004

11 Basemat 80206 -3.801 -4.758 0.111 -4.600 -4.678 0.083 0.016 -0.101
Inside 80213 -3.948 -4.381 0.095 -4.421 -4.762 -0.050 0.006 -0.146
RPV Pedestal 80224 -3.874 -4.291 0.046 -4.364 -4.386 -0.020 -0.043 0.010
12 S/P Slab 83306 -8.430 8.012 0.027 -4.417 -2.896 0.015 -0.248 0.001
@ RPV 83313 -8.845 8.448 -0.275 -4.426 -2.958 -0.032 -0.239 -0.022
83324 -8.617 8.870 0.723 -4.216 -2.783 0.001 -0.123 0.042

13 S/P Slab 83406 -4.716 3.300 -0.435 -3.598 -3.189 -0.006 -0.274 0.009
@ Center 83413 -5.529 3.887 0.330 -3.708 -3.266 -0.014 -0.232 -0.007
83424 -5.039 4.216 0.041 -3.677 -3.155 -0.002 -0.184 0.007

14 S/P Slab 83506 -2.707 1.467 -0.274 -2.852 -3.128 -0.032 -0.252 0.010
@ RCCV 83513 -3.724 1.595 0.393 -3.192 -3.182 -0.007 -0.152 0.000
83524 -3.075 2.237 -0.023 -3.204 -3.140 0.013 -0.148 -0.004

15 Top slab 98120 -7.704 -4.732 -1.166 0.747 0.629 2.583 -0.150 0.074
@ Drywell Head| 98135 -10.062 -5.610 0.556 3.094 -2.008 -1.221 0.306 -0.222
Opening 98104 -5.268 -2.661 0.786 -1.577 3.078 -1.390 0.146 -0.201
16 Top slab 98149 -6.420 -3.274 -0.448 1.814 2.130 0.346 0.136 0.106
@ Center 98170 -6.246 -3.905 -0.324 2.174 3.114 -0.038 0.113 0.455
98109 -6.252 -2.427 0.725 1.007 2.226 0.038 0.380 -0.086

17 Top slab 98174 -5.257 -4.725 1.957 2.429 2.294 0.439 -0.175 -0.031
@ RCCV 98197 -7.993 -3.381 -0.911 1.891 2.951 0.273 0.139 -0.592
98103 -6.656 -4.117 0.218 4.494 3.771 0.226 1.080 0.001
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Table 3G.1-17

Design Control Document/Tier 2

Results of NASTRAN Analysis, Temperature Load (LOCA After 6 minutes: Winter),

(Continued)

Location Element ID|Nx (MN/m)|Ny (MN/m)|Nxy (MN/m){Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)
18 Wall 6 0.931 -1.125 -0.748 0.244 1.608 -0.041 0.046 0.242
Below RCCV 13 0.411 -3.022 -0.610 0.437 2.455 0.002 0.013 0.528
Bottom 24 0.330 -3.256 0.152 0.473 2.598 -0.007 0.001 0.588
19 Wall Below 806 1.402 -1.854 0.083 0.220 1.176 0.076 -0.051 -0.079
Below RCCV 813 0.936 -3.009 -0.507 0.150 1.159 -0.032 0.010 0.460
Mid-Height 824 0.749 -3.304 0.158 0.167 1.199 0.020 0.009 0.452
20 Wall 1606 10.806 -2.486 0.050 -0.665 -3.012 0.083 0.059 2.184
Below RCCV 1613 10.443 -3.560 -0.419 -0.713 -3.998 -0.010 -0.013 2514
Top 1624 11.250 -4.196 -0.083 -0.794 -4.030 0.001 -0.077 2.602
21 Exterior Wall | 20011 2.705 3.066 0.389 0.368 1.368 0.053 -0.156 0.466
@ EL-11.50 20023 -3.251 -1.996 0.825 -2.301 -2.914 0.034 -0.800 -0.621
~-10.50m 30010 0.724 2.695 -0.073 1.092 3.667 -0.017 -0.022 -0.637
30020 -0.071 -1.233 -0.217 0.074 1.116 0.124 -0.017 -0.276
40001 -0.153 -0.846 0.059 0.127 1.264 -0.082 0.120 -0.316
40011 0.891 3.003 0.054 1.119 3.906 0.009 0.013 -0.707
22 Exterior Wall | 22011 3.318 2.710 -0.171 -0.103 -0.066 0.048 0.030 0.058
@ EL4.65 22023 1.285 -3.170 0.477 0.534 -0.054 -0.170 0.006 0.009
~6.60m 32010 14.112 6.168 -0.023 -2.775 -2.672 0.003 -0.007 -0.020
32020 0.400 4.604 2.519 -0.338 -1.807 -0.378 0.875 0.157
42001 2.426 3.483 2473 -0.440 -1.604 -0.045 -0.762 -0.249
42011 12.516 4.854 0.184 -2.941 -2.613 0.072 0.080 0.063
23 Exterior Wall | 24211 3.814 3.230 -0.215 -0.028 0.139 -0.034 -0.045 1.652
@ EL22.50 24224 0.397 5.311 -3.629 0.850 -0.366 -0.448 -0.780 -0.397
~24.60m 34210 14.993 4.941 -0.346 -2.787 -2.419 0.017 -0.013 0.093
34220 1.556 5.056 1.786 0.885 -1.523 -0.164 1.522 -0.010
44201 0.989 5.532 -0.249 0.541 -1.740 0.350 -1.832 0.050
24 Basemat 90140 0.810 0.937 1.518 -0.219 -0.337 -0.492 -1.096 0.272
@ Wall 90182 2214 0.531 0.485 -0.413 -3.760 0.157 -0.103 2.795
Below RCCV | 90111 0.599 2.396 -0.039 -4.358 -0.699 0.073 3.051 0.135
25 Slab 93140 0.135 2.185 3.808 -0.512 -0.404 0.288 -0.137 0.113
EL4.65m 93182 3.924 -3.797 -1.043 -0.359 -1.846 -0.083 0.076 1.380
@ RcCcV 93111 -3.346 4.625 -0.234 -1.884 -0.337 -0.050 1.257 0.001
26 Slab 96144 -0.275 4.650 7.008 -0.256 -0.148 0.178 -0.080 0.026
EL17.5m 96186 6.634 -4.133 -1.423 -0.104 -0.384 -0.051 0.018 0.398
@ RCCV 96113 -8.012 3.448 -1.490 -4.673 -2.833 -0.192 1.013 -0.053
27 Slab 98472 -1.982 -0.328 5.374 -0.389 0.081 -0.331 0.462 -0.565
EL27.0m 98514 0.251 -2.349 -1.148 -0.511 0.076 -0.048 0.047 -0.499
@ RCCV 98424 -10.347 -8.098 -1.199 6.883 3.766 0.096 -4.484 -0.220
28 Pool Girder 123004 -3.222 -10.345 0.042 0.420 1.524 -0.253 -0.188 1.420
@ Storage Pool | 123104 -1.162 -3.219 1.957 -0.186 -0.569 0.085 -0.399 0.291
29 Pool Girder 123012 -1.584 -0.088 -0.190 -0.062 0.579 0.047 0.057 0.427
@ Cavity 123112 -2.306 -0.056 -0.066 -0.143 -0.117 -0.095 -0.039 0.096
30 Pool Girder 123017 0.774 -6.893 -0.910 2.469 2.741 -0.228 0.208 0.414
@ Fuel Pool 123117 -0.984 -2.677 -0.716 2.293 1.832 -0.079 -0.209 0.279
31 MS Tunnel 150122 2.226 -0.111 -0.753 3.639 3.907 0.083 -0.262 -0.322
Wall and Slab| 96611 -0.174 3.068 -0.248 -3.645 -6.606 -0.247 0.700 0.064
98614 0.527 2.703 -0.288 9.377 13.644 0.044 -1.769 -0.155
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Table 3G.1-18
Results of NASTRAN Analysis, Temperature Load (LOCA After 72 hours: Winter)

Design Control Document/Tier 2

Location Element ID|Nx (MN/m)|Ny (MN/m)|Nxy (MN/m)|Mx (MNm/m)|My(MNm/m)|Mxy(MNm/m)|Qx(MN/m)|Qy(MN/m)

1 RPV 5006 -13.947 0.161 -0.486 -15.740 -11.087 -0.102 0.226 4.880
Pedestal 5013 -13.372 0.271 -0.086 -16.029 -11.713 -0.007 0.019 4.752
Bottom 5024 -13.919 0.215 0.002 -16.061 -10.406 -0.078 -0.046 4.926
2 RPV 6006 -2.483 0.613 0.460 -16.186 -15.497 0.425 0.153 -1.652
Pedestal 6013 -2.675 0.292 -0.222 -16.668 -15.409 -0.043 -0.034 -1.882
Mid-Height 6024 -2.798 0.648 0.087 -18.667 -11.882 -0.682 0.031 -1.562
3 RPV 6606 3.459 0.568 0.467 -16.412 -12.055 0.121 -0.772 -1.957
Pedestal 6613 4.014 0.624 -0.376 -16.392 -12.231 -0.024 0.838 -1.943
Top 6624 4.131 0.639 0.234 -16.379 -12.033 0.102 -1.077 -1.799
4 RCCV 1806 -2.089 -1.627 -0.394 -10.252 -14.421 0.073 0.070 -1.432
Wetwell 1813 -2.608 -4.438 -0.288 -9.980 -13.822 -0.044 -0.007 -1.104
Bottom 1824 -1.725 -4.483 0.172 -10.129 -13.767 0.031 -0.103 -1.054
5 RCCV 2606 -4.378 -2.154 -0.405 -9.998 -7.615 0.005 0.039 0.073
Wetwell 2613 -5.309 -5.586 0.063 -9.714 -7.480 -0.018 -0.096 0.442
Mid-Height 2624 -4.767 -5.072 -0.072 -10.108 -7.790 -0.038 0.082 0.381
6 RCCV 3406 5.146 -1.793 0.374 -10.845 -13.921 0.028 0.122 2.434
Wetwell 3413 3.360 -7.377 0.327 -10.754 -14.083 -0.105 0.111 2.634
Top 3424 3.550 -6.962 0.378 -10.104 -10.258 0.043 -0.160 1.032
7 RCCV 3606 0.855 -1.873 -0.034 -12.684 -14.715 0.245 0.161 -0.543
Drywell 3613 -1.019 -8.771 1.274 -12.290 -13.057 -0.280 0.001 -0.234
Bottom 3624 -10.073 -8.472 0.316 -7.314 -7.358 0.070 -0.111 1.306

8 RCCV 4006 1.877 -1.562 -0.442 -12.483 -13.207 0.139 -0.296 -0.380
Drywell 4013 1.214 -10.590 1.149 -12.238 -11.748 0.051 -0.198 -0.348
Mid-Height 4976 -8.101 -7.344 0.924 -7.622 -8.430 0.004 0.035 -0.545
9 RCCV 4406 0.823 -3.764 -3.737 -11.621 -12.462 0.691 -0.182 -0.529
Drywell 4413 -1.109 -11.745 -0.412 -12.243 -11.597 0.480 -0.143 0.316
Top 4424 -11.976 -5.333 1.168 -6.791 -4.544 -0.050 -0.027 -2.329
10 Basemat 80003 -1.458 -2.035 -0.010 -4.165 -4.332 -0.019 0.027 -0.018
@ Center 80007 -1.464 -1.996 0.023 -4.146 -4.331 -0.018 0.015 -0.025
80012 -1.469 -1.929 0.013 -4.141 -4.341 -0.014 -0.003 -0.003

11 Basemat 80206 -1.451 -2.440 0.102 -4.566 -4.901 0.112 -0.003 -0.132
Inside 80213 -1.559 -1.931 0.037 -4.414 -4.996 -0.075 -0.008 -0.208
RPV Pedestal 80224 -1.413 -1.846 0.033 -4.392 -4.556 -0.029 -0.087 0.015
12 S/P Slab 83306 -9.972 1.598 -0.064 -9.481 -8.299 0.020 -0.052 -0.031
@ RPV 83313 -10.412 2.279 0.020 -9.487 -8.358 -0.018 -0.032 0.009
83324 -10.086 2.442 0.535 -9.395 -8.241 -0.004 0.012 0.009

13 S/P Slab 83406 -6.718 -1.759 -0.385 -8.944 -8.523 -0.007 -0.094 0.009
@ Center 83413 -7.659 -0.903 0.493 -9.069 -8.607 -0.009 -0.043 -0.004
83424 -6.972 -0.779 -0.021 -9.008 -8.518 0.002 -0.039 0.004

14 S/P Slab 83506 -5.228 -3.030 -0.183 -8.795 -8.644 -0.044 -0.124 0.014
@ RCCV 83513 -6.407 -2.664 0.563 -9.202 -8.697 -0.010 0.002 0.004
83524 -5.481 -2.152 -0.087 -9.085 -8.636 0.017 -0.037 -0.005

15 Top slab 98120 -12.118 -11.183 -5.512 6.841 6.030 5.411 -0.811 -0.398
@ Drywell Head| 98135 -17.422 -7.219 2.697 11.169 0.342 -2.394 0.848 -0.819
Opening 98104 -6.925 -12.999 2.994 2.265 12.026 -3.290 0.606 -0.472
16 Top slab 98149 -11.284 -4.069 -0.857 4.361 5.925 0.936 0.661 -1.018
@ Center 98170 -10.473 -4.943 0.330 4.246 5.164 -0.051 0.133 0.663
98109 -6.965 -3.863 0.571 8.864 11.344 -0.270 0.605 -0.017

17 Top slab 98174 -8.731 -7.669 2.634 5.537 4.434 0.957 -0.904 -0.184
@ RCCV 98197 -12.156 -5.258 -1.159 4.205 6.099 0.531 0.320 -0.561
98103 -6.757 -8.103 0.104 13.587 13.101 0.388 1.276 0.008
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Table 3G.1-18

Design Control Document/Tier 2

Results of NASTRAN Analysis, Temperature Load (LOCA After 72 hours: Winter),

(Continued)
Location Element ID|Nx (MN/m)|Ny (MN/m)|Nxy (MN/m){Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)

18 Wall 6 0.500 -1.654 -0.972 0.379 2437 -0.053 0.065 0.459
Below RCCV 13 -0.085 -4.092 -0.679 0.635 3.539 0.001 0.019 0.830
Bottom 24 0.018 -3.987 0.219 0.642 3.557 -0.009 0.000 0.840
19 Wall Below 806 1.715 -2.757 0.110 0.305 1.594 0.082 -0.064 -0.104
Below RCCV 813 1.263 -4.045 -0.535 0.199 1.585 -0.036 0.005 0.613
Mid-Height 824 1.020 -4.014 0.229 0.220 1.644 0.029 0.013 0.560
20 Wall 1606 15.255 -3.697 0.077 -0.865 -3.917 0.106 0.072 2.988
Below RCCV 1613 15.098 -4.773 -0.377 -0.955 -5.278 -0.012 -0.016 3.467
Top 1624 15.945 -5.116 -0.071 -1.065 -5.223 0.003 -0.102 3.539
21 Exterior Wall | 20011 3.015 4.539 0.539 0.546 2.096 0.065 -0.209 0.722
@ EL-11.50 20023 -3.247 -1.943 0.806 -2.359 -2.817 0.031 -0.795 -0.575
~-10.50m 30010 1.001 3.822 -0.190 1.305 4.878 -0.022 -0.029 -0.906
30020 -0.043 -1.519 -0.380 0.011 1.225 0.146 -0.023 -0.288

40001 -0.085 -1.165 0.093 0.037 1.359 -0.099 0.110 -0.329

40011 1.348 3.854 0.063 1.290 4.897 0.012 0.016 -0.910

22 Exterior Wall | 22011 4.828 4.398 -0.287 -0.154 -0.139 0.067 0.044 0.162
@ EL4.65 22023 1.518 -2.692 0.328 0.990 0.017 -0.183 -0.173 0.000
~6.60m 32010 16.476 7.814 -0.100 -2.875 -2.936 -0.003 -0.013 -0.029
32020 0.610 4.810 2.460 0.061 -1.837 -0.391 1.189 0.188

42001 2.708 3.726 2.529 0.074 -1.559 -0.037 -0.972 -0.233

42011 14.259 5.931 0.283 -3.138 -2.902 0.064 0.089 0.069

23 Exterior Wall | 24211 5.628 6.168 -0.121 0.036 0.461 -0.032 -0.057 1.532
@ EL22.50 24224 1.066 6.059 -3.947 1.882 0.047 -0.627 -1.457 -0.289
~24.60m 34210 21.500 5.814 -0.637 -2.922 -2.837 0.043 -0.005 -0.143
34220 2.573 6.295 3.703 2.522 -1.254 -0.604 2.464 0.060

44201 1.787 7.067 -0.242 2.081 -1.543 0.575 -2.867 0.058

24 Basemat 90140 0.656 1.200 1.911 -1.180 -1.211 -0.619 -1.550 0.481
@ Wall 90182 2514 0.741 0.349 -1.063 -5.492 0.225 -0.057 3.883
Below RCCV | 90111 0.765 3.129 -0.047 -5.573 -1.339 0.131 3.888 0.160
25 Slab 93140 0.490 2.920 5.382 -0.742 -0.577 0.416 -0.195 0.167
EL4.65m 93182 5.916 -4.973 -1.484 -0.488 -2.535 -0.114 0.107 1.922
@ RcCcV 93111 -4.283 6.565 -0.433 -2.488 -0.436 -0.068 1.677 0.002
26 Slab 96144 0.694 5.742 8.267 -0.286 -0.226 0.196 -0.057 0.076
EL17.5m 96186 9.941 -4.575 -2.193 -0.167 -0.769 -0.060 0.027 0.707
@ RCCV 96113 -8.874 6.068 -1.617 -4.618 -2.819 -0.231 0.824 -0.088
27 Slab 98472 -4.967 -2.594 6.298 -1.805 -1.111 -0.360 0.517 -0.794
EL27.0m 98514 -3.009 -2.822 -1.263 -1.884 -1.446 -0.081 0.071 -0.380
@ RCCV 98424 -9.362 -3.812 -1.884 8.865 4.514 0.244 -4.534 -0.244
28 Pool Girder 123004 -3.773 -8.909 2.443 -3.191 -1.408 -0.451 -0.296 2.590
@ Storage Pool | 123104 -0.908 -1.329 2.320 -4.096 -4.643 0.160 -1.017 0.189
29 Pool Girder 123012 -1.053 -0.015 -0.253 -3.807 -2.087 0.177 0.085 1.518
@ Cavity 123112 0.271 0.204 -0.468 -4.115 -3.707 -0.173 -0.004 -0.028
30 Pool Girder 123017 5.174 -7.676 -2.219 2.826 2.658 -0.300 0.268 0.239
@ Fuel Pool 123117 1.810 -2.768 -0.560 2.974 1.894 -0.159 -0.541 0.254
31 MS Tunnel 150122 2.279 -0.182 -0.887 3.448 3.933 0.118 -0.222 -0.262
Wall and Slab| 96611 -0.295 3.728 -0.322 -3.550 -6.604 -0.232 0.690 0.063
98614 1.306 2.277 -0.049 9.353 14.160 -0.019 -1.882 -0.168
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Table 3G.1-19
Results of NASTRAN Analysis, Seismic Load (Horizontal: North to South Direction)

Design Control Document/Tier 2

Location Element ID|Nx (MN/m)|Ny (MN/m)|Nxy (MN/m)|Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)

1 RPV 5006 -3.659 -4.291 -0.463 0.933 5.377 0.046 0.061 2.277
Pedestal 5013 -0.845 1.502 -0.434 0.377 2.323 -0.013 0.130 0.940
Bottom 5024 2.083 7.762 -0.043 -0.392 -1.472 -0.004 0.013 -0.778

2 RPV 6006 0.421 -2.493 -1.016 -0.148 -0.141 0.015 0.118 0.098
Pedestal 6013 -0.364 1.437 -1.767 -0.345 -0.186 -0.111 -0.049 0.004
Mid-Height 6024 -0.380 3.898 0.316 0.367 0.224 -0.039 -0.049 -0.258
3 RPV 6606 -0.120 -1.156 -0.164 -0.406 -3.016 -0.196 0.727 0.863
Pedestal 6613 -1.375 1.345 -1.301 -0.577 -1.769 0.318 -0.089 0.297
Top 6624 0.293 3.518 -0.102 0.328 -0.109 0.011 -0.062 0.073
4 RCCV 1806 -1.663 -1.606 -3.784 0.241 1.992 -0.076 0.018 0.733
Wetwell 1813 -0.371 3.027 -4.441 0.119 0.882 -0.034 0.019 0.352
Bottom 1824 0.906 6.607 -0.267 -0.034 -0.345 -0.011 0.003 -0.240

5 RCCV 2606 -0.421 -1.104 -3.924 -0.087 -0.098 -0.120 -0.018 0.181
Wetwell 2613 -0.798 2.750 -4.413 -0.053 -0.089 -0.036 -0.024 0.163
Mid-Height 2624 -0.044 5.027 -0.262 0.099 0.205 -0.005 -0.005 -0.062
6 RCCV 3406 -0.091 -0.510 -3.585 -0.105 -0.299 -0.018 -0.047 0.142
Wetwell 3413 -0.662 2.398 -4.252 -0.039 -0.196 -0.071 0.067 0.077
Top 3424 -0.518 3.811 -0.168 0.065 0.270 0.045 -0.033 -0.081
7 RCCV 3606 -0.031 -0.141 -3.512 0.074 0.711 0.047 -0.003 0.201
Drywell 3613 -0.698 2.066 -3.945 0.081 0.502 -0.070 0.057 0.204
Bottom 3624 -0.550 3.914 -0.186 -0.048 -0.303 0.055 -0.007 -0.021
8 RCCV 4006 0.790 0.233 -3.141 -0.077 -0.071 -0.062 0.029 0.261
Drywell 4013 -0.292 2.306 -3.780 -0.012 -0.067 -0.088 0.014 0.108
Mid-Height 4976 -0.454 3.036 -0.266 -0.063 -0.168 -0.016 0.009 -0.046
9 RCCV 4406 1.184 1.012 -2.125 -0.314 -1.191 0.022 0.092 0.455
Drywell 4413 0.714 2.598 -3.377 -0.009 -0.368 -0.034 -0.042 0.072
Top 4424 -0.865 2.281 -0.226 -0.048 -0.330 -0.020 -0.004 -0.009
10 Basemat 80003 3.586 2.842 -0.331 -4.691 -4.176 0.064 0.477 0.092
@ Center 80007 3.503 2.916 -0.316 -4.254 -4.033 0.165 0.614 0.111
80012 3.205 3.049 -0.151 -3.908 -3.829 0.022 0.680 -0.001

11 Basemat 80206 4.320 2.471 -1.054 -6.305 -4.299 0.491 0.742 0.202
Inside 80213 3.499 2.910 -1.544 -3.171 -2.170 1.378 1.189 0.724
RPV Pedestal 80224 2.510 3.600 -0.146 1.629 -1.229 0.129 1.970 0.063
12 S/P Slab 83306 -0.024 -1.056 -1.566 -2.820 -1.643 -0.313 -1.032 0.123
@ RPV 83313 -0.431 -1.505 0.783 -1.652 -1.076 -0.449 -0.591 0.167
83324 -0.623 -0.113 0.101 -0.297 -0.317 -0.028 -0.051 0.017

13 S/P Slab 83406 0.042 -1.356 -1.365 0.433 -0.909 -0.224 -0.712 -0.011
@ Center 83413 -0.317 -1.137 0.740 0.244 -0.656 -0.297 -0.419 0.010
83424 -0.869 -0.164 0.069 0.039 -0.327 -0.018 -0.075 0.000

14 S/P Slab 83506 0.316 -1.405 -1.038 2.407 0.020 -0.029 -0.546 -0.048
@ RCCV 83513 -0.282 -0.902 0.686 1.379 -0.078 -0.051 -0.322 -0.055
83524 -0.923 -0.264 0.036 0.211 -0.213 0.002 -0.048 -0.004

15 Top slab 98120 0.071 0.072 0.030 -0.046 -0.076 -0.034 -0.040 -0.019
@ Drywell Head| 98135 0.622 0.061 -0.118 -0.162 -0.016 0.026 0.008 0.000
Opening 98104 -0.057 -1.401 0.071 -0.034 -0.263 0.004 -0.035 0.028
16 Top slab 98149 0.296 0.658 0.077 -0.091 0.043 -0.048 -0.055 0.067
@ Center 98170 0.114 -0.309 0.242 -0.109 -0.114 -0.002 -0.025 -0.023
98109 0.015 -1.309 -0.036 -0.221 -0.377 -0.030 -0.060 0.070

17 Top slab 98174 0.306 1.159 0.053 0.252 0.417 -0.212 -0.180 0.149
@ RCCV 98197 0.116 -0.499 0.542 0.094 -0.045 -0.123 0.028 0.104
98103 -0.349 -1.493 0.077 -1.238 -0.628 0.001 -0.319 0.019
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Table 3G.1-19
Results of NASTRAN Analysis, Seismic Load (Horizontal: North to South Direction),

Design Control Document/Tier 2

(Continued)
Location Element ID|Nx (MN/m)|Ny (MN/m)|Nxy (MN/m)|Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)

18 Wall 6 -4.226 -2.828 -3.149 0.950 5.629 0.027 0.006 2.014
Below RCCV 13 -0.092 2.940 -3.947 0.616 3.308 -0.083 0.135 0.998
Bottom 24 2.743 8.464 -0.014 0.216 1.126 -0.009 0.003 -0.018
19 Wall Below 806 -2.173 -2.516 -3.422 -0.138 -0.431 -0.021 0.024 0.198
Below RCCV 813 -0.413 3.201 -4.445 -0.018 -0.076 0.039 -0.051 0.288
Mid-Height 824 0.979 7.859 -0.125 0.047 0.231 0.002 -0.001 0.236
20 Wall 1606 -1.483 -1.946 -3.743 -0.333 -1.320 -0.069 -0.002 0.183
Below RCCV 1613 -0.138 3.051 -4.514 -0.243 -1.271 -0.022 0.009 0.366
Top 1624 0.985 6.565 -0.214 -0.062 -0.477 -0.009 0.004 0.204
21 Exterior Wall | 20011 -0.662 -1.083 0.877 1.978 8.162 0.050 -0.088 3.032
@ EL-11.50 20023 -0.008 -1.289 -0.936 -0.832 1.337 0.170 1.299 0.909
~-10.50m 30010 1.283 2.225 -3.374 0.481 2.677 -0.053 -0.091 -0.745
30020 0.109 2.149 -0.455 0.024 1.101 0.025 -0.285 -0.252

40001 0.366 1.950 -0.726 -0.198 0.593 -0.080 0.012 -0.170

40011 3.276 3.698 -0.076 0.140 1.121 0.012 0.005 -0.164

22 Exterior Wall | 22011 -0.441 -7.125 2.468 0.116 0.966 0.154 -0.038 0.853
@ EL4.65 22023 0.104 -4.679 -0.933 -0.214 0.171 -0.153 0.394 0.153
~6.60m 32010 -0.867 1.234 -3.866 -0.010 -0.012 0.000 -0.002 -0.103
32020 -0.041 3.265 -1.524 0.147 0.024 0.003 0.129 -0.002

42001 0.127 3.461 -1.547 0.200 -0.027 -0.023 -0.077 -0.010

42011 0.749 3.196 0.267 0.003 -0.098 0.009 0.000 0.092

23 Exterior Wall | 24211 -1.174 -5.369 0.191 -0.170 -0.660 -0.042 -0.003 0.840
@ EL22.50 24224 -0.282 -7.465 0.532 0.695 1.033 -0.289 0.178 1.126
~24.60m 34210 -1.211 0.237 -3.509 -0.031 -0.189 -0.011 0.011 -0.088
34220 -0.048 1.855 -1.261 0.007 0.010 -0.003 0.014 -0.006

44201 -0.107 2171 -1.075 0.032 0.040 -0.008 0.012 -0.013

24 Basemat 90140 0.034 1.460 -2.130 -6.707 -0.901 -0.370 -2.810 1.163
@ Wall 90182 3.163 0.701 -1.456 -1.619 -0.476 1.390 -1.659 0.675
Below RCCV | 90111 1.027 5.920 -0.258 0.380 -1.228 0.393 -2.033 -0.131
25 Slab 93140 -1.560 0.330 -0.338 -0.361 -0.226 0.156 -0.082 0.108
EL4.65m 93182 -0.546 -0.147 -0.448 -0.089 -0.343 -0.012 0.018 0.317
@ RCCV 93111 -0.088 -0.093 0.017 0.067 -0.003 0.007 -0.042 0.002
26 Slab 96144 -0.551 0.162 0.116 -0.295 -0.230 0.156 -0.061 0.070
EL17.5m 96186 -0.608 -0.144 0.033 -0.075 -0.342 -0.012 0.027 0.274
@ RCCV 96113 0.211 -1.036 0.004 0.468 -0.036 -0.012 -0.448 -0.066
27 Slab 98472 1.119 -0.227 0.006 -0.157 -0.188 0.097 -0.125 0.084
EL27.0m 98514 -0.245 -0.158 -0.052 -0.073 -0.266 0.014 0.005 0.210
@ RCCV 98424 1.140 -1.230 0.150 -1.103 -0.494 0.076 1.187 0.079
28 Pool Girder 123004 0.507 2.822 -0.383 -0.070 -0.008 0.034 -0.041 -0.012
@ Storage Pool | 123104 -0.578 1.180 -0.739 -0.090 -0.008 -0.001 -0.034 0.011
29 Pool Girder 123012 0.042 -0.086 0.277 -0.025 0.009 -0.004 0.026 0.045
@ Cavity 123112 -0.554 -0.088 0.245 -0.113 -0.026 -0.013 0.039 0.003
30 Pool Girder 123017 0.301 2.991 0.076 0.072 0.236 0.043 0.022 0.221
@ Fuel Pool 123117 -1.053 0.840 1.010 0.040 0.016 -0.022 0.023 0.011
31 MS Tunnel 150122 0.144 0.403 -0.048 -0.062 -0.103 -0.009 0.015 -0.033
Wall and Slab| 96611 0.026 -0.379 0.030 -0.117 -0.342 0.005 0.077 0.012
98614 0.080 -0.246 0.036 0.176 0.303 0.009 -0.069 -0.009
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Table 3G.1-20
Results of NASTRAN Analysis, Seismic Load (Horizontal: East to West Direction)

Design Control Document/Tier 2

Location Element ID|{Nx (MN/m)|{Ny (MN/m){Nxy (MN/m){Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m){Qx (MN/m)|Qy (MN/m)

1 RPV 5006 3.824 6.562 -1.902 -0.846 -4.326 -0.053 0.250 -1.867
Pedestal 5013 5.429 10.427 0.215 -1.323 -6.638 -0.002 0.012 -2.984
Bottom 5024 0.453 0.627 3.241 -0.093 -0.436 0.007 -0.264 -0.196
2 RPV 6006 -0.307 2.620 -3.688 0.070 0.312 -0.267 0.010 -0.094
Pedestal 6013 -0.916 4.064 0.457 0.189 0.314 -0.026 0.009 -0.303
Mid-Height 6024 -0.203 1.547 6.461 0.032 0.048 0.415 0.220 0.041

3 RPV 6606 -1.238 0.118 -2.973 0.335 1.594 0.093 -0.028 -0.657
Pedestal 6613 -1.347 0.069 0.314 0.642 2.502 0.025 -0.155 -0.972
Top 6624 -0.190 0.065 4.374 -0.010 0.231 -0.176 0.137 -0.087
4 RCCV 1806 0.729 4.585 -4.703 -0.176 -0.955 -0.027 0.011 -0.377
Wetwell 1813 1.114 5.859 0.928 -0.274 -1.581 -0.011 0.006 -0.664
Bottom 1824 0.071 0.451 7.426 -0.033 -0.119 0.094 -0.059 -0.064

5 RCCV 2606 0.042 3.102 -4.217 0.030 0.120 -0.061 -0.007 -0.089
Wetwell 2613 -0.005 4.069 0.921 0.044 0.171 -0.017 -0.010 -0.249
Mid-Height 2624 0.046 0.198 6.829 0.008 0.044 0.103 0.036 -0.013
6 RCCV 3406 -0.398 1.932 -3.913 0.030 0.165 -0.110 0.074 -0.089
Wetwell 3413 -0.289 2.645 0.971 0.054 0.321 0.036 -0.062 -0.227
Top 3424 -0.187 0.123 5.910 0.017 0.013 0.010 0.005 0.006
7 RCCV 3606 -0.452 1.766 -3.473 -0.041 -0.248 -0.085 0.065 -0.016
Drywell 3613 -0.265 2.846 1.125 -0.134 -0.780 -0.006 -0.052 -0.296
Bottom 3624 -0.126 0.166 5.784 -0.041 -0.106 0.041 0.024 -0.050
8 RCCV 4006 -0.910 0.987 -3.270 0.020 0.052 -0.092 -0.017 -0.156
Drywell 4013 -1.066 1.762 0.993 0.076 0.313 0.008 -0.022 -0.324
Mid-Height 4976 0.115 0.026 5.969 0.045 0.045 0.059 0.041 -0.021

9 RCCV 4406 -1.432 0.273 -2.870 0.144 0.700 -0.008 0.016 -0.292
Drywell 4413 -1.216 0.860 0.828 0.183 1.145 0.044 0.052 -0.240
Top 4424 0.212 -0.022 6.191 0.053 0.031 0.004 0.056 0.017
10 Basemat 80003 0.003 0.113 0.970 0.137 0.241 -0.184 0.020 0.540
@ Center 80007 0.363 -0.256 0.505 0.315 0.349 -0.067 -0.002 0.512
80012 -0.098 0.116 0.355 0.055 0.059 0.106 -0.005 0.558

11 Basemat 80206 1.123 -0.469 2.151 2.151 2.565 -1.023 -0.541 1.016
Inside 80213 1.929 -0.848 0.482 2.692 4.698 0.061 0.096 1.708
RPV Pedestal 80224 0.076 0.039 -1.798 0.300 0.206 0.366 0.075 0.061
12 S/P Slab 83306 -0.804 -0.320 1.004 1.133 0.470 -0.277 0.459 0.135
@ RPV 83313 -1.336 -0.260 0.171 1.627 0.736 0.021 0.659 -0.015
83324 -0.175 -0.020 -1.709 0.074 0.043 0.410 0.039 -0.175

13 S/P Slab 83406 -0.707 0.030 0.424 -0.259 0.175 -0.189 0.290 0.000
@ Center 83413 -1.249 -0.033 0.148 -0.337 0.283 0.028 0.418 0.001
83424 -0.106 -0.009 -0.929 -0.033 0.010 0.268 0.026 0.015

14 S/P Slab 83506 -0.506 -0.030 0.101 -1.095 -0.198 -0.003 0.234 -0.050
@ RCCV 83513 -1.070 -0.066 0.138 -1.520 -0.265 0.009 0.331 0.005
83524 -0.061 -0.032 -0.577 -0.110 -0.025 -0.026 0.023 0.083

15 Top slab 98120 -1.292 -1.085 -0.943 -0.055 -0.435 -0.121 -0.057 -0.066
@ Drywell Head| 98135 0.125 0.340 -0.586 -0.132 -0.167 0.070 0.008 -0.065
Opening 98104 0.417 0.603 -0.632 -0.056 -0.513 0.012 0.016 -0.418
16 Top slab 98149 -1.003 -0.296 -0.570 0.004 -0.119 -0.001 0.055 -0.012
@ Center 98170 -1.062 0.055 -0.748 -0.033 0.008 -0.035 0.007 -0.003
98109 0.121 -0.022 -0.733 -0.018 -0.235 -0.142 0.014 -0.139

17 Top slab 98174 -1.274 -0.317 -0.731 -0.157 -0.150 0.128 0.060 -0.052
@ RCCV 98197 -1.529 -0.094 -0.596 -0.157 -0.512 -0.060 -0.039 -0.104
98103 -0.222 0.168 -1.093 -0.035 -0.048 -0.197 0.040 -0.043
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Table 3G.1-20

Design Control Document/Tier 2

Results of NASTRAN Analysis, Seismic Load (Horizontal: East to West Direction),

(Continued)
Location Element ID|Nx (MN/m)|Ny (MN/m)|Nxy (MN/m)|Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)

18 Wall 6 4.080 9.611 -4.318 -0.696 -3.389 -0.046 0.140 -1.392
Below RCCV 13 4.939 9.278 0.447 -0.384 -2.349 -0.019 0.036 -1.176
Bottom 24 0.630 0.657 6.609 0.010 -0.204 0.106 -0.160 -0.129
19 Wall Below 806 0.690 7.399 -5.103 -0.009 0.249 -0.132 -0.022 0.020
Below RCCV 813 1.979 8.078 0.751 0.012 0.364 -0.002 -0.016 -0.087
Mid-Height 824 0.194 0.650 7.276 0.037 0.064 0.059 0.069 0.036
20 Wall 1606 0.628 5.038 -5.272 0.082 0.563 -0.019 -0.005 -0.110
Below RCCV 1613 1.016 6.058 0.909 0.148 0.962 -0.001 0.010 -0.200
Top 1624 0.076 0.521 7.447 -0.016 -0.009 0.052 -0.049 0.027
21 Exterior Wall | 20011 -0.657 -0.961 -9.354 -0.082 0.416 0.025 0.100 0.091
@ EL-11.50 20023 0.059 4.728 -0.475 0.320 0.224 -0.093 -0.079 0.031
~-10.50m 30010 3.694 3.409 0.982 -0.320 -1.172 -0.031 -0.026 0.395
30020 0.512 2.678 1.213 -0.065 0.349 0.031 0.086 -0.091

40001 0.005 3.037 0.977 0.369 1.132 0.016 0.362 -0.176

40011 -0.252 -0.361 4.538 0.015 -0.047 0.085 0.124 -0.029

22 Exterior Wall | 22011 0.466 3.318 -6.436 0.034 -0.023 -0.021 0.029 -0.002
@ EL4.65 22023 0.069 4.568 -3.234 0.055 -0.073 0.086 -0.202 -0.079
~6.60m 32010 0.643 3.408 0.932 -0.019 -0.097 -0.012 -0.001 0.219
32020 0.047 2.920 2.784 0.125 -0.060 0.015 0.091 0.016

42001 -0.017 2.714 2.956 0.166 0.064 -0.012 -0.063 -0.031

42011 0.214 -0.581 5.945 0.045 0.003 0.018 0.040 -0.015

23 Exterior Wall | 24211 -0.114 0.162 -5.3%4 -0.003 0.026 0.015 0.004 0.008
@ EL22.50 24224 0.259 3.913 -3.713 -0.231 -0.100 -0.022 0.227 -0.045
~24.60m 34210 -0.199 1.096 0.772 0.064 0.354 -0.010 -0.002 0.139
34220 -0.162 0.839 2.354 0.119 0.142 0.026 0.026 -0.022

44201 0.145 0.808 2.848 0.066 0.009 0.059 -0.076 0.024

24 Basemat 90140 0.415 4.638 2.888 0.033 3.216 -2.595 2.865 -5.032
@ Wall 90182 6.054 0.571 0.309 0.153 -0.445 -0.242 -0.046 -3.502
Below RCCV | 90111 -0.250 0.765 -0.889 -0.470 0.409 1.439 -0.060 -2.916
25 Slab 93140 0.376 -0.215 -0.049 0.156 0.126 -0.093 0.047 -0.033
EL4.65m 93182 0.013 -0.083 -0.165 0.085 0.479 0.017 -0.023 -0.425
@ RCCV 93111 0.148 0.059 -0.226 0.001 -0.009 -0.026 0.012 0.006
26 Slab 96144 -0.105 -0.246 -0.165 0.139 0.119 -0.090 0.046 -0.017
EL17.5m 96186 -0.330 0.169 -0.231 0.108 0.616 0.023 -0.031 -0.490
@ RCCV 96113 0.093 -0.157 0.672 0.081 0.033 -0.003 -0.018 0.044
27 Slab 98472 0.368 -1.005 -0.324 0.038 0.037 -0.017 0.011 -0.012
EL27.0m 98514 -0.432 0.208 -0.345 0.063 0.441 -0.003 -0.008 -0.368
@ RCCV 98424 0.352 -0.350 -5.666 0.038 0.037 -0.205 0.024 0.046
28 Pool Girder 123004 -0.043 -0.854 -0.200 0.285 0.713 -0.142 0.099 0.614
@ Storage Pool | 123104 0.031 -0.354 0.429 0.149 -0.068 -0.025 0.014 0.077
29 Pool Girder 123012 -0.584 -0.011 0.262 0.082 0.217 -0.021 0.002 0.186
@ Cavity 123112 -0.677 -0.004 0.368 0.091 -0.015 -0.016 -0.088 -0.009
30 Pool Girder 123017 -0.134 -0.858 0.754 0.327 0.638 0.095 -0.251 0.577
@ Fuel Pool 123117 -0.187 -0.380 -0.012 0.094 -0.070 0.027 0.019 0.053
31 MS Tunnel 150122 0.113 0.172 -0.176 0.072 -0.158 -0.012 0.018 0.202
Wall and Slab| 96611 0.019 -0.093 -0.266 -0.036 -0.076 0.083 -0.011 -0.060
98614 -0.025 -0.005 0.172 -0.022 0.063 0.203 -0.041 0.048
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ESBWR Design Control Document/Tier 2
Table 3G.1-21
Results of NASTRAN Analysis, Seismic Load (Vertical: Upward Direction)
Location Element ID|{Nx (MN/m)|{Ny (MN/m){Nxy (MN/m){Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m){Qx (MN/m)|Qy (MN/m)
1 RPV 5006 -1.459 1.504 -0.109 0.369 2.146 -0.005 0.011 0.951
Pedestal 5013 -1.245 1.957 -0.167 0.325 1.935 -0.001 0.012 0.845
Bottom 5024 -0.986 2.190 -0.014 0.309 1.777 -0.007 -0.003 0.773
2 RPV 6006 0.062 1.529 -0.161 -0.022 -0.079 -0.020 -0.017 -0.006
Pedestal 6013 0.066 1.672 -0.252 0.007 -0.047 -0.008 0.010 -0.040
Mid-Height 6024 -0.043 1.267 0.131 -0.001 0.014 -0.008 -0.011 -0.062
3 RPV 6606 0.166 1.067 -0.306 -0.247 -1.746 -0.099 -0.047 0.631
Pedestal 6613 0.176 1.114 -0.128 -0.210 -1.696 0.113 0.019 0.609
Top 6624 0.091 1.069 -0.073 -0.227 -1.697 -0.114 -0.019 0.598
4 RCCV 1806 0.276 3.169 -0.099 0.073 0.469 -0.006 0.001 0.100
Wetwell 1813 0.403 3.198 -0.126 0.071 0.390 -0.005 0.001 0.066
Bottom 1824 0.327 3.634 0.042 0.074 0.449 0.000 0.002 0.092
5 RCCV 2606 0.129 2.896 -0.130 -0.004 0.020 -0.007 0.001 0.061
Wetwell 2613 0.199 2.967 -0.138 0.020 0.040 -0.003 0.000 0.040
Mid-Height 2624 0.193 3.390 0.018 -0.013 -0.002 0.000 0.002 0.080
6 RCCV 3406 0.195 2.546 -0.179 -0.076 -0.463 0.034 -0.071 0.157
Wetwell 3413 0.063 2.823 -0.097 -0.025 -0.210 0.004 0.016 0.076
Top 3424 0.120 3.010 -0.010 -0.059 -0.305 0.045 -0.058 0.079
7 RCCV 3606 0.062 2.442 -0.034 0.009 -0.005 0.039 -0.062 -0.045
Drywell 3613 -0.070 2.782 -0.112 0.007 0.010 -0.009 0.017 -0.131
Bottom 3624 0.078 3.186 -0.058 -0.032 -0.159 0.047 -0.033 -0.095
8 RCCV 4006 -0.449 2.407 0.073 0.095 0.356 0.041 0.003 -0.161
Drywell 4013 -0.429 2.930 -0.188 0.043 0.368 0.001 0.006 -0.071
Mid-Height 4976 -0.086 2.647 -0.162 0.018 0.189 0.003 0.005 -0.084
9 RCCV 4406 -0.124 2.743 0.734 0.154 1.012 0.008 -0.003 -0.180
Drywell 4413 0.349 3.050 -0.086 0.139 0.731 -0.005 0.010 -0.144
Top 4424 -0.042 2.067 -0.135 0.054 0.448 -0.003 0.000 -0.085
10 Basemat 80003 1.176 1.338 -0.029 -3.648 -3.734 0.003 -0.174 0.134
@ Center 80007 1.185 1.348 -0.024 -3.657 -3.736 0.001 0.023 0.216
80012 1.185 1.364 -0.024 -3.656 -3.737 0.002 0.208 0.029
11 Basemat 80206 1.149 1.282 -0.043 -1.685 -1.928 -0.649 -0.747 0.658
Inside 80213 1.179 1.367 -0.064 -2.356 -1.102 0.052 0.028 1.027
RPV Pedestal 80224 1.233 1.441 -0.024 -1.139 -2.368 0.090 0.999 0.079
12 S/P Slab 83306 -0.124 -0.267 0.146 -1.455 -0.965 0.018 -0.734 0.021
@ RPV 83313 -0.247 -0.187 0.074 -1.467 -0.967 -0.012 -0.738 -0.021
83324 -0.232 -0.288 -0.002 -1.473 -0.971 0.018 -0.742 0.020
13 S/P Slab 83406 -0.143 -0.260 0.105 0.552 -0.468 0.003 -0.366 0.000
@ Center 83413 -0.294 -0.142 0.032 0.545 -0.458 0.002 -0.369 -0.002
83424 -0.256 -0.261 -0.004 0.553 -0.457 0.001 -0.373 0.001
14 S/P Slab 83506 -0.144 -0.236 0.096 1.146 -0.010 0.006 -0.102 -0.002
@ RCCV 83513 -0.304 -0.128 0.012 1.156 0.003 0.003 -0.108 -0.003
83524 -0.248 -0.264 -0.007 1.178 0.007 0.001 -0.111 0.001
15 Top slab 98120 -0.808 -0.210 -0.293 0.379 0.220 0.278 -0.038 -0.236
@ Drywell Head| 98135 -2.236 -0.182 0.197 0.527 -0.240 -0.066 0.082 -0.299
Opening 98104 -0.066 -0.456 0.069 0.172 1.050 -0.219 0.002 -0.239
16 Top slab 98149 -1.174 0.156 -0.372 0.527 0.371 -0.031 0.043 0.191
@ Center 98170 -1.023 0.029 -0.024 0.653 0.874 -0.004 0.011 0.023
98109 -0.194 -0.382 0.000 0.646 0.724 -0.119 -0.054 -0.048
17 Top slab 98174 -0.519 0.046 -0.052 0.277 0.532 0.234 0.161 -0.084
@ RCCV 98197 -0.155 -0.016 0.113 0.343 -0.833 -0.060 -0.048 -0.581
98103 0.009 -0.287 -0.065 -1.481 -0.221 -0.171 -0.781 -0.095
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Table 3G.1-21
Results of NASTRAN Analysis, Seismic Load (Vertical: Upward Direction) (Continued)

Design Control Document/Tier 2

Location Element ID|[Nx (MN/m)|{Ny (MN/m){Nxy (MN/m){Mx (MNm/m)|My (MNm/m)|Mxy (MNm/m)|Qx (MN/m)|Qy (MN/m)

18 Wall 6 -0.321 4.250 -0.279 0.231 1.518 -0.009 0.024 0.450
Below RCCV 13 -0.421 3.452 -0.258 0.399 2.157 -0.007 0.010 0.633
Bottom 24 -0.417 3.860 0.100 0.425 2.253 -0.005 0.002 0.637
19 Wall Below 806 -0.054 3.702 -0.048 -0.019 -0.024 0.019 -0.004 0.065
Below RCCV 813 0.021 3.433 -0.210 0.018 0.014 0.021 -0.002 0.157
Mid-Height 824 -0.053 3.860 0.103 0.036 0.019 0.007 -0.003 0.199
20 Wall 1606 0.407 3.300 -0.034 -0.123 -0.670 -0.005 0.004 0.219
Below RCCV 1613 0.540 3.308 -0.149 -0.128 -0.778 -0.005 0.002 0.270
Top 1624 0.471 3.747 0.069 -0.133 -0.780 0.001 0.004 0.262
21 Exterior Wall | 20011 0.399 2.223 0.230 0.022 -0.013 -0.003 -0.031 -0.030
@ EL-11.50 20023 0.013 0.711 0.290 -0.077 0.136 0.003 0.048 0.091
~-10.50m 30010 0.086 1.161 -0.023 0.250 1.318 -0.013 -0.005 -0.300
30020 0.037 0.598 0.129 -0.136 0.364 0.042 -0.080 -0.124

40001 0.033 0.628 -0.099 -0.139 0.376 -0.039 0.082 -0.123

40011 0.128 1.494 -0.001 0.288 1.476 0.009 0.002 -0.326

22 Exterior Wall 22011 -0.121 1.929 -0.415 0.007 -0.026 -0.001 0.012 -0.024
@ EL4.65 22023 -0.017 0.997 0.206 0.074 0.002 0.011 -0.052 -0.011
~6.60m 32010 0.012 1.087 -0.027 -0.001 -0.028 -0.002 0.000 0.013
32020 0.032 1.252 0.072 0.042 0.001 0.007 0.038 0.006

42001 0.039 1.311 0.061 0.053 0.002 -0.001 -0.027 0.002

42011 0.214 1.479 0.058 -0.001 -0.021 0.002 -0.002 0.005

23 Exterior Wall 24211 0.087 0.973 -0.055 0.074 0.507 -0.011 0.000 0.135
@ EL22.50 24224 0.039 0.762 -0.252 -0.010 0.046 0.050 0.040 0.028
~24.60m 34210 0.013 0.514 -0.045 -0.006 -0.005 0.001 -0.003 -0.011
34220 -0.042 0.660 0.115 -0.034 0.017 0.007 -0.029 -0.002

44201 -0.013 0.763 0.232 -0.031 0.008 -0.010 0.033 0.001

24 Basemat 90140 -0.060 0.480 0.263 1.419 0.971 -2.078 0.964 -1.107
@ Wall 90182 0.369 0.221 0.046 -0.592 1.442 0.238 -0.137 -0.399
Below RCCV 90111 0.246 0.490 -0.027 1.301 -0.708 0.327 -0.439 -0.071
25 Slab 93140 -0.001 -0.080 -0.032 -0.041 -0.051 0.031 -0.067 0.055
EL4.65m 93182 -0.073 -0.068 -0.025 -0.020 -0.060 -0.004 0.005 0.099
@ RCCV 93111 -0.045 -0.094 0.017 -0.092 -0.023 -0.003 0.105 0.002
26 Slab 96144 0.200 -0.155 -0.096 -0.036 -0.037 0.029 -0.072 0.054
EL17.5m 96186 -0.178 0.088 0.017 0.003 0.021 -0.001 0.006 0.023
@ RCCV 96113 0.138 -0.325 0.062 0.169 -0.011 -0.009 -0.171 -0.016
27 Slab 98472 -0.147 0.039 -0.075 -0.116 -0.166 0.128 -0.206 0.148
EL27.0m 98514 0.011 -0.065 -0.042 -0.018 -0.046 -0.008 -0.004 0.058
@ RCCV 98424 -0.031 -0.369 0.013 -1.555 -0.380 -0.015 0.872 0.069
28 Pool Girder 123004 0.536 3.574 1.280 -0.034 0.052 -0.025 0.001 0.018
@ Storage Pool | 123104 -0.664 1.245 0.734 -0.024 -0.002 -0.018 -0.017 0.015
29 Pool Girder 123012 -0.913 -0.581 -0.368 0.034 0.265 -0.003 0.016 0.151
@ Cavity 123112 0.119 -0.337 -0.426 0.010 0.031 -0.027 -0.013 0.012
30 Pool Girder 123017 0.443 3.312 -1.363 -0.060 0.040 0.080 0.011 0.084
@ Fuel Pool 123117 -0.434 0.996 -0.736 -0.052 -0.054 0.013 0.005 -0.002
31 MS Tunnel 150122 0.174 0.081 -0.517 0.007 -0.016 -0.011 0.016 0.034
Wall and Slab| 96611 0.036 -0.192 0.026 0.028 0.132 0.058 0.115 -0.007
98614 -0.008 0.058 -0.023 0.013 0.311 0.032 0.089 -0.010
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Table 3G.1-22
Combined Forces and Moments: RCCYV, Selected Load Combination CV-1

Location Element Nx Ny Nxy Mx My Mxy Qx Qy

ID (MN/m) | (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)

1 RPV 5006 |OTHR| -1.727 -6.401 -0.058 0.275 1.551 0.035 -0.001 0.986
Pedestal TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Bottom 5013 |[OTHR| -2.322 -6.785 0.057 0.163 1.662 -0.003 -0.007 1.141
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5024 |OTHR| -2.066 -6.398 0.055 0.394 1.508 -0.008 0.011 0.957

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2 RPV 6006 |OTHR| 1.042 -6.118 0.013 -0.049 -0.183 0.017 0.069 -0.354
Pedestal TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mid-Height 6013 |OTHR| 0.749 -6.140 0.197 -0.208 -0.225 0.003 -0.002 -0.347
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

6024 |OTHR| 1.103 -4.503 -0.422 0.311 0.115 0.014 -0.013 -0.289

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3 RPV 6606 |OTHR| 0.537 -5.344 0.648 0.562 3.555 -0.005 0.263 -1.124
Pedestal TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Top 6613 |OTHR| 0.219 -5.533 0.019 0.423 3.594 -0.061 -0.118 -1.182
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

6624 |OTHR| 0.839 -5.202 0.214 0.574 3.301 0.099 0.093 -0.952

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4 RCCV 1806 |OTHR| 0.376 -1.977 -0.056 0.321 1.958 0.019 0.008 0.712
Wetwell TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Bottom 1813 |OTHR| 0.091 -2.467 0.175 0.326 2.120 0.000 -0.005 0.840
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

1824 |OTHR| 0.586 -2.541 -0.008 0.318 1.823 0.007 -0.005 0.743

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

5 RCCV 2606 |OTHR| 2.671 -1.526 -0.123 -0.160 -0.650 0.001 0.006 -0.068
Wetwell TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mid-Height 2613 |OTHR| 2.262 -2.175 0.186 -0.201 -0.685 0.001 -0.004 -0.005
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2624 |OTHR| 2.588 -2.151 -0.029 -0.101 -0.679 -0.005 0.002 -0.130

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

6 RCCV 3406 |OTHR| 2.479 -0.900 0.042 -0.024 0.015 0.020 0.015 -0.073
Wetwell TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Top 3413 |OTHR| 2.098 -1.977 0.166 -0.100 -0.158 -0.079 0.034 -0.017
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3424 |OTHR| 1.934 -1.509 0.034 0.093 0.438 0.009 0.021 -0.162

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

7 RCCV 3606 |OTHR| 2.464 -0.495 -0.076 -0.032 0.012 0.048 0.026 0.488
Drywell TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Bottom 3613 |OTHR| 2.145 -1.537 0.273 -0.029 0.252 -0.050 0.000 0.686
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

3624 |OTHR| 1.927 -1.314 0.050 0.126 0.621 0.007 0.024 0.627

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

8 RCCV 4006 |OTHR| 1.797 -0.169 -0.028 -0.107 -0.416 0.010 0.026 -0.244
Drywell TEMP| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Mid-Height 4013 |OTHR| 1.725 -1.830 0.414 -0.148 -0.514 0.004 -0.011 -0.266
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4976 |OTHR| 1.561 -0.735 0.079 -0.013 -0.177 0.006 -0.009 -0.323

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

9 RCCV 4406 |OTHR| 0.600 0.050 -0.062 0.320 1.699 -0.026 -0.037 -0.632
Drywell TEMP| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Top 4413 |OTHR| -0.150 -2.122 0.294 0.254 2.000 0.041 0.006 -0.780
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4424 |OTHR| 1.057 -0.281 0.049 0.350 1.987 0.022 0.001 -0.669

TEMP| 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

OTHR:Loads other than thermal loads
TEMP: Thermal loads
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Table 3G.1-22
Combined Forces and Moments: RCCV, Selected Load Combination CV-1 (Continued)

Location Element Nx Ny Nxy Mx My Mxy Qx Qy

ID (MN/m) | (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)

10 Basemat 80003 |OTHR| -2.942 -1.742 0.128 1.035 1.317 -0.019 0.176 -0.095
@ Center TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
80007 |OTHR| -2.979 -1.751 0.113 1.083 1.332 -0.007 0.021 -0.161

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

80012 |OTHR| -3.025 -1.740 0.113 1.096 1.348 -0.013 -0.128 -0.014

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

11 Basemat 80206 |OTHR| -2.658 -1.873 0.186 -0.915 -0.674 0.704 0.992 -1.016
Inside TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
RPV Pedestal| 80213 |OTHR| -2.772 -1.755 0.088 -0.043 -1.330 -0.070 -0.054 -1.384
TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

80224 |OTHR| -3.233 -2.037 0.057 -1.239 -0.088 -0.116 -1.256 -0.120

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

12 S/P Slab 83306 |OTHR| -0.016 1.200 -0.428 0.057 0.890 -0.052 2.089 -0.033
@ RPV TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
83313 |OTHR| 0.148 0.948 -0.076 0.127 0.914 0.019 2.107 0.049

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

83324 |OTHR| 0.177 1.482 0.033 0.072 0.887 -0.024 2.071 -0.049

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

13 S/P Slab 83406 |OTHR| 0.297 0.897 -0.292 -2.978 -0.510 -0.031 -0.034 0.002
@ Center TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
83413 |[OTHR| 0.580 0.677 -0.037 -2.948 -0.511 -0.009 -0.023 0.003

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

83424 |OTHR| 0.397 1.156 0.029 -2.923 -0.498 0.004 -0.042 0.000

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

14 S/P Slab 83506 |OTHR| 0.446 0.768 -0.202 0.896 -0.166 -0.025 -1.667 0.000
@ RCCV TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
83513 |OTHR| 0.760 0.603 -0.030 0.881 -0.171 -0.006 -1.656 0.002

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

83524 |OTHR| 0.457 1.054 0.035 0.965 -0.129 -0.001 -1.675 0.001

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

15 Top slab 98120 |OTHR| 0.289 0.934 0.507 0.182 0.098 0.082 -0.038 -0.136
@ Drywell TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Head 98135 |OTHR| -0.376 0.222 -0.244 0.270 -0.292 0.091 0.140 -0.226
Opening TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
98104 |OTHR| 0.355 1.944 -0.425 0.191 1.348 -0.108 0.152 -0.343

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

16 Top slab 98149 |OTHR| -0.016 1.283 -0.200 0.274 0.041 -0.105 0.118 0.334
@ Center TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
98170 |OTHR| 0.182 0.921 -0.259 0.464 0.782 -0.039 -0.057 -0.116

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

98109 |[OTHR| 0.646 1.371 -0.090 1.101 1.409 -0.049 0.053 -0.212

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

17 Top slab 98174 |OTHR| 0.444 1.149 0.002 -0.116 -0.028 0.344 0.276 -0.270
@ RCCV TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
98197 |OTHR| 0.282 1.209 -0.228 -0.210 -1.380 -0.091 -0.076 -1.076

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

98103 |OTHR| 0.929 1.495 -0.078 -0.537 0.462 -0.264 -0.766 -0.207

TEMP | 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Table 3G.1-23
Combined Forces and Moments: RCCYV, Selected Load Combination CV-7a

Location Element Nx Ny Nxy Mx My Mxy Qx Qy

ID (MN/m) | (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)

1 RPV 5006 |OTHR| -4.644 | -13.519 0.055 0.866 5.159 0.055 -0.018 2.677
Pedestal TEMP | -4.914 1.511 -0.308 -6.365 -4.559 -0.052 0.107 1.915
Bottom 5013 |OTHR| -5.508 | -13.646 1.078 0.797 5.431 0.006 -0.034 2.978
TEMP | -4.492 1.682 -0.086 -6.538 -4.972 -0.006 0.026 1.799

5024 |OTHR| -5.325 | -11.447 0.743 0.997 4.947 -0.016 0.019 2.697

TEMP | -4.788 1.835 -0.003 -6.598 -4.346 -0.034 -0.030 1.882

2 RPV 6006 |OTHR| 1.057 -14.746 0.283 -0.129 -0.301 0.048 0.125 -0.487
Pedestal TEMP | 0.032 1.753 0.169 -6.298 -4.819 0.250 0.076 -1.338
Mid-Height 6013 |[OTHR| 0.521 -13.532 1.230 -0.331 -0.501 0.002 -0.019 -0.465
TEMP | -0.090 1.491 -0.205 -6.540 -4.716 -0.049 -0.028 -1.484

6024 |OTHR| 0.643 -7.415 -0.030 0.246 -0.397 -0.005 0.020 -0.290

TEMP | -0.282 2.013 0.068 -7.565 -2.982 -0.333 0.009 -1.347

3 RPV 6606 |OTHR| 1.004 -13.022 1.940 0.743 6.083 0.207 0.083 -2.376
Pedestal TEMP | 13.800 1.993 0.458 -6.972 -5.243 0.061 -1.094 0.930
Top 6613 |OTHR| 0.429 -12.3%4 0.600 0.641 6.784 -0.027 0.366 -2.409
TEMP | 14.040 1.756 -0.439 -6.980 -5.204 0.051 1.161 0.871

6624 |OTHR| 0.527 -9.224 0.930 1.564 8.165 0.063 1.046 -2.265

TEMP | 14.663 2.298 0.204 -6.952 -5.291 0.078 -1.430 1.061

4 RCCV 1806 |OTHR| 2.031 -0.569 -0.124 0.954 5.932 0.015 0.013 2.319
Wetwell TEMP | 1.751 -0.007 -0.297 -4.421 -7.805 0.062 0.058 -1.566
Bottom 1813 |OTHR| 1.512 -1.230 0.373 1.002 6.222 0.010 -0.016 2.564
TEMP| 1.093 -2.329 -0.367 -4.202 -7.396 -0.025 -0.007 -1.331

1824 |OTHR| 1.342 -1.731 0.026 1.068 6.299 0.023 -0.019 2.639

TEMP | 1.981 -2.824 0.082 -4.322 -7.438 0.022 -0.082 -1.354

5 RCCV 2606 |OTHR| 4.286 -0.391 -0.287 -0.244 -0.896 -0.015 0.010 -0.343
Wetwell TEMP| 1.184 -0.011 -0.269 -3.358 -1.133 0.021 0.034 0.033
Mid-Height 2613 |OTHR| 3.744 -1.115 0.371 -0.279 -0.981 0.017 -0.006 -0.210
TEMP| -0.038 -2.791 -0.063 -3.081 -1.119 0.008 -0.077 0.390

2624 |OTHR| 4.162 -1.263 0.052 -0.203 -1.088 -0.002 0.009 -0.344

TEMP | 1.079 -3.158 -0.043 -3.384 -1.119 -0.022 0.071 0.377

6 RCCV 3406 |OTHR| 2.930 0.064 -0.093 -0.055 -0.101 0.081 -0.071 0.095
Wetwell TEMP | 11.624 0.596 0.226 -4.154 -8.398 -0.221 0.439 3.322
Top 3413 |OTHR| 2.419 -1.009 0.237 -0.097 -0.186 -0.116 0.080 0.132
TEMP | 7.954 -3.660 -0.047 -4.357 -9.124 -0.396 0.519 3.323

3424 |OTHR| 2.524 -0.633 0.084 0.051 0.054 0.049 -0.025 0.061

TEMP | 11.052 -4.630 0.371 -3.786 -5.604 -0.046 -0.058 2.298

7 RCCV 3606 |OTHR| 2.808 0.553 -0.221 0.025 0.372 0.106 -0.029 0.585
Drywell TEMP | 8.432 0.427 0.558 -5.339 -8.935 0.587 0.513 -1.847
Bottom 3613 |OTHR| 2.328 -0.650 0.245 0.077 0.812 -0.089 0.026 0.859
TEMP | 4.514 -4.417 0.816 -4.914 -6.085 -0.394 0.296 -0.734

3624 |[OTHR| 2.331 -0.626 0.115 0.259 1.214 0.060 0.005 0.804

TEMP | -3.703 -6.328 0.263 -1.033 -3.093 0.041 -0.049 0.123

8 RCCV 4006 |OTHR| 1.952 0.830 -0.142 -0.086 -0.272 0.018 0.039 -0.224
Drywell TEMP | 5.852 0.754 -0.011 -5.144 -5.509 0.007 -0.183 -0.528
Mid-Height 4013 |OTHR| 1.881 -0.739 0.380 -0.134 -0.437 0.006 -0.009 -0.177
TEMP | 4.218 -5.936 0.807 -4.699 -4.400 0.008 -0.150 -0.234

4976 |OTHR| 1.786 -0.082 0.086 0.021 -0.162 0.014 -0.014 -0.236

TEMP | -3.420 -5.654 0.772 -0.840 -1.477 -0.001 0.007 -0.863

9 RCCV 4406 |OTHR| 0.752 1.281 0.157 0.294 1.729 -0.015 -0.015 -0.555
Drywell TEMP | 3417 -0.742 -1.786 -4.287 -4.604 0.344 -0.208 -0.354
Top 4413 |OTHR| 0.391 -0.865 0.386 0.227 1.835 0.053 0.017 -0.701
TEMP | 0.498 -6.550 -0.446 -4.823 -4.853 0.289 -0.224 0.725

4424 |OTHR| 1.218 0.280 0.064 0.330 1.809 0.025 0.004 -0.594

TEMP | -7.055 -4.082 0.940 -0.023 2.580 -0.017 -0.012 -1.978
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Table 3G.1-23
Combined Forces and Moments: RCCV, Selected Load Combination CV-7a (Continued)

Location Element Nx Ny Nxy Mx My Mxy Qx Qy

ID (MN/m) | (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)

10 Basemat 80003 |[OTHR| -0.773 0.281 0.108 -1.804 -1.242 0.027 0.518 -0.397
@ Center TEMP | -3.832 -4.439 0.007 -4.240 -4.238 -0.016 0.032 -0.015
80007 |OTHR| -0.806 0.221 0.061 -1.623 -1.205 0.054 0.227 -0.530

TEMP | -3.849 -4.408 0.035 -4.214 -4.235 -0.013 0.025 -0.019

80012 |OTHR| -0.905 0.143 0.083 -1.419 -1.004 -0.052 -0.087 -0.244

TEMP | -3.854 -4.352 0.023 -4.203 -4.237 -0.013 0.012 -0.004

11 Basemat 80206 |[OTHR| -0.178 0.420 0.284 -6.537 -5.863 1.949 2.035 -2.023
Inside TEMP | -3.802 -4.758 0.110 -4.600 -4.678 0.084 0.016 -0.101
RPV Pedestal| 80213 |OTHR| -0.406 0.319 0.136 -4.092 -7.447 0.618 0.611 -2.696
TEMP | -3.949 -4.381 0.094 -4.421 -4.763 -0.049 0.006 -0.146

80224 |OTHR| -1.192 -0.577 -0.012 -4.808 -3.505 -0.805 -1.804 -0.791

TEMP | -3.875 -4.291 0.046 -4.364 -4.386 -0.020 -0.043 0.010

12 S/P Slab 83306 |OTHR| -0.141 2.867 -0.564 -1.806 1.160 -0.137 5.281 -0.079
@ RPV TEMP | -8.430 8.012 0.027 -4.417 -2.896 0.015 -0.248 0.001
83313 |OTHR| 0.530 2.519 -0.868 -1.716 1.267 -0.150 5.316 0.073

TEMP | -8.845 8.448 -0.275 -4.426 -2.958 -0.032 -0.239 -0.022

83324 |OTHR| 2.400 2.791 -0.695 -1.441 1.649 -0.199 5.500 -0.096

TEMP | -8.617 8.870 0.723 -4.216 -2.783 0.001 -0.123 0.042

13 S/P Slab 83406 |OTHR| 0.512 2.595 -0.494 -8.310 -2.323 -0.048 -0.584 -0.001
@ Center TEMP | -4.716 3.300 -0.435 -3.598 -3.189 -0.006 -0.274 0.009
83413 |OTHR| 1.326 2.246 -0.358 -8.313 -2.272 -0.109 -0.555 0.004

TEMP | -5.529 3.887 0.330 -3.708 -3.266 -0.014 -0.232 -0.007

83424 |OTHR| 2.466 2.307 -0.300 -8.353 -2.065 -0.091 -0.493 0.004

TEMP | -5.039 4.216 0.041 -3.677 -3.155 -0.002 -0.184 0.007

14 S/P Slab 83506 |OTHR| 1.040 2.443 -0.329 4.067 -0.651 -0.038 -5.138 -0.006
@ RcCCV TEMP | -2.707 1.467 -0.274 -2.852 -3.128 -0.032 -0.252 0.010
83513 |OTHR| 1.721 2.169 -0.246 3.982 -0.624 -0.044 -5.120 -0.007

TEMP | -3.724 1.594 0.393 -3.192 -3.182 -0.007 -0.152 0.000

83524 |OTHR| 2.395 2.144 -0.248 3.825 -0.543 -0.033 -5.076 -0.007

TEMP | -3.075 2.237 -0.023 -3.204 -3.140 0.013 -0.148 -0.004

15 Top slab 98120 |OTHR| 0.486 1.002 0.633 0.180 0.107 0.087 -0.035 -0.141
@ Drywell TEMP | -7.704 -4.732 -1.166 0.747 0.629 2.583 -0.150 0.074
Head 98135 |OTHR| -0.280 0.222 -0.209 0.278 -0.345 0.107 0.166 -0.268
Opening TEMP| -10.062 | -5.610 0.556 3.094 -2.008 -1.221 0.306 -0.222
98104 |OTHR| 0.348 1.803 -0.413 0.201 1.422 -0.112 0.163 -0.402

TEMP | -5.268 -2.661 0.786 -1.577 3.078 -1.390 0.146 -0.201

16 Top slab 98149 |OTHR| 0.254 1.491 -0.297 0.327 0.180 -0.114 0.114 0.297
@ Center TEMP | -6.420 -3.274 -0.448 1.814 2.130 0.346 0.136 0.106
98170 |OTHR| 0.374 1.219 -0.207 0.546 0.948 -0.015 -0.019 -0.052

TEMP | -6.246 -3.905 -0.324 2174 3.114 -0.038 0.113 0.455

98109 |OTHR| 0.643 1.367 -0.077 1.239 1.482 -0.069 0.054 -0.223

TEMP | -6.252 -2.427 0.725 1.007 2.226 0.038 0.380 -0.086

17 Top slab 98174 |OTHR| 0.854 1.359 -0.046 -0.023 0.173 0.346 0.250 -0.221
@ RcCCV TEMP | -5.257 -4.725 1.957 2.429 2.294 0.439 -0.175 -0.031
98197 |OTHR| 0.732 1.442 -0.094 -0.151 -1.669 -0.070 -0.078 -1.093

TEMP | -7.993 -3.381 -0.911 1.891 2.951 0.273 0.139 -0.592

98103 |OTHR| 0.936 1.552 -0.065 -0.896 0.331 -0.306 -0.957 -0.234

TEMP | -6.656 -4.117 0.218 4.494 3.771 0.226 1.080 0.001
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Table 3G.1-24
Combined Forces and Moments: RCCV, Selected Load Combination CV-7b

Location Element Nx Ny Nxy Mx My Mxy Qx Qy

ID (MN/m) | (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)

1 RPV 5006 |OTHR| -4.379 | -12.330 0.043 0.860 5.118 0.053 -0.014 2.626
Pedestal TEMP | -13.947 0.161 -0.486 -15.740 -11.087 -0.102 0.226 4.880
Bottom 5013 |OTHR| -5.160 | -12.289 1.016 0.774 5.297 0.006 -0.029 2.880
TEMP | -13.372 0.271 -0.086 -16.029 -11.713 -0.007 0.019 4.752

5024 |OTHR| -4.841 -10.006 0.735 0.966 4.729 -0.015 0.018 2.553

TEMP | -13.919 0.215 0.002 -16.061 -10.406 -0.078 -0.046 4.926

2 RPV 6006 |OTHR| 1.513 -13.440 0.200 -0.125 -0.259 0.041 0.117 -0.498
Pedestal TEMP | -2.483 0.613 0.460 -16.186 -15.497 0.425 0.153 -1.652
Mid-Height 6013 |OTHR| 0.987 -12.192 1.138 -0.318 -0.450 -0.001 -0.012 -0.480
TEMP | -2.675 0.292 -0.222 -16.668 -15.409 -0.043 -0.034 -1.882

6024 |OTHR| 1.163 -6.325 0.046 0.280 -0.321 -0.006 0.008 -0.313

TEMP | -2.798 0.648 0.087 -18.667 -11.882 -0.682 0.031 -1.562

3 RPV 6606 |OTHR| 1.298 -11.837 1.781 0.583 5.020 0.171 0.064 -1.986
Pedestal TEMP | 3.459 0.568 0.467 -16.412 -12.055 0.121 -0.772 -1.957
Top 6613 |OTHR| 0.687 -11.202 0.597 0.490 5.759 0.013 0.383 -2.036
TEMP | 4.014 0.624 -0.376 -16.392 -12.231 -0.024 0.838 -1.943

6624 |OTHR| 0.792 -8.006 0.864 1.422 7.146 0.022 1.031 -1.894

TEMP | 4.131 0.639 0.234 -16.379 -12.033 0.102 -1.077 -1.799

4 RCCV 1806 |OTHR| 1.953 -0.245 -0.155 0.846 5.275 0.015 0.013 1.980
Wetwell TEMP | -2.089 -1.627 -0.394 -10.252 -14.421 0.073 0.070 -1.432
Bottom 1813 |OTHR| 1415 -0.964 0.297 0.889 5.565 0.010 -0.016 2.222
TEMP | -2.608 -4.438 -0.288 -9.980 -13.822 -0.044 -0.007 -1.104

1824 |OTHR| 1.258 -1.275 0.011 0.951 5.584 0.023 -0.017 2.282

TEMP | -1.725 -4.483 0.172 -10.129 -13.767 0.031 -0.103 -1.054

5 RCCV 2606 |OTHR| 4.605 0.008 -0.310 -0.263 -0.990 -0.011 0.010 -0.248
Wetwell TEMP | -4.378 -2.154 -0.405 -9.998 -7.615 0.005 0.039 0.073
Mid-Height 2613 |OTHR| 4.013 -0.833 0.315 -0.304 -1.067 0.014 -0.005 -0.133
TEMP | -5.309 -5.586 0.063 -9.714 -7.480 -0.018 -0.096 0.442

2624 |OTHR| 4.409 -0.850 0.039 -0.208 -1.172 -0.001 0.009 -0.281

TEMP | -4.767 -5.072 -0.072 -10.108 -7.790 -0.038 0.082 0.381

6 RCCV 3406 |OTHR| 3.492 0.530 -0.117 -0.055 -0.085 0.053 -0.040 0.041
Wetwell TEMP | 5.146 -1.793 0.374 -10.845 -13.921 0.028 0.122 2.434
Top 3413 |OTHR| 2.903 -0.723 0.224 -0.110 -0.145 -0.094 0.064 0.062
TEMP | 3.360 -7.377 0.327 -10.754 -14.083 -0.105 0.111 2.634

3424 |OTHR| 2.884 -0.187 0.074 0.088 0.313 0.019 0.001 -0.073

TEMP | 3.550 -6.962 0.378 -10.104 -10.258 0.043 -0.160 1.032

7 RCCV 3606 |OTHR| 3.353 0.954 -0.249 -0.001 0.241 0.086 -0.012 0.643
Drywell TEMP | 0.855 -1.873 -0.034 -12.684 -14.715 0.245 0.161 -0.543
Bottom 3613 |OTHR| 2.819 -0.386 0.280 0.022 0.625 -0.058 0.024 0.912
TEMP| -1.019 -8.771 1.274 -12.290 -13.057 -0.280 0.001 -0.234

3624 |OTHR| 2.736 -0.116 0.086 0.221 1.041 0.029 0.015 0.853

TEMP | -10.073 | -8.472 0.316 -7.314 -7.358 0.070 -0.111 1.306

8 RCCV 4006 |OTHR| 2.267 1.274 -0.137 -0.084 -0.330 0.026 0.037 -0.332
Drywell TEMP | 1.877 -1.562 -0.442 -12.483 -13.207 0.139 -0.296 -0.380
Mid-Height 4013 |OTHR| 2.186 -0.572 0.418 -0.168 -0.500 0.005 -0.010 -0.300
TEMP| 1.214 -10.590 1.149 -12.238 -11.748 0.051 -0.198 -0.348

4976 |OTHR| 2.118 0.395 0.064 0.006 -0.173 0.013 -0.013 -0.380

TEMP | -8.101 -7.344 0.924 -7.622 -8.430 0.004 0.035 -0.545

9 RCCV 4406 |OTHR| 0.871 1.786 0.269 0.443 2438 -0.018 -0.031 -0.802
Drywell TEMP| 0.823 -3.764 -3.737 -11.621 -12.462 0.691 -0.182 -0.529
Top 4413 |OTHR| 0.343 -0.786 0.398 0.336 2.583 0.059 0.019 -0.956
TEMP| -1.109 | -11.745 -0.412 -12.243 -11.597 0.480 -0.143 0.316

4424 |OTHR| 1.407 0.702 0.042 0.439 2.498 0.028 0.002 -0.817

TEMP | -11.976 | -5.333 1.168 -6.791 -4.544 -0.050 -0.027 -2.329
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Table 3G.1-24
Combined Forces and Moments: RCCV, Selected Load Combination CV-7b (Continued)

Location Element Nx Ny Nxy Mx My Mxy Qx Qy

ID (MN/m) | (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)

10 Basemat 80003 |OTHR| -0.964 0.150 0.109 -2.152 -1.630 0.027 0.441 -0.333
@ Center TEMP | -1.459 -2.034 -0.010 -4.165 -4.332 -0.019 0.027 -0.018
80007 |OTHR| -0.996 0.094 0.064 -1.971 -1.593 0.054 0.243 -0.428

TEMP | -1.464 -1.995 0.022 -4.146 -4.332 -0.017 0.015 -0.025

80012 |OTHR| -1.094 0.024 0.085 -1.764 -1.390 -0.053 0.018 -0.231

TEMP | -1.470 -1.929 0.013 -4.141 -4.342 -0.014 -0.003 -0.003

11 Basemat 80206 |OTHR| -0.385 0.271 0.271 -5.936 -5.329 1.634 1.735 -1.730
Inside TEMP | -1.452 -2.440 0.102 -4.566 -4.902 0.112 -0.003 -0.132
RPV Pedestal| 80213 |OTHR| -0.598 0.190 0.128 -3.790 -6.506 0.653 0.633 -2.255
TEMP| -1.560 -1.931 0.037 -4.415 -4.996 -0.075 -0.008 -0.208

80224 |OTHR| -1.382 -0.647 -0.009 -3.875 -3.196 -0.766 -1.377 -0.757

TEMP| -1.413 -1.845 0.033 -4.392 -4.556 -0.029 -0.087 0.015

12 S/P Slab 83306 |OTHR| -0.423 2.679 -0.507 -1.751 0.861 -0.136 4.470 -0.071
@ RPV TEMP | -9.972 1.598 -0.064 -9.481 -8.299 0.020 -0.052 -0.031
83313 |OTHR| 0.214 2.311 -0.858 -1.645 0.976 -0.160 4.511 0.068

TEMP | -10.412 2.279 0.020 -9.487 -8.358 -0.018 -0.032 0.009

83324 |OTHR| 2.069 2.575 -0.690 -1.346 1.374 -0.194 4.707 -0.088

TEMP | -10.086 2.442 0.535 -9.394 -8.241 -0.004 0.012 0.009

13 S/P Slab 83406 |OTHR| 0.234 2.390 -0.451 -7.113 -2.072 -0.046 -0.561 -0.001
@ Center TEMP | -6.718 -1.759 -0.385 -8.944 -8.523 -0.007 -0.094 0.009
83413 |OTHR| 1.030 2.018 -0.369 -7.117 -2.019 -0.112 -0.528 0.004

TEMP | -7.659 -0.903 0.493 -9.069 -8.607 -0.009 -0.043 -0.004

83424 |OTHR| 2.142 2.067 -0.296 -7.168 -1.806 -0.091 -0.458 0.004

TEMP | -6.972 -0.779 -0.021 -9.008 -8.518 0.002 -0.039 0.004

14 S/P Slab 83506 |OTHR| 0.755 2.233 -0.297 3.728 -0.545 -0.035 -4.482 -0.006
@ RCCV TEMP | -5.228 -3.030 -0.183 -8.795 -8.644 -0.044 -0.124 0.014
83513 |OTHR| 1.437 1.939 -0.269 3.635 -0.526 -0.043 -4.460 -0.008

TEMP | -6.407 -2.664 0.563 -9.202 -8.697 -0.010 0.002 0.004

83524 |OTHR| 2.073 1.895 -0.242 3.442 -0.449 -0.034 -4.410 -0.007

TEMP | -5.481 -2.152 -0.087 -9.085 -8.636 0.017 -0.037 -0.005

15 Top slab 98120 |OTHR| 0.279 1.159 0.645 0.338 0.195 0.188 -0.057 -0.238
@ Drywell TEMP | -12.118 | -11.183 -5.512 6.841 6.030 5.411 -0.811 -0.398
Head 98135 |OTHR| -1.032 0.220 -0.215 0.497 -0.469 0.105 0.217 -0.398
Opening TEMP | -17.422 -7.219 2.697 11.170 0.342 -2.394 0.848 -0.819
98104 |OTHR| 0.413 2.149 -0.492 0.297 2.026 -0.202 0.198 -0.541

TEMP | -6.925 -12.999 2.994 2.265 12.026 -3.290 0.606 -0.472

16 Top slab 98149 |OTHR| -0.144 1.862 -0.422 0.541 0.283 -0.139 0.156 0.416
@ Center TEMP | -11.284 -4.069 -0.857 4.361 5.925 0.936 0.661 -1.018
98170 |OTHR| 0.103 1.440 -0.279 0.828 1.367 -0.031 -0.030 -0.071

TEMP | -10.473 -4.943 0.330 4.246 5.164 -0.051 0.133 0.663

98109 |OTHR| 0.742 1.574 -0.094 1.661 2.003 -0.112 0.048 -0.283

TEMP | -6.965 -3.863 0.571 8.864 11.344 -0.270 0.605 -0.017

17 Top slab 98174 |OTHR| 0.724 1.682 -0.035 0.014 0.277 0.506 0.369 -0.313
@ RCCV TEMP | -8.731 -7.669 2.634 5.537 4.434 0.957 -0.904 -0.184
98197 |OTHR| 0.673 1.737 -0.135 -0.131 -2.224 -0.116 -0.109 -1.502

TEMP | -12.156 -5.258 -1.159 4.205 6.099 0.531 0.320 -0.561

98103 |[OTHR| 1.158 1.791 -0.098 -1.409 0.394 -0.409 -1.333 -0.304

TEMP | -6.757 -8.103 0.104 13.587 13.101 0.388 1.276 0.008
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Table 3G.1-25
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11a

Design Control Document/Tier 2

Location Nxy Mx My Mxy
Element ID Nx (MN/m)|Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)
1 RPV 5006 OTHR| -3.434 -11.709 0.057 0.564 3.351 0.046 -0.015 1.830
Pedestal TEMP | -4.914 1.511 -0.308 -6.365 -4.559 -0.052 0.107 1.915
Bottom EQEW| 3.824 6.562 -1.902 -0.846 -4.326 -0.053 0.250 -1.867
EQNS| -3.659 -4.291 -0.463 0.933 5.377 0.046 0.061 2.277
EQZ | -1.459 1.504 -0.109 0.369 2.146 -0.005 0.011 0.951
EQT 0.352 0.155 0.243 0.016 -0.150 -0.018 0.037 -0.097
SPKW| -0.240 0.042 0.193 -0.019 0.016 -0.041 0.021 0.066
SPKN | -0.242 -0.059 -0.226 0.042 0.132 0.035 -0.009 0.105
5013 OTHR| -4.216 -11.815 1.058 0.493 3.584 0.007 -0.030 2.092
TEMP | -4.492 1.682 -0.086 -6.538 -4.972 -0.006 0.026 1.799
EQEW| 5.429 10.427 0.215 -1.323 -6.638 -0.002 0.012 -2.984
EQNS| -0.845 1.502 -0.434 0.377 2.323 -0.013 0.130 0.940
EQZ -1.245 1.957 -0.167 0.325 1.935 -0.001 0.012 0.845
EQT 0.259 0.237 0.247 -0.078 -0.282 -0.014 0.037 -0.146
SPKW| 0.259 0.275 0.011 0.155 -0.148 0.005 -0.002 -0.077
SPKN | -0.678 -0.176 -0.094 -0.153 0.170 -0.007 0.012 0.192
5024 OTHR| -3.969 -9.719 0.725 0.668 3.119 -0.008 0.012 1.841
TEMP | -4.788 1.835 -0.003 -6.598 -4.346 -0.034 -0.030 1.882
EQEW| 0.453 0.627 3.241 -0.093 -0.436 0.007 -0.264 -0.196
EQNS| 2.083 7.762 -0.043 -0.392 -1.472 -0.004 0.013 -0.778
EQZ -0.986 2.190 -0.014 0.309 1.777 -0.007 -0.003 0.773
EQT 0.016 0.008 0.419 -0.009 -0.021 -0.013 0.008 -0.007
SPKW| -0.626 -0.190 -0.019 -0.147 0.198 0.005 -0.002 0.192
SPKN 0.351 0.334 -0.006 0.143 -0.266 -0.001 -0.004 -0.125
2 RPV 6006 OTHR| 0.612 -12.872 0.298 -0.090 -0.124 0.046 0.111 -0.386
Pedestal TEMP | 0.032 1.753 0.169 -6.298 -4.819 0.250 0.076 -1.338
Mid-Height EQEW| -0.307 2.620 -3.688 0.070 0.312 -0.267 0.010 -0.094
EQNS| 0.421 -2.493 -1.016 -0.148 -0.141 0.015 0.118 0.098
EQZ 0.062 1.529 -0.161 -0.022 -0.079 -0.020 -0.017 -0.006
EQT | -0.016 0.005 0.132 0.025 0.027 -0.038 -0.007 -0.009
SPKW| -0.450 0.080 -0.232 -0.054 0.044 -0.055 -0.159 -0.084
SPKN| -0.183 0.071 0.166 -0.016 -0.010 0.041 0.124 -0.042
6013 OTHR| 0.109 -11.709 1.191 -0.285 -0.311 0.002 -0.015 -0.364
TEMP | -0.090 1.491 -0.205 -6.540 -4.716 -0.049 -0.028 -1.484
EQEW| -0.916 4.064 0.457 0.189 0.314 -0.026 0.009 -0.303
EQNS| -0.364 1.437 -1.767 -0.345 -0.186 -0.111 -0.049 0.004
EQZ 0.066 1.672 -0.252 0.007 -0.047 -0.008 0.010 -0.040
EQT -0.032 -0.006 0.321 0.014 0.040 -0.039 0.001 -0.016
SPKW| 0.044 0.014 0.072 0.513 0.287 0.014 0.041 -0.206
SPKN | -0.608 0.082 -0.139 -0.423 -0.127 -0.019 -0.025 -0.009
6024 OTHR| 0.156 -6.104 0.084 0.247 -0.254 -0.004 0.021 -0.253
TEMP | -0.282 2.013 0.068 -7.565 -2.982 -0.333 0.009 -1.347
EQEW| -0.203 1.547 6.461 0.032 0.048 0.415 0.220 0.041
EQNS| -0.380 3.898 0.316 0.367 0.224 -0.039 -0.049 -0.258
EQZ | -0.043 1.267 0.131 -0.001 0.014 -0.008 -0.011 -0.062
EQT -0.022 0.111 0.592 -0.008 0.000 0.002 0.011 0.001
SPKW| -0.606 0.083 0.037 -0.450 -0.108 -0.003 0.024 -0.028
SPKN | -0.161 -0.122 -0.033 0.542 0.381 0.002 -0.026 -0.221

OTHR: Loads other than thermal and seismic loads
TEMP: Thermal loads
EQEW: Horizontal seismic loads in the E-W direction
EQNS: Horizontal seismic loads in the N-S direction
EQZ: Vertical seismic loads

EQT: Torsional seismic loads

SPKW: Dynamic soil pressure during a horizontal earthquake in the E-W direction
SPKN: Dynamic soil pressure during a horizontal earthquake in the N-S direction
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Table 3G.1-25
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11a (Continued)

Design Control Document/Tier 2

Location Nxy Mx My Mxy

Element ID Nx (MN/m) | Ny (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

3 RPV 6606 OTHR 0.672 -11.114 1.790 0.534 4.773 0.233 -0.007 -2.046

Pedestal TEMP | 13.800 1.993 0.458 -6.972 -5.243 0.061 -1.094 0.930

Top EQEW| -1.238 0.118 -2.973 0.335 1.594 0.093 -0.028 -0.657

EQNS| -0.120 -1.156 -0.164 -0.406 -3.016 -0.196 0.727 0.863

EQZ 0.166 1.067 -0.306 -0.247 -1.746 -0.099 -0.047 0.631

EQT -0.059 -0.050 0.201 -0.007 0.087 -0.021 -0.045 -0.029

SPKW| -0.704 0.033 -0.392 -0.092 0.025 0.224 -0.499 -0.135

SPKN -0.339 0.062 0.323 0.044 0.014 -0.210 0.435 -0.110

6613 OTHR 0.131 -10.445 0.659 0.447 5.457 -0.046 0.447 -2.069

TEMP | 14.040 1.756 -0.439 -6.980 -5.204 0.051 1.161 0.871

EQEW| -1.347 0.069 0.314 0.642 2.502 0.025 -0.155 -0.972

EQNS| -1.375 1.345 -1.301 -0.577 -1.769 0.318 -0.089 0.297

EQZ 0.176 1.114 -0.128 -0.210 -1.696 0.113 0.019 0.609

EQT -0.001 -0.104 0.278 0.051 0.156 -0.040 -0.042 -0.050

SPKW 0.387 -0.006 -0.005 0.292 0.015 -0.028 0.061 0.003

SPKN -1.150 0.087 0.014 -0.244 0.011 0.045 -0.060 -0.228

6624 OTHR 0.178 -7.358 0.861 1.366 6.913 0.077 0.971 -1.959

TEMP | 14.663 2.298 0.204 -6.952 -5.291 0.078 -1.430 1.061

EQEW/| -0.190 0.065 4.374 -0.010 0.231 -0.176 0.137 -0.087

EQNS 0.293 3.518 -0.102 0.328 -0.109 0.011 -0.062 0.073

EQZ 0.091 1.069 -0.073 -0.227 -1.697 -0.114 -0.019 0.598

EQT -0.030 -0.003 0.423 -0.013 0.017 -0.034 -0.008 -0.011

SPKW| -1.363 0.123 0.037 -0.280 -0.015 -0.035 0.045 -0.233

SPKN 0.393 -0.065 0.000 0.276 -0.009 0.013 -0.033 0.028

4 RCCV 1806 OTHR 1.479 -1.729 -0.057 0.672 4.234 0.015 0.013 1.690

Wetwell TEMP 1.751 -0.007 -0.297 -4.421 -7.805 0.062 0.058 -1.566

Bottom EQEW| 0.729 4.585 -4.703 -0.176 -0.955 -0.027 0.011 -0.377

EQNS| -1.663 -1.606 -3.784 0.241 1.992 -0.076 0.018 0.733

EQZ 0.276 3.169 -0.099 0.073 0.469 -0.006 0.001 0.100

EQT 0.108 0.050 0.777 -0.002 -0.048 -0.016 0.000 -0.025

SPKW| -0.433 0.096 0.283 -0.005 0.013 0.055 0.007 0.053

SPKN -0.162 0.088 0.000 -0.036 -0.034 -0.020 0.002 0.001

1813 OTHR 0.962 -2.233 0.343 0.718 4.514 0.012 -0.015 1.913

TEMP 1.093 -2.329 -0.367 -4.202 -7.396 -0.025 -0.007 -1.331

EQEW 1.114 5.859 0.928 -0.274 -1.581 -0.011 0.006 -0.664

EQNS| -0.371 3.027 -4.441 0.119 0.882 -0.034 0.019 0.352

EQZ 0.403 3.198 -0.126 0.071 0.390 -0.005 0.001 0.066

EQT 0.096 -0.035 0.890 -0.008 -0.050 -0.028 0.001 -0.036

SPKW 0.032 -0.028 -0.069 0.037 -0.031 -0.001 0.003 0.029

SPKN -0.468 0.064 0.168 -0.033 0.031 0.000 -0.006 0.050

1824 OTHR 0.748 -2.802 0.003 0.784 4.585 0.021 -0.018 1.986

TEMP 1.981 -2.824 0.082 -4.322 -7.438 0.022 -0.082 -1.354

EQEW| 0.071 0.451 7.426 -0.033 -0.119 0.094 -0.059 -0.064

EQNS 0.906 6.607 -0.267 -0.034 -0.345 -0.011 0.003 -0.240

EQZ 0.327 3.634 0.042 0.074 0.449 0.000 0.002 0.092

EQT 0.002 -0.002 1.125 -0.003 -0.005 -0.013 -0.004 -0.003

SPKW| -0.581 0.147 -0.037 -0.044 0.047 -0.002 0.005 0.063

SPKN -0.022 -0.020 0.071 0.051 -0.010 0.003 -0.013 0.041
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Table 3G.1-25
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11a (Continued)

Design Control Document/Tier 2

Location Nxy Mx My Mxy
Element ID Nx (MN/m) | Ny (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)
5 RCCV 2606 OTHR 3.049 -1.507 -0.188 -0.173 -0.626 -0.014 0.008 -0.298
Wetwell TEMP 1.184 -0.011 -0.269 -3.358 -1.133 0.021 0.034 0.033
Mid-Height EQEW/| 0.042 3.102 -4.217 0.030 0.120 -0.061 -0.007 -0.089
EQNS| -0.421 -1.104 -3.924 -0.087 -0.098 -0.120 -0.018 0.181
EQZ 0.129 2.896 -0.130 -0.004 0.020 -0.007 0.001 0.061
EQT 0.002 0.036 0.741 0.003 0.003 -0.019 0.005 -0.004
SPKW/| -0.080 0.068 0.138 -0.013 -0.040 0.018 0.004 0.001
SPKN -0.084 0.034 -0.014 -0.017 0.001 -0.018 -0.003 -0.002
2613 OTHR 2.592 -2.032 0.349 -0.214 -0.720 0.017 -0.002 -0.189
TEMP | -0.038 -2.791 -0.063 -3.081 -1.119 0.008 -0.077 0.390
EQEW| -0.005 4.069 0.921 0.044 0.171 -0.017 -0.010 -0.249
EQNS| -0.798 2.750 -4.413 -0.053 -0.089 -0.036 -0.024 0.163
EQZ 0.199 2.967 -0.138 0.020 0.040 -0.003 0.000 0.040
EQT 0.102 -0.088 0.859 0.011 0.023 -0.025 -0.002 -0.011
SPKW 0.224 0.087 -0.048 0.025 -0.043 -0.002 0.000 0.018
SPKN -0.291 -0.003 0.164 -0.035 -0.019 0.005 0.002 -0.008
2624 OTHR 2.916 -2.327 0.043 -0.141 -0.803 0.000 0.006 -0.300
TEMP 1.079 -3.158 -0.043 -3.384 -1.119 -0.022 0.071 0.377
EQEW| 0.046 0.198 6.829 0.008 0.044 0.103 0.036 -0.013
EQNS| -0.044 5.027 -0.262 0.099 0.205 -0.005 -0.005 -0.062
EQZ 0.193 3.390 0.018 -0.013 -0.002 0.000 0.002 0.080
EQT -0.002 -0.017 0.934 -0.001 0.006 -0.019 0.003 0.000
SPKW| -0.284 0.016 -0.021 -0.043 -0.029 -0.005 0.004 -0.020
SPKN 0.208 0.115 0.031 0.023 -0.048 0.002 -0.003 0.032
6 RCCV 3406 OTHR 1.993 -1.049 -0.017 -0.022 0.029 0.055 -0.044 0.044
Wetwell TEMP | 11.624 0.596 0.226 -4.154 -8.398 -0.221 0.439 3.322
Top EQEW| -0.398 1.932 -3.913 0.030 0.165 -0.110 0.074 -0.089
EQNS| -0.091 -0.510 -3.585 -0.105 -0.299 -0.018 -0.047 0.142
EQZ 0.195 2.546 -0.179 -0.076 -0.463 0.034 -0.071 0.157
EQT 0.052 -0.005 0.713 -0.006 -0.021 -0.024 -0.003 0.008
SPKW| -0.019 0.052 0.051 -0.006 -0.011 0.016 -0.012 -0.006
SPKN -0.031 0.005 0.025 -0.001 0.012 -0.012 0.007 -0.006
3413 OTHR 1.615 -1.886 0.226 -0.072 -0.133 -0.102 0.066 0.099
TEMP 7.954 -3.660 -0.047 -4.357 -9.124 -0.396 0.519 3.323
EQEW| -0.289 2.645 0.971 0.054 0.321 0.036 -0.062 -0.227
EQNS| -0.662 2.398 -4.252 -0.039 -0.196 -0.071 0.067 0.077
EQZ 0.063 2.823 -0.097 -0.025 -0.210 0.004 0.016 0.076
EQT 0.091 -0.104 0.873 0.007 0.025 -0.013 -0.010 -0.005
SPKW 0.132 0.130 -0.025 0.009 -0.056 -0.004 0.004 0.033
SPKN -0.166 -0.041 0.094 -0.011 0.022 0.001 -0.002 -0.021
3424 OTHR 1.691 -1.711 0.068 0.051 0.080 0.024 -0.001 0.046
TEMP | 11.052 -4.630 0.371 -3.786 -5.604 -0.046 -0.058 2.298
EQEW| -0.187 0.123 5.910 0.017 0.013 0.010 0.005 0.006
EQNS| -0.518 3.812 -0.168 0.065 0.270 0.045 -0.033 -0.081
EQZ 0.120 3.010 -0.010 -0.059 -0.305 0.045 -0.058 0.079
EQT -0.032 -0.004 0.782 -0.001 -0.004 -0.024 -0.007 0.004
SPKW| -0.147 -0.044 -0.004 -0.005 0.046 -0.004 0.002 -0.031
SPKN 0.183 0.153 0.008 -0.008 -0.136 0.003 -0.004 0.053
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Table 3G.1-25
Combined Forces and Moments: RCCV, Selected Load Combination CV-11a (Continued)

Design Control Document/Tier 2

Location Nxy Mx My Mxy
Element ID Nx (MN/m) | Ny (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)
7 RCCV 3606 OTHR 1.944 -0.613 -0.132 0.018 0.291 0.071 -0.015 0.420
Drywell TEMP 8.432 0.427 0.558 -5.339 -8.935 0.587 0.513 -1.847
Bottom EQEW| -0.452 1.766 -3.473 -0.041 -0.248 -0.085 0.065 -0.016
EQNS| -0.031 -0.141 -3.512 0.074 0.711 0.047 -0.003 0.201
EQZ 0.062 2.442 -0.034 0.009 -0.005 0.039 -0.062 -0.045
EQT 0.059 -0.015 0.652 -0.012 -0.046 -0.022 -0.003 -0.015
SPKW| -0.017 0.050 0.033 -0.003 0.004 -0.002 -0.012 0.002
SPKN -0.026 0.005 0.016 0.000 0.012 0.001 0.008 0.005
3613 OTHR 1.588 -1.539 0.225 0.070 0.671 -0.073 0.020 0.656
TEMP 4.514 -4.417 0.816 -4.914 -6.085 -0.394 0.296 -0.734
EQEW| -0.265 2.846 1.125 -0.134 -0.780 -0.006 -0.052 -0.296
EQNS| -0.698 2.066 -3.945 0.081 0.502 -0.070 0.057 0.204
EQZ -0.070 2.782 -0.112 0.007 0.010 -0.009 0.017 -0.131
EQT 0.095 -0.082 0.789 -0.001 -0.019 -0.016 -0.009 -0.006
SPKW 0.103 0.099 -0.019 0.022 0.033 -0.002 0.003 0.004
SPKN -0.143 -0.041 0.051 -0.011 0.011 -0.001 -0.002 0.013
3624 OTHR 1.544 -1.784 0.111 0.219 1.021 0.035 0.015 0.608
TEMP -3.703 -6.328 0.263 -1.033 -3.093 0.041 -0.049 0.123
EQEW| -0.126 0.166 5.784 -0.041 -0.106 0.041 0.024 -0.050
EQNS| -0.550 3.914 -0.186 -0.048 -0.303 0.055 -0.007 -0.021
EQZ 0.078 3.186 -0.058 -0.032 -0.159 0.047 -0.033 -0.095
EQT -0.021 -0.004 0.787 -0.007 -0.013 -0.022 -0.005 -0.006
SPKW| -0.123 -0.026 -0.002 -0.011 -0.001 0.000 0.002 0.005
SPKN 0.142 0.069 0.005 0.022 0.048 -0.001 -0.004 0.008
8 RCCV 4006 OTHR 1.498 -0.379 -0.106 -0.095 -0.285 0.001 0.028 -0.088
Drywell TEMP 5.852 0.754 -0.011 -5.144 -5.509 0.007 -0.183 -0.528
Mid-Height EQEW| -0.910 0.987 -3.270 0.020 0.052 -0.092 -0.017 -0.156
EQNS 0.790 0.233 -3.141 -0.077 -0.071 -0.062 0.029 0.261
EQZ -0.449 2.407 0.073 0.095 0.356 0.041 0.003 -0.161
EQT 0.019 -0.053 0.620 -0.001 -0.016 -0.024 0.000 -0.007
SPKW| -0.013 0.044 0.005 -0.003 0.001 0.010 -0.001 -0.001
SPKN -0.014 0.006 0.039 0.001 -0.004 -0.006 0.001 0.002
4013 OTHR 1.408 -1.628 0.351 -0.102 -0.401 0.005 -0.007 -0.069
TEMP 4.218 -5.936 0.807 -4.699 -4.400 0.008 -0.150 -0.234
EQEW| -1.066 1.762 0.993 0.076 0.313 0.008 -0.022 -0.324
EQNS| -0.292 2.306 -3.780 -0.012 -0.067 -0.088 0.014 0.108
EQZ -0.429 2.930 -0.188 0.043 0.368 0.001 0.006 -0.071
EQT 0.077 -0.117 0.773 -0.003 -0.022 -0.006 -0.001 0.008
SPKW 0.058 0.139 -0.017 0.011 0.005 -0.002 0.000 0.014
SPKN -0.064 -0.052 0.039 -0.010 -0.009 -0.001 0.000 -0.003
4976 OTHR 1.221 -1.164 0.141 0.020 -0.163 0.010 -0.012 -0.098
TEMP -3.420 -5.654 0.772 -0.840 -1.477 -0.001 0.007 -0.863
EQEW| 0.115 0.026 5.969 0.045 0.045 0.059 0.041 -0.021
EQNS| -0.454 3.036 -0.266 -0.063 -0.168 -0.016 0.009 -0.046
EQZ -0.086 2.647 -0.162 0.018 0.189 0.003 0.005 -0.084
EQT 0.030 -0.017 0.833 0.005 0.002 -0.016 0.006 -0.001
SPKW| -0.050 -0.035 0.003 -0.004 0.006 -0.002 0.000 -0.009
SPKN 0.067 0.077 -0.003 0.007 -0.007 0.002 -0.001 0.019
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Table 3G.1-25
Combined Forces and Moments: RCCV, Selected Load Combination CV-11a (Continued)

Design Control Document/Tier 2

Location Element Ny Nxy Mx My Mxy

ID Nx (MN/m)| (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

9 RCCV 4406 |OTHR| 0.540 -0.162 -0.152 0.116 0.741 -0.014 -0.006 -0.267
Drywell TEMP | 3.417 -0.742 -1.786 -4.287 -4.604 0.344 -0.208 -0.354
Top EQEW| -1.432 0.273 -2.870 0.144 0.700 -0.008 0.016 -0.292
EQNS| 1.184 1.012 -2.125 -0.314 -1.191 0.022 0.092 0.455

EQZ | -0.124 2.743 0.734 0.154 1.012 0.008 -0.003 -0.180

EQT | -0.058 -0.128 0.705 0.017 0.085 -0.019 -0.034 -0.040

SPKW| -0.005 0.045 0.000 -0.001 0.004 0.006 0.009 -0.001

SPKN | -0.010 0.008 0.051 -0.001 -0.009 -0.004 -0.005 0.000

4413 |OTHR| 0.153 -1.736 0.327 0.090 0.901 0.036 0.008 -0.394

TEMP| 0.498 -6.550 -0.446 -4.823 -4.853 0.289 -0.224 0.725

EQEW| -1.216 0.860 0.828 0.183 1.145 0.044 0.052 -0.240

EQNS| 0.714 2.598 -3.377 -0.009 -0.368 -0.034 -0.042 0.072

EQZ 0.349 3.050 -0.086 0.139 0.731 -0.005 0.010 -0.144

EQT | -0.003 -0.148 0.957 0.006 0.052 -0.010 -0.002 -0.030

SPKW| 0.085 0.166 -0.005 -0.005 -0.062 0.001 0.000 0.027

SPKN | -0.051 -0.051 0.033 -0.001 0.016 0.000 0.000 -0.013

4424 |OTHR| 0.873 -0.661 0.113 0.193 0.973 0.019 0.004 -0.334

TEMP | -7.055 -4.082 0.940 -0.023 2.580 -0.017 -0.012 -1.978

EQEW| 0.212 -0.022 6.191 0.053 0.031 0.004 0.056 0.017

EQNS | -0.865 2.281 -0.226 -0.048 -0.330 -0.020 -0.004 -0.009

EQZ | -0.042 2.067 -0.135 0.054 0.448 -0.003 0.000 -0.085

EQT 0.048 -0.016 1.133 0.008 0.006 -0.013 -0.009 0.001

SPKW| -0.016 -0.034 0.004 0.006 0.045 0.000 -0.001 -0.016

SPKN | 0.027 0.069 -0.003 -0.011 -0.079 0.000 0.001 0.029

10 Basemat 80003 |[OTHR| -1.728 -0.684 0.111 0.116 0.581 0.026 0.539 -0.413
@ Center TEMP| -3.832 -4.439 0.007 -4.240 -4.238 -0.016 0.032 -0.015
EQEW| 0.003 0.113 0.970 0.137 0.241 -0.184 0.020 0.540

EQNS| 3.586 2.842 -0.331 -4.691 -4.176 0.064 0.477 0.092

EQZ 1.176 1.338 -0.029 -3.648 -3.734 0.003 -0.174 0.134

EQT 0.037 -0.014 0.415 0.005 0.011 -0.032 0.006 0.031

SPKW| 0.503 -1.631 -0.002 0.153 0.078 -0.003 -0.012 -0.008

SPKN | -1.793 0.512 0.019 0.092 0.131 -0.015 0.022 0.007

80007 |[OTHR| -1.764 -0.742 0.064 0.293 0.617 0.053 0.222 -0.556

TEMP | -3.849 -4.408 0.035 -4.214 -4.235 -0.013 0.025 -0.019

EQEW| 0.363 -0.256 0.505 0.315 0.349 -0.067 -0.002 0.512

EQNS| 3.503 2.916 -0.316 -4.254 -4.033 0.165 0.614 0.111

EQZ 1.185 1.348 -0.024 -3.657 -3.736 0.001 0.023 0.216

EQT 0.062 -0.063 0.349 0.016 0.016 -0.025 0.009 0.028

SPKW/| 0.508 -1.633 -0.003 0.149 0.079 -0.003 -0.002 -0.006

SPKN | -1.791 0.519 0.021 0.100 0.135 -0.012 0.011 0.004

80012 |OTHR| -1.861 -0.816 0.084 0.499 0.818 -0.054 -0.114 -0.248

TEMP| -3.854 -4.352 0.023 -4.203 -4.237 -0.013 0.012 -0.004

EQEW| -0.098 0.116 0.355 0.055 0.059 0.106 -0.005 0.558

EQNS| 3.205 3.049 -0.151 -3.908 -3.829 0.022 0.680 -0.001

EQZ 1.185 1.364 -0.024 -3.656 -3.737 0.002 0.208 0.029

EQT 0.024 -0.016 0.318 0.003 0.001 -0.016 0.003 0.030

SPKW| 0.516 -1.630 0.001 0.143 0.078 -0.003 0.001 -0.002

SPKN | -1.793 0.522 0.020 0.111 0.146 -0.016 0.007 0.001
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Table 3G.1-25
Combined Forces and Moments: RCCV, Selected Load Combination CV-11a (Continued)

Design Control Document/Tier 2

Location Element Nx Nxy Mx My Mxy

ID (MN/m) [Ny (MN/m)] (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) [Qx (MN/m)/Qy (MN/m)

11 Basemat 80206 |OTHR| -1.163 -0.535 0.267 -4.846 -4.206 1.996 2.025 -1.976
Inside TEMP| -3.802 -4.758 0.110 -4.600 -4.678 0.084 0.016 -0.101
RPV Pedestal EQEW| 1.123 -0.469 2.151 2.151 2.565 -1.023 -0.541 1.016
EQNS | 4.320 2471 -1.054 -6.305 -4.299 0.491 0.742 0.202

EQZ 1.149 1.282 -0.043 -1.685 -1.928 -0.649 -0.747 0.658

EQT 0.104 -0.077 0.574 -0.151 0.217 -0.100 0.111 0.160

SPKW| 0.385 -1.507 -0.021 0.051 0.222 -0.006 0.084 0.094

SPKN | -1.718 0.364 0.005 0.174 -0.067 0.002 -0.077 -0.102

80213 |OTHR| -1.383 -0.655 0.141 -2.327 -5.824 0.613 0.613 -2.662

TEMP | -3.949 -4.381 0.094 -4.421 -4.763 -0.049 0.006 -0.146

EQEW| 1.929 -0.848 0.482 2.692 4.698 0.061 0.096 1.708

EQNS| 3.499 2.910 -1.544 -3.171 -2.170 1.378 1.189 0.724

EQZ 1.179 1.367 -0.064 -2.356 -1.102 0.052 0.028 1.027

EQT 0.217 -0.076 0.421 0.124 0.163 0.087 0.136 0.041

SPKW| 0.312 -1.636 -0.043 -0.034 0.008 0.016 -0.002 0.005

SPKN | -1.592 0.519 0.012 0.279 0.202 -0.018 -0.006 -0.006

80224 |OTHR| -2.170 -1.459 -0.007 -3.168 -1.785 -0.801 -1.803 -0.775

TEMP| -3.875 -4.291 0.046 -4.364 -4.386 -0.020 -0.043 0.010

EQEW| 0.076 0.039 -1.798 0.300 0.206 0.366 0.075 0.061

EQNS| 2.510 3.600 -0.146 1.629 -1.229 0.129 1.970 0.063

EQZ 1.233 1.441 -0.024 -1.139 -2.368 0.090 0.999 0.079

EQT 0.029 -0.016 -0.094 0.040 -0.001 -0.126 0.011 -0.150

SPKW| 0.558 -1.432 0.002 0.166 0.244 0.006 -0.016 0.014

SPKN | -1.804 0.342 0.016 0.082 0.010 -0.007 0.010 0.000

12 S/P Slab 83306 |OTHR| -0.440 2.216 -0.498 -0.948 1.120 -0.128 4.205 -0.066
@ RPV TEMP | -8.430 8.012 0.027 -4.417 -2.896 0.015 -0.248 0.001
EQEW| -0.804 -0.320 1.004 1.133 0.470 -0.277 0.459 0.135

EQNS| -0.024 -1.056 -1.566 -2.820 -1.643 -0.313 -1.032 0.123

EQZ | -0.124 -0.267 0.146 -1.455 -0.965 0.018 -0.734 0.021

EQT | -0.015 0.015 -0.033 0.056 0.025 -0.023 0.017 0.014

SPKW| -0.450 -0.624 1.118 -0.045 -0.038 0.007 -0.032 0.005

SPKN | -0.194 -0.406 -0.948 -0.019 -0.016 0.004 -0.008 -0.004

83313 |OTHR| 0.211 1.881 -0.873 -0.861 1.231 -0.158 4.241 0.058

TEMP | -8.845 8.448 -0.275 -4.426 -2.958 -0.032 -0.239 -0.022

EQEW| -1.336 -0.260 0.171 1.627 0.736 0.021 0.659 -0.015

EQNS| -0.431 -1.505 0.783 -1.652 -1.076 -0.449 -0.591 0.167

EQZ | -0.247 -0.187 0.074 -1.467 -0.967 -0.012 -0.738 -0.021

EQT | -0.008 0.052 -0.097 0.100 0.051 0.005 0.037 0.005

SPKW| -0.598 0.253 -0.089 -0.057 -0.032 0.000 -0.057 0.001

SPKN | -0.208 -0.985 0.124 -0.025 -0.021 -0.001 -0.004 -0.003

83324 |OTHR| 2.069 2.110 -0.691 -0.560 1.627 -0.196 4.437 -0.079

TEMP| -8.617 8.870 0.723 -4.216 -2.783 0.001 -0.123 0.042

EQEW| -0.175 -0.020 -1.709 0.074 0.043 0.410 0.039 -0.175

EQNS| -0.623 -0.113 0.101 -0.297 -0.317 -0.028 -0.051 0.017

EQZ | -0.232 -0.288 -0.002 -1.473 -0.971 0.018 -0.742 0.020

EQT | -0.007 -0.012 -0.225 0.007 0.004 0.029 0.002 -0.011

SPKW | -0.201 -1.214 -0.128 -0.044 -0.044 0.000 -0.012 0.004

SPKN | -0.482 0.259 0.061 -0.046 -0.017 0.000 -0.051 -0.002
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Table 3G.1-25
Combined Forces and Moments: RCCV, Selected Load Combination CV-11a (Continued)

Design Control Document/Tier 2

Location Element Nx Nxy Mx My Mxy Qx

ID (MN/m) |Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) |Qy (MN/m)

13 S/P Slab 83406 |OTHR| 0.099 2.051 -0.451 -6.449 -1.643 -0.039 -0.342 -0.001

@ Center TEMP | -4.716 3.300 -0.435 -3.598 -3.189 -0.006 -0.274 0.009

EQEW| -0.707 0.030 0.424 -0.259 0.175 -0.189 0.290 0.000

EQNS| 0.042 -1.356 -1.365 0.433 -0.909 -0.224 -0.712 -0.011

EQZ -0.143 -0.260 0.105 0.552 -0.468 0.003 -0.366 0.000

EQT -0.012 0.060 0.007 0.004 0.009 -0.018 0.012 0.001

SPKW| -0.388 -0.588 0.846 0.055 -0.010 -0.007 -0.024 0.012

SPKN | -0.186 -0.377 -0.648 0.009 -0.009 0.009 -0.006 -0.005

83413 |OTHR| 0.882 1.695 -0.369 -6.457 -1.591 -0.110 -0.313 0.004

TEMP | -5.529 3.887 0.330 -3.708 -3.266 -0.014 -0.232 -0.007

EQEW| -1.249 -0.033 0.148 -0.337 0.283 0.028 0.418 0.001

EQNS| -0.317 -1.137 0.740 0.244 -0.656 -0.297 -0.419 0.010

EQZ -0.294 -0.142 0.032 0.545 -0.458 0.002 -0.369 -0.002

EQT -0.017 0.072 -0.049 -0.008 0.023 0.003 0.024 -0.001

SPKW| -0.916 0.099 -0.048 0.119 0.017 0.001 -0.042 0.000

SPKN | -0.003 -0.766 0.028 -0.010 -0.017 -0.004 -0.004 0.001

83424 |OTHR| 2.021 1.723 -0.299 -6.502 -1.385 -0.092 -0.242 0.004

TEMP | -5.039 4.216 0.041 -3.677 -3.155 -0.002 -0.184 0.007

EQEW| -0.106 -0.009 -0.929 -0.033 0.010 0.268 0.026 0.015

EQNS| -0.869 -0.164 0.069 0.039 -0.327 -0.018 -0.075 0.000

EQZ | -0.256 -0.261 -0.004 0.553 -0.457 0.001 -0.373 0.001

EQT 0.003 -0.010 -0.130 -0.001 0.002 0.019 0.002 0.000

SPKW| 0.053 -0.975 -0.101 -0.006 -0.031 0.001 -0.009 -0.001

SPKN | -0.791 0.077 0.054 0.112 0.025 -0.001 -0.037 0.001

14 S/P Slab 83506 |OTHR| 0.578 1.946 -0.305 2.778 -0.491 -0.033 -3.874 -0.003

@ RCCV TEMP | -2.707 1.467 -0.274 -2.852 -3.128 -0.032 -0.252 0.010

EQEW| -0.506 -0.030 0.101 -1.095 -0.198 -0.003 0.234 -0.050

EQNS| 0.316 -1.405 -1.038 2.407 0.020 -0.029 -0.546 -0.048

EQZ -0.144 -0.236 0.096 1.146 -0.010 0.006 -0.102 -0.002

EQT -0.030 0.096 0.021 -0.029 -0.007 -0.006 0.009 -0.002

SPKW| -0.377 -0.563 0.689 0.113 0.027 -0.034 -0.017 0.011

SPKN| -0.113 -0.291 -0.437 0.018 0.000 0.015 -0.002 -0.002

83513 |OTHR| 1.233 1.643 -0.263 2.688 -0.470 -0.044 -3.853 -0.007

TEMP | -3.724 1.594 0.393 -3.192 -3.182 -0.007 -0.152 0.000

EQEW| -1.070 -0.066 0.138 -1.520 -0.265 0.009 0.331 0.005

EQNS| -0.282 -0.902 0.686 1.379 -0.078 -0.051 -0.322 -0.055

EQZ | -0.304 -0.128 0.012 1.156 0.003 0.003 -0.108 -0.003

EQT -0.012 0.090 -0.031 -0.076 -0.008 0.006 0.019 -0.001

SPKW| -1.040 -0.083 -0.027 0.241 0.072 0.001 -0.034 0.000

SPKN | 0.093 -0.574 -0.045 -0.011 -0.008 -0.005 0.000 -0.001

83524 |OTHR| 1.905 1.595 -0.243 2.502 -0.400 -0.034 -3.803 -0.008

TEMP | -3.075 2.237 -0.023 -3.204 -3.140 0.013 -0.148 -0.004

EQEW| -0.061 -0.032 -0.577 -0.110 -0.025 -0.026 0.023 0.083

EQNS| -0.923 -0.264 0.036 0.211 -0.213 0.002 -0.048 -0.004

EQZ -0.248 -0.264 -0.007 1.178 0.007 0.001 -0.111 0.001

EQT | 0.008 -0.008 -0.086 -0.008 -0.001 0.001 0.002 0.005

SPKW| 0.171 -0.733 -0.086 0.000 -0.013 0.003 -0.003 0.000

SPKN | -0.939 -0.110 0.071 0.229 0.073 -0.003 -0.033 0.001
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Table 3G.1-25
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11a (Continued)

Design Control Document/Tier 2

Location Element Nx Ny Nxy Mx My Mxy

ID (MN/m) | (MN/m) | (MN/m) | (MNm/m) [ (MNm/m) | (MNm/m) |Qx (MN/m)/Qy (MN/m)

15 Top slab 98120 |[OTHR| 0.698 0.780 0.572 -0.038 -0.023 -0.058 -0.008 0.000

@ Drywell TEMP| -7.704 -4.732 -1.166 0.747 0.629 2.583 -0.150 0.074

Head EQEW| -1.292 -1.085 -0.943 -0.055 -0.435 -0.121 -0.057 -0.066

Opening EQNS| 0.071 0.072 0.030 -0.046 -0.076 -0.034 -0.040 -0.019

EQZ | -0.808 -0.210 -0.293 0.379 0.220 0.278 -0.038 -0.236

EQT | -0.009 -0.026 -0.014 0.008 0.022 0.005 -0.006 -0.004

SPKW| 0.031 -0.011 0.008 -0.005 0.003 -0.001 0.002 0.002

SPKN | -0.031 -0.002 -0.012 0.002 -0.003 -0.001 -0.001 0.001

98135 |OTHR| 0.746 0.227 -0.218 -0.032 -0.140 0.101 0.079 -0.062

TEMP| -10.062 | -5.610 0.556 3.094 -2.008 -1.221 0.306 -0.222

EQEW| 0.125 0.340 -0.586 -0.132 -0.167 0.070 0.008 -0.065

EQNS| 0.622 0.061 -0.118 -0.162 -0.016 0.026 0.008 0.000

EQZ | -2.236 -0.182 0.197 0.527 -0.240 -0.066 0.082 -0.299

EQT 0.038 0.018 -0.022 -0.001 0.001 -0.007 -0.009 0.003

SPKW| 0.089 0.008 -0.008 -0.008 0.002 0.000 -0.001 0.002

SPKN | -0.097 -0.013 0.017 0.004 -0.002 0.001 0.001 -0.001

98104 |OTHR| 0.263 1.419 -0.308 0.061 0.523 0.016 0.108 -0.177

TEMP | -5.268 -2.661 0.786 -1.577 3.078 -1.390 0.146 -0.201

EQEW| 0417 0.603 -0.632 -0.056 -0.513 0.012 0.016 -0.418

EQNS| -0.057 -1.401 0.071 -0.034 -0.263 0.004 -0.035 0.028

EQZ | -0.066 -0.456 0.069 0.172 1.050 -0.219 0.002 -0.239

EQT 0.020 0.039 -0.032 -0.008 -0.029 0.009 -0.002 -0.017

SPKW| -0.001 -0.056 0.002 -0.003 0.007 0.000 -0.002 0.000

SPKN | -0.005 0.036 0.006 0.001 -0.016 0.001 0.002 0.000

16 Top slab 98149 |[OTHR| 0.689 0.927 -0.056 0.002 -0.029 -0.068 0.058 0.124

@ Center TEMP | -6.420 -3.274 -0.448 1.814 2.130 0.346 0.136 0.106

EQEW| -1.003 -0.296 -0.570 0.004 -0.119 -0.001 0.055 -0.012

EQNS| 0.296 0.658 0.077 -0.091 0.043 -0.048 -0.055 0.067

EQZ | -1.174 0.156 -0.372 0.527 0.371 -0.031 0.043 0.191

EQT 0.033 -0.037 0.002 0.002 0.005 -0.008 -0.005 -0.013

SPKW| 0.050 -0.025 -0.007 -0.006 0.008 -0.002 0.000 0.002

SPKN | -0.050 -0.002 0.004 0.004 -0.004 0.000 -0.001 -0.001

98170 |OTHR| 0.680 0.815 -0.130 0.102 0.274 -0.006 -0.016 -0.045

TEMP | -6.246 -3.905 -0.324 2.174 3.114 -0.038 0.113 0.455

EQEW| -1.062 0.055 -0.748 -0.033 0.008 -0.035 0.007 -0.003

EQNS| 0.114 -0.309 0.242 -0.109 -0.114 -0.002 -0.025 -0.023

EQZ | -1.023 0.029 -0.024 0.653 0.874 -0.004 0.011 0.023

EQT 0.033 0.043 -0.026 -0.001 -0.003 -0.009 0.003 0.001

SPKW| 0.050 -0.009 0.001 -0.003 0.011 0.001 0.000 0.002

SPKN | -0.051 -0.003 0.008 0.003 -0.011 0.001 0.000 -0.002

98109 |[OTHR| 0.517 1.104 -0.050 0.570 0.705 0.003 0.062 -0.133

TEMP | -6.252 -2.427 0.725 1.007 2.226 0.038 0.380 -0.086

EQEW| 0.121 -0.022 -0.733 -0.018 -0.235 -0.142 0.014 -0.139

EQNS| 0.015 -1.309 -0.036 -0.221 -0.377 -0.030 -0.060 0.070

EQZ | -0.194 -0.382 0.000 0.646 0.724 -0.119 -0.054 -0.048

EQT 0.012 0.024 -0.078 -0.008 -0.020 -0.001 -0.001 -0.014

SPKW| 0.017 -0.016 -0.002 -0.008 0.009 0.000 0.000 -0.001

SPKN | -0.028 0.011 0.007 0.006 -0.017 -0.001 0.000 0.002
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Table 3G.1-25
Combined Forces and Moments: RCCV, Selected Load Combination CV-11a (Continued)

Design Control Document/Tier 2

Location Element Nx Ny Nxy Mx My Mxy Qy

ID (MN/m) | (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)[ (MN/m)

17 Top slab 98174 |OTHR| 0.832 0.866 -0.015 -0.126 -0.089 0.127 0.098 -0.110
@ RCCV TEMP | -5.257 -4.725 1.957 2.429 2.294 0.439 -0.175 -0.031
EQEW| -1.274 -0.317 -0.731 -0.157 -0.150 0.128 0.060 -0.052

EQNS| 0.306 1.159 0.053 0.252 0.417 -0.212 -0.180 0.149

EQZ -0.519 0.046 -0.052 0.277 0.532 0.234 0.161 -0.084

EQT 0.054 -0.063 0.001 -0.026 -0.069 0.005 0.013 -0.026

SPKW | 0.045 -0.016 -0.016 -0.005 0.020 -0.002 -0.001 0.004

SPKN | -0.044 -0.015 0.009 0.005 -0.011 -0.001 -0.001 -0.003

98197 |OTHR| 0.584 0.986 -0.105 -0.226 -0.765 -0.017 -0.035 -0.491

TEMP | -7.993 -3.381 -0.911 1.891 2.951 0.273 0.139 -0.592

EQEW| -1.529 -0.094 -0.596 -0.157 -0.512 -0.060 -0.039 -0.104

EQNS| 0.116 -0.499 0.542 0.094 -0.045 -0.123 0.028 0.104

EQZ | -0.155 -0.016 0.113 0.343 -0.833 -0.060 -0.048 -0.581

EQT 0.030 0.070 -0.039 -0.013 -0.013 0.004 -0.003 -0.005

SPKW | 0.062 -0.027 0.006 0.006 0.007 0.002 0.001 0.001

SPKN | -0.047 0.006 0.007 0.003 -0.007 0.001 0.000 0.001

98103 |OTHR| 0.633 1.208 -0.016 0.041 0.325 -0.137 -0.315 -0.120

TEMP | -6.656 -4.117 0.218 4.494 3.771 0.226 1.080 0.001

EQEW| -0.222 0.168 -1.093 -0.035 -0.048 -0.197 0.040 -0.043

EQNS| -0.349 -1.493 0.077 -1.238 -0.628 0.001 -0.319 0.019

EQZ 0.009 -0.287 -0.065 -1.481 -0.221 -0.171 -0.781 -0.095

EQT | -0.020 0.037 -0.202 0.003 0.003 -0.009 0.009 0.006

SPKW| 0.019 -0.001 0.002 -0.002 0.013 0.000 0.004 -0.001

SPKN | -0.032 0.001 0.000 -0.016 -0.027 0.000 -0.009 0.001
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Table 3G.1-26

Design Control Document/Tier 2

Location Element Nx Nxy Mx My Mxy
ID (MN/m) [Ny (MN/m)] (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) [Qx (MN/m)/Qy (MN/m)
1 RPV 5006 |OTHR| -3.257 -10.916 0.049 0.561 3.323 0.045 -0.012 1.795
Pedestal TEMP | -13.947 0.161 -0.486 -15.740 -11.087 -0.102 0.226 4.880
Bottom EQEW| 3.824 6.562 -1.902 -0.846 -4.326 -0.053 0.250 -1.867
EQNS| -3.659 -4.291 -0.463 0.933 5.377 0.046 0.061 2.277
EQZ | -1.459 1.504 -0.109 0.369 2.146 -0.005 0.011 0.951
EQT 0.352 0.155 0.243 0.016 -0.150 -0.018 0.037 -0.097
SPKW| -0.240 0.042 0.193 -0.019 0.016 -0.041 0.021 0.066
SPKN | -0.242 -0.059 -0.226 0.042 0.132 0.035 -0.009 0.105
5013 |OTHR| -3.985 -10.910 1.017 0.478 3.494 0.007 -0.027 2.027
TEMP | -13.372 0.271 -0.086 -16.029 -11.713 -0.007 0.019 4.752
EQEW| 5.429 10.427 0.215 -1.323 -6.638 -0.002 0.012 -2.984
EQNS| -0.845 1.502 -0.434 0.377 2.323 -0.013 0.130 0.940
EQZ | -1.245 1.957 -0.167 0.325 1.935 -0.001 0.012 0.845
EQT 0.259 0.237 0.247 -0.078 -0.282 -0.014 0.037 -0.146
SPKW| 0.259 0.275 0.011 0.155 -0.148 0.005 -0.002 -0.077
SPKN | -0.678 -0.176 -0.094 -0.153 0.170 -0.007 0.012 0.192
5024 |OTHR| -3.647 -8.758 0.720 0.647 2.974 -0.007 0.011 1.745
TEMP | -13.919 0.215 0.002 -16.061 -10.406 -0.078 -0.046 4.926
EQEW| 0.453 0.627 3.241 -0.093 -0.436 0.007 -0.264 -0.196
EQNS| 2.083 7.762 -0.043 -0.392 -1.472 -0.004 0.013 -0.778
EQZ | -0.986 2.190 -0.014 0.309 1.777 -0.007 -0.003 0.773
EQT 0.016 0.008 0.419 -0.009 -0.021 -0.013 0.008 -0.007
SPKW| -0.626 -0.190 -0.019 -0.147 0.198 0.005 -0.002 0.192
SPKN | 0.351 0.334 -0.006 0.143 -0.266 -0.001 -0.004 -0.125
2 RPV 6006 |OTHR| 0.916 -12.002 0.243 -0.087 -0.095 0.041 0.105 -0.392
Pedestal TEMP | -2.483 0.613 0.460 -16.186 -15.497 0.425 0.153 -1.652
Mid-Height EQEW| -0.307 2.620 -3.688 0.070 0.312 -0.267 0.010 -0.094
EQNS | 0.421 -2.493 -1.016 -0.148 -0.141 0.015 0.118 0.098
EQZ 0.062 1.529 -0.161 -0.022 -0.079 -0.020 -0.017 -0.006
EQT | -0.016 0.005 0.132 0.025 0.027 -0.038 -0.007 -0.009
SPKW| -0.450 0.080 -0.232 -0.054 0.044 -0.055 -0.159 -0.084
SPKN | -0.183 0.071 0.166 -0.016 -0.010 0.041 0.124 -0.042
6013 |OTHR| 0.420 -10.816 1.129 -0.277 -0.278 0.000 -0.011 -0.374
TEMP | -2.675 0.292 -0.222 -16.668 -15.409 -0.043 -0.034 -1.882
EQEW| -0.916 4.064 0.457 0.189 0.314 -0.026 0.009 -0.303
EQNS| -0.364 1.437 -1.767 -0.345 -0.186 -0.111 -0.049 0.004
EQZ 0.066 1.672 -0.252 0.007 -0.047 -0.008 0.010 -0.040
EQT | -0.032 -0.006 0.321 0.014 0.040 -0.039 0.001 -0.016
SPKW | 0.044 0.014 0.072 0.513 0.287 0.014 0.041 -0.206
SPKN | -0.608 0.082 -0.139 -0.423 -0.127 -0.019 -0.025 -0.009
6024 |OTHR| 0.502 -5.378 0.135 0.270 -0.203 -0.006 0.013 -0.269
TEMP | -2.798 0.648 0.087 -18.667 -11.882 -0.682 0.031 -1.562
EQEW| -0.203 1.547 6.461 0.032 0.048 0.415 0.220 0.041
EQNS| -0.380 3.898 0.316 0.367 0.224 -0.039 -0.049 -0.258
EQZ | -0.043 1.267 0.131 -0.001 0.014 -0.008 -0.011 -0.062
EQT | -0.022 0.111 0.592 -0.008 0.000 0.002 0.011 0.001
SPKW| -0.606 0.083 0.037 -0.450 -0.108 -0.003 0.024 -0.028
SPKN | -0.161 -0.122 -0.033 0.542 0.381 0.002 -0.026 -0.221
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Table 3G.1-26
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11b (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy Qy

ID Nx (MN/m)|Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)| (MN/m)

3 RPV 6606 |OTHR| 0.868 -10.324 1.683 0.427 4.064 0.209 -0.019 -1.787
Pedestal TEMP 3.459 0.568 0.467 -16.412 -12.055 0.121 -0.772 -1.957
Top EQEW| -1.238 0.118 -2.973 0.335 1.594 0.093 -0.028 -0.657
EQNS| -0.120 -1.156 -0.164 -0.406 -3.016 -0.196 0.727 0.863

EQZ 0.166 1.067 -0.306 -0.247 -1.746 -0.099 -0.047 0.631

EQT -0.059 -0.050 0.201 -0.007 0.087 -0.021 -0.045 -0.029

SPKW| -0.704 0.033 -0.392 -0.092 0.025 0.224 -0.499 -0.135

SPKN | -0.339 0.062 0.323 0.044 0.014 -0.210 0.435 -0.110

6613 |OTHR| 0.304 -9.650 0.657 0.346 4.774 -0.019 0.458 -1.820

TEMP | 4.014 0.624 -0.376 -16.392 -12.231 -0.024 0.838 -1.943

EQEW| -1.347 0.069 0.314 0.642 2.502 0.025 -0.155 -0.972

EQNS| -1.375 1.345 -1.301 -0.577 -1.769 0.318 -0.089 0.297

EQZ 0.176 1.114 -0.128 -0.210 -1.696 0.113 0.019 0.609

EQT -0.001 -0.104 0.278 0.051 0.156 -0.040 -0.042 -0.050

SPKW| 0.387 -0.006 -0.005 0.292 0.015 -0.028 0.061 0.003

SPKN | -1.150 0.087 0.014 -0.244 0.011 0.045 -0.060 -0.228

6624 |OTHR| 0.355 -6.546 0.817 1.271 6.234 0.050 0.962 -1.712

TEMP | 4.131 0.639 0.234 -16.379 -12.033 0.102 -1.077 -1.799

EQEW| -0.190 0.065 4.374 -0.010 0.231 -0.176 0.137 -0.087

EQNS| 0.293 3.518 -0.102 0.328 -0.109 0.011 -0.062 0.073

EQZ 0.091 1.069 -0.073 -0.227 -1.697 -0.114 -0.019 0.598

EQT -0.030 -0.003 0.423 -0.013 0.017 -0.034 -0.008 -0.011

SPKW| -1.363 0.123 0.037 -0.280 -0.015 -0.035 0.045 -0.233

SPKN 0.393 -0.065 0.000 0.276 -0.009 0.013 -0.033 0.028

4 RCCV 1806 |OTHR 1.426 -1.513 -0.077 0.601 3.795 0.015 0.012 1.464
Wetwell TEMP | -2.089 -1.627 -0.394 -10.252 -14.421 0.073 0.070 -1.432
Bottom EQEW| 0.729 4.585 -4.703 -0.176 -0.955 -0.027 0.011 -0.377
EQNS| -1.663 -1.606 -3.784 0.241 1.992 -0.076 0.018 0.733

EQZ 0.276 3.169 -0.099 0.073 0.469 -0.006 0.001 0.100

EQT 0.108 0.050 0.777 -0.002 -0.048 -0.016 0.000 -0.025

SPKW| -0.433 0.096 0.283 -0.005 0.013 0.055 0.007 0.053

SPKN | -0.162 0.088 0.000 -0.036 -0.034 -0.020 0.002 0.001

1813 |OTHR| 0.897 -2.056 0.292 0.643 4.075 0.012 -0.015 1.685

TEMP | -2.608 -4.438 -0.288 -9.980 -13.822 -0.044 -0.007 -1.104

EQEW| 1.114 5.859 0.928 -0.274 -1.581 -0.011 0.006 -0.664

EQNS| -0.371 3.027 -4.441 0.119 0.882 -0.034 0.019 0.352

EQZ 0.403 3.198 -0.126 0.071 0.390 -0.005 0.001 0.066

EQT 0.096 -0.035 0.890 -0.008 -0.050 -0.028 0.001 -0.036

SPKW| 0.032 -0.028 -0.069 0.037 -0.031 -0.001 0.003 0.029

SPKN | -0.468 0.064 0.168 -0.033 0.031 0.000 -0.006 0.050

1824 |OTHR| 0.692 -2.498 -0.008 0.706 4.109 0.021 -0.017 1.748

TEMP | -1.725 -4.483 0.172 -10.129 -13.767 0.031 -0.103 -1.054

EQEW| 0.071 0.451 7.426 -0.033 -0.119 0.094 -0.059 -0.064

EQNS| 0.906 6.607 -0.267 -0.034 -0.345 -0.011 0.003 -0.240

EQZ 0.327 3.634 0.042 0.074 0.449 0.000 0.002 0.092

EQT 0.002 -0.002 1.125 -0.003 -0.005 -0.013 -0.004 -0.003

SPKW| -0.581 0.147 -0.037 -0.044 0.047 -0.002 0.005 0.063

SPKN | -0.022 -0.020 0.071 0.051 -0.010 0.003 -0.013 0.041
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Table 3G.1-26
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11b (Continued)

Design Control Document/Tier 2

Location Element Ny Nxy Mx My Mxy
ID Nx (MN/m)| (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) [Qx (MN/m)|Qy (MN/m)
5RCCV 2606 |OTHR| 3.262 -1.242 -0.204 -0.185 -0.688 -0.011 0.008 -0.235
Wetwell TEMP | -4.378 -2.154 -0.405 -9.998 -7.615 0.005 0.039 0.073
Mid-Height EQEW| 0.042 3.102 -4.217 0.030 0.120 -0.061 -0.007 -0.089
EQNS| -0.421 -1.104 -3.924 -0.087 -0.098 -0.120 -0.018 0.181
EQZ 0.129 2.896 -0.130 -0.004 0.020 -0.007 0.001 0.061
EQT 0.002 0.036 0.741 0.003 0.003 -0.019 0.005 -0.004
SPKW| -0.080 0.068 0.138 -0.013 -0.040 0.018 0.004 0.001
SPKN | -0.084 0.034 -0.014 -0.017 0.001 -0.018 -0.003 -0.002
2613 |OTHR| 2.771 -1.844 0.312 -0.230 -0.777 0.014 -0.002 -0.137
TEMP | -5.309 -5.586 0.063 -9.714 -7.480 -0.018 -0.096 0.442
EQEW| -0.005 4.069 0.921 0.044 0.171 -0.017 -0.010 -0.249
EQNS| -0.798 2.750 -4.413 -0.053 -0.089 -0.036 -0.024 0.163
EQZ 0.199 2.967 -0.138 0.020 0.040 -0.003 0.000 0.040
EQT 0.102 -0.088 0.859 0.011 0.023 -0.025 -0.002 -0.011
SPKW| 0.224 0.087 -0.048 0.025 -0.043 -0.002 0.000 0.018
SPKN | -0.291 -0.003 0.164 -0.035 -0.019 0.005 0.002 -0.008
2624 |OTHR| 3.081 -2.051 0.035 -0.145 -0.859 0.001 0.006 -0.258
TEMP | -4.767 -5.072 -0.072 -10.108 -7.790 -0.038 0.082 0.381
EQEW| 0.046 0.198 6.829 0.008 0.044 0.103 0.036 -0.013
EQNS| -0.044 5.027 -0.262 0.099 0.205 -0.005 -0.005 -0.062
EQZ 0.193 3.390 0.018 -0.013 -0.002 0.000 0.002 0.080
EQT | -0.002 -0.017 0.934 -0.001 0.006 -0.019 0.003 0.000
SPKW| -0.284 0.016 -0.021 -0.043 -0.029 -0.005 0.004 -0.020
SPKN | 0.208 0.115 0.031 0.023 -0.048 0.002 -0.003 0.032
6 RCCV 3406 |OTHR| 2.368 -0.738 -0.033 -0.022 0.040 0.036 -0.024 0.008
Wetwell TEMP| 5.146 -1.793 0.374 -10.845 -13.921 0.028 0.122 2434
Top EQEW| -0.398 1.932 -3.913 0.030 0.165 -0.110 0.074 -0.089
EQNS | -0.091 -0.510 -3.585 -0.105 -0.299 -0.018 -0.047 0.142
EQZ 0.195 2.546 -0.179 -0.076 -0.463 0.034 -0.071 0.157
EQT 0.052 -0.005 0.713 -0.006 -0.021 -0.024 -0.003 0.008
SPKW| -0.019 0.052 0.051 -0.006 -0.011 0.016 -0.012 -0.006
SPKN | -0.031 0.005 0.025 -0.001 0.012 -0.012 0.007 -0.006
3413 |OTHR| 1.937 -1.695 0.218 -0.081 -0.106 -0.087 0.055 0.053
TEMP| 3.360 -7.377 0.327 -10.754 -14.083 -0.105 0.111 2.634
EQEW| -0.289 2.645 0.971 0.054 0.321 0.036 -0.062 -0.227
EQNS| -0.662 2.398 -4.252 -0.039 -0.196 -0.071 0.067 0.077
EQZ 0.063 2.823 -0.097 -0.025 -0.210 0.004 0.016 0.076
EQT 0.091 -0.104 0.873 0.007 0.025 -0.013 -0.010 -0.005
SPKW| 0.132 0.130 -0.025 0.009 -0.056 -0.004 0.004 0.033
SPKN | -0.166 -0.041 0.094 -0.011 0.022 0.001 -0.002 -0.021
3424 |OTHR| 1.931 -1.413 0.062 0.076 0.252 0.004 0.016 -0.044
TEMP | 3.550 -6.962 0.378 -10.104 -10.258 0.043 -0.160 1.032
EQEW| -0.187 0.123 5.910 0.017 0.013 0.010 0.005 0.006
EQNS| -0.518 3.812 -0.168 0.065 0.270 0.045 -0.033 -0.081
EQZ 0.120 3.010 -0.010 -0.059 -0.305 0.045 -0.058 0.079
EQT | -0.032 -0.004 0.782 -0.001 -0.004 -0.024 -0.007 0.004
SPKW| -0.147 -0.044 -0.004 -0.005 0.046 -0.004 0.002 -0.031
SPKN | 0.183 0.153 0.008 -0.008 -0.136 0.003 -0.004 0.053
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Table 3G.1-26
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11b (Continued)

Design Control Document/Tier 2

Location Element Ny Nxy Mx My Mxy
ID Nx (MN/m)| (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) [Qx (MN/m)|Qy (MN/m)
7 RCCV 3606 |OTHR| 2.307 -0.345 -0.150 0.001 0.204 0.058 -0.004 0.458
Drywell TEMP| 0.855 -1.873 -0.034 -12.684 -14.715 0.245 0.161 -0.543
Bottom EQEW| -0.452 1.766 -3.473 -0.041 -0.248 -0.085 0.065 -0.016
EQNS| -0.031 -0.141 -3.512 0.074 0.711 0.047 -0.003 0.201
EQZ 0.062 2.442 -0.034 0.009 -0.005 0.039 -0.062 -0.045
EQT 0.059 -0.015 0.652 -0.012 -0.046 -0.022 -0.003 -0.015
SPKW| -0.017 0.050 0.033 -0.003 0.004 -0.002 -0.012 0.002
SPKN | -0.026 0.005 0.016 0.000 0.012 0.001 0.008 0.005
3613 |OTHR| 1.914 -1.363 0.249 0.034 0.546 -0.052 0.018 0.692
TEMP| -1.019 -8.771 1.274 -12.290 -13.057 -0.280 0.001 -0.234
EQEW| -0.265 2.846 1.125 -0.134 -0.780 -0.006 -0.052 -0.296
EQNS| -0.698 2.066 -3.945 0.081 0.502 -0.070 0.057 0.204
EQZ -0.070 2.782 -0.112 0.007 0.010 -0.009 0.017 -0.131
EQT 0.095 -0.082 0.789 -0.001 -0.019 -0.016 -0.009 -0.006
SPKW| 0.103 0.099 -0.019 0.022 0.033 -0.002 0.003 0.004
SPKN | -0.143 -0.041 0.051 -0.011 0.011 -0.001 -0.002 0.013
3624 |OTHR| 1.814 -1.444 0.092 0.193 0.906 0.014 0.022 0.641
TEMP | -10.073 -8.472 0.316 -7.314 -7.358 0.070 -0.111 1.306
EQEW| -0.126 0.166 5.784 -0.041 -0.106 0.041 0.024 -0.050
EQNS| -0.550 3.914 -0.186 -0.048 -0.303 0.055 -0.007 -0.021
EQZ 0.078 3.186 -0.058 -0.032 -0.159 0.047 -0.033 -0.095
EQT -0.021 -0.004 0.787 -0.007 -0.013 -0.022 -0.005 -0.006
SPKW| -0.123 -0.026 -0.002 -0.011 -0.001 0.000 0.002 0.005
SPKN | 0.142 0.069 0.005 0.022 0.048 -0.001 -0.004 0.008
8 RCCV 4006 |OTHR| 1.708 -0.083 -0.103 -0.094 -0.323 0.007 0.026 -0.160
Drywell TEMP| 1.877 -1.562 -0.442 -12.483 -13.207 0.139 -0.296 -0.380
Mid-Height EQEW| -0.910 0.987 -3.270 0.020 0.052 -0.092 -0.017 -0.156
EQNS| 0.790 0.233 -3.141 -0.077 -0.071 -0.062 0.029 0.261
EQZ -0.449 2.407 0.073 0.095 0.356 0.041 0.003 -0.161
EQT 0.019 -0.053 0.620 -0.001 -0.016 -0.024 0.000 -0.007
SPKW| -0.013 0.044 0.005 -0.003 0.001 0.010 -0.001 -0.001
SPKN | -0.014 0.006 0.039 0.001 -0.004 -0.006 0.001 0.002
4013 |OTHR| 1.611 -1.516 0.377 -0.124 -0.443 0.004 -0.008 -0.151
TEMP| 1.214 -10.590 1.149 -12.238 -11.748 0.051 -0.198 -0.348
EQEW| -1.066 1.762 0.993 0.076 0.313 0.008 -0.022 -0.324
EQNS| -0.292 2.306 -3.780 -0.012 -0.067 -0.088 0.014 0.108
EQZ -0.429 2.930 -0.188 0.043 0.368 0.001 0.006 -0.071
EQT 0.077 -0.117 0.773 -0.003 -0.022 -0.006 -0.001 0.008
SPKW]| 0.058 0.139 -0.017 0.011 0.005 -0.002 0.000 0.014
SPKN | -0.064 -0.052 0.039 -0.010 -0.009 -0.001 0.000 -0.003
4976 |OTHR| 1.442 -0.846 0.125 0.010 -0.170 0.010 -0.011 -0.194
TEMP| -8.101 -7.344 0.924 -7.622 -8.430 0.004 0.035 -0.545
EQEW| 0.115 0.026 5.969 0.045 0.045 0.059 0.041 -0.021
EQNS | -0.454 3.036 -0.266 -0.063 -0.168 -0.016 0.009 -0.046
EQZ -0.086 2.647 -0.162 0.018 0.189 0.003 0.005 -0.084
EQT 0.030 -0.017 0.833 0.005 0.002 -0.016 0.006 -0.001
SPKW| -0.050 -0.035 0.003 -0.004 0.006 -0.002 0.000 -0.009
SPKN | 0.067 0.077 -0.003 0.007 -0.007 0.002 -0.001 0.019
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Table 3G.1-26
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11b (Continued)

Design Control Document/Tier 2

Location Element Ny Nxy Mx My Mxy

ID Nx (MN/m)| (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

9 RCCV 4406 |OTHR| 0.619 0.175 -0.078 0.216 1.213 -0.016 -0.016 -0.432
Drywell TEMP| 0.823 -3.764 -3.737 -11.621 -12.462 0.691 -0.182 -0.529
Top EQEW| -1.432 0.273 -2.870 0.144 0.700 -0.008 0.016 -0.292
EQNS| 1.184 1.012 -2.125 -0.314 -1.191 0.022 0.092 0.455

EQZ -0.124 2.743 0.734 0.154 1.012 0.008 -0.003 -0.180

EQT | -0.058 -0.128 0.705 0.017 0.085 -0.019 -0.034 -0.040

SPKW| -0.005 0.045 0.000 -0.001 0.004 0.006 0.009 -0.001

SPKN | -0.010 0.008 0.051 -0.001 -0.009 -0.004 -0.005 0.000

4413 |OTHR| 0.121 -1.684 0.335 0.163 1.400 0.040 0.009 -0.564

TEMP| -1.109 -11.745 -0.412 -12.243 -11.597 0.480 -0.143 0.316

EQEW| -1.216 0.860 0.828 0.183 1.145 0.044 0.052 -0.240

EQNS| 0.714 2.598 -3.377 -0.009 -0.368 -0.034 -0.042 0.072

EQZ 0.349 3.050 -0.086 0.139 0.731 -0.005 0.010 -0.144

EQT | -0.003 -0.148 0.957 0.006 0.052 -0.010 -0.002 -0.030

SPKW/| 0.085 0.166 -0.005 -0.005 -0.062 0.001 0.000 0.027

SPKN | -0.051 -0.051 0.033 -0.001 0.016 0.000 0.000 -0.013

4424 |OTHR| 0.999 -0.380 0.099 0.265 1.433 0.021 0.003 -0.483

TEMP | -11.976 -5.333 1.168 -6.791 -4.544 -0.050 -0.027 -2.329

EQEW| 0.212 -0.022 6.191 0.053 0.031 0.004 0.056 0.017

EQNS| -0.865 2.281 -0.226 -0.048 -0.330 -0.020 -0.004 -0.009

EQZ -0.042 2.067 -0.135 0.054 0.448 -0.003 0.000 -0.085

EQT 0.048 -0.016 1.133 0.008 0.006 -0.013 -0.009 0.001

SPKW| -0.016 -0.034 0.004 0.006 0.045 0.000 -0.001 -0.016

SPKN | 0.027 0.069 -0.003 -0.011 -0.079 0.000 0.001 0.029

10 Basemat 80003 |[OTHR| -1.855 -0.771 0.112 -0.116 0.322 0.026 0.488 -0.370
@ Center TEMP| -1.459 -2.034 -0.010 -4.165 -4.332 -0.019 0.027 -0.018
EQEW| 0.003 0.113 0.970 0.137 0.241 -0.184 0.020 0.540

EQNS| 3.586 2.842 -0.331 -4.691 -4.176 0.064 0.477 0.092

EQZ 1.176 1.338 -0.029 -3.648 -3.734 0.003 -0.174 0.134

EQT 0.037 -0.014 0.415 0.005 0.011 -0.032 0.006 0.031

SPKW| 0.503 -1.631 -0.002 0.153 0.078 -0.003 -0.012 -0.008

SPKN | -1.793 0.512 0.019 0.092 0.131 -0.015 0.022 0.007

80007 |[OTHR| -1.890 -0.826 0.066 0.061 0.359 0.053 0.234 -0.488

TEMP| -1.464 -1.995 0.022 -4.146 -4.332 -0.017 0.015 -0.025

EQEW| 0.363 -0.256 0.505 0.315 0.349 -0.067 -0.002 0.512

EQNS| 3.503 2.916 -0.316 -4.254 -4.033 0.165 0.614 0.111

EQZ 1.185 1.348 -0.024 -3.657 -3.736 0.001 0.023 0.216

EQT 0.062 -0.063 0.349 0.016 0.016 -0.025 0.009 0.028

SPKW| 0.508 -1.633 -0.003 0.149 0.079 -0.003 -0.002 -0.006

SPKN| -1.791 0.519 0.021 0.100 0.135 -0.012 0.011 0.004

80012 [OTHR| -1.987 -0.895 0.086 0.269 0.561 -0.054 -0.045 -0.239

TEMP| -1.470 -1.929 0.013 -4.141 -4.342 -0.014 -0.003 -0.003

EQEW| -0.098 0.116 0.355 0.055 0.059 0.106 -0.005 0.558

EQNS| 3.205 3.049 -0.151 -3.908 -3.829 0.022 0.680 -0.001

EQZ 1.185 1.364 -0.024 -3.656 -3.737 0.002 0.208 0.029

EQT 0.024 -0.016 0.318 0.003 0.001 -0.016 0.003 0.030

SPKW| 0.516 -1.630 0.001 0.143 0.078 -0.003 0.001 -0.002

SPKN | -1.793 0.522 0.020 0.111 0.146 -0.016 0.007 0.001
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Table 3G.1-26
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11b (Continued)

Design Control Document/Tier 2

Location Element Nx Nxy Mx My Mxy Qx

ID (MN/m) |Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) |Qy (MN/m)

11 Basemat 80206 |OTHR| -1.301 -0.634 0.258 -4.446 -3.850 1.787 1.824 -1.781

Inside TEMP | -1.452 -2.440 0.102 -4.566 -4.902 0.112 -0.003 -0.132

RPV Pedestal EQEW| 1.123 -0.469 2.151 2.151 2.565 -1.023 -0.541 1.016

EQNS | 4.320 2.471 -1.054 -6.305 -4.299 0.491 0.742 0.202

EQZ 1.149 1.282 -0.043 -1.685 -1.928 -0.649 -0.747 0.658

EQT 0.104 -0.077 0.574 -0.151 0.217 -0.100 0.111 0.160

SPKW| 0.385 -1.507 -0.021 0.051 0.222 -0.006 0.084 0.094

SPKN| -1.718 0.364 0.005 0.174 -0.067 0.002 -0.077 -0.102

80213 |OTHR| -1.511 -0.742 0.135 -2.126 -5.197 0.636 0.628 -2.368

TEMP | -1.560 -1.931 0.037 -4.415 -4.996 -0.075 -0.008 -0.208

EQEW| 1.929 -0.848 0.482 2.692 4.698 0.061 0.096 1.708

EQNS| 3.499 2.910 -1.544 -3.171 -2.170 1.378 1.189 0.724

EQZ 1.179 1.367 -0.064 -2.356 -1.102 0.052 0.028 1.027

EQT 0.217 -0.076 0.421 0.124 0.163 0.087 0.136 0.041

SPKW| 0.312 -1.636 -0.043 -0.034 0.008 0.016 -0.002 0.005

SPKN | -1.592 0.519 0.012 0.279 0.202 -0.018 -0.006 -0.006

80224 |OTHR| -2.296 -1.506 -0.004 -2.546 -1.579 -0.774 -1.518 -0.753

TEMP| -1.413 -1.845 0.033 -4.392 -4.556 -0.029 -0.087 0.015

EQEW| 0.076 0.039 -1.798 0.300 0.206 0.366 0.075 0.061

EQNS| 2.510 3.600 -0.146 1.629 -1.229 0.129 1.970 0.063

EQZ 1.233 1.441 -0.024 -1.139 -2.368 0.090 0.999 0.079

EQT | 0.029 -0.016 -0.094 0.040 -0.001 -0.126 0.011 -0.150

SPKW| 0.558 -1.432 0.002 0.166 0.244 0.006 -0.016 0.014

SPKN | -1.804 0.342 0.016 0.082 0.010 -0.007 0.010 0.000

12 S/P Slab 83306 |OTHR| -0.628 2.091 -0.460 -0.911 0.921 -0.127 3.664 -0.060

@ RPV TEMP | -9.972 1.598 -0.064 -9.481 -8.299 0.020 -0.052 -0.031

EQEW| -0.804 -0.320 1.004 1.133 0.470 -0.277 0.459 0.135

EQNS | -0.024 -1.056 -1.566 -2.820 -1.643 -0.313 -1.032 0.123

EQZ -0.124 -0.267 0.146 -1.455 -0.965 0.018 -0.734 0.021

EQT -0.015 0.015 -0.033 0.056 0.025 -0.023 0.017 0.014

SPKW | -0.450 -0.624 1.118 -0.045 -0.038 0.007 -0.032 0.005

SPKN | -0.194 -0.406 -0.948 -0.019 -0.016 0.004 -0.008 -0.004

83313 |OTHR| 0.001 1.742 -0.867 -0.814 1.037 -0.164 3.705 0.055

TEMP | -10.412 2.279 0.020 -9.487 -8.358 -0.018 -0.032 0.009

EQEW| -1.336 -0.260 0.171 1.627 0.736 0.021 0.659 -0.015

EQNS| -0.431 -1.505 0.783 -1.652 -1.076 -0.449 -0.591 0.167

EQZ -0.247 -0.187 0.074 -1.467 -0.967 -0.012 -0.738 -0.021

EQT -0.008 0.052 -0.097 0.100 0.051 0.005 0.037 0.005

SPKW| -0.598 0.253 -0.089 -0.057 -0.032 0.000 -0.057 0.001

SPKN | -0.208 -0.985 0.124 -0.025 -0.021 -0.001 -0.004 -0.003

83324 |OTHR| 1.847 1.966 -0.687 -0.497 1.443 -0.193 3.909 -0.074

TEMP | -10.086 2.442 0.535 -9.394 -8.241 -0.004 0.012 0.009

EQEW| -0.175 -0.020 -1.709 0.074 0.043 0.410 0.039 -0.175

EQNS| -0.623 -0.113 0.101 -0.297 -0.317 -0.028 -0.051 0.017

EQZ | -0.232 -0.288 -0.002 -1.473 -0.971 0.018 -0.742 0.020

EQT -0.007 -0.012 -0.225 0.007 0.004 0.029 0.002 -0.011

SPKW| -0.201 -1.214 -0.128 -0.044 -0.044 0.000 -0.012 0.004

SPKN | -0.482 0.259 0.061 -0.046 -0.017 0.000 -0.051 -0.002
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Table 3G.1-26
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11b (Continued)

Design Control Document/Tier 2

Location Element Nx Ny Nxy Mx My Mxy

ID (MN/m) | (MN/m) | (MN/m) | (MNm/m) [ (MNm/m) | (MNm/m) |Qx (MN/m)/Qy (MN/m)

13 S/P Slab 83406 |OTHR| -0.086 1.914 -0.422 -5.651 -1.475 -0.038 -0.326 0.000

@ Center TEMP| -6.718 -1.759 -0.385 -8.944 -8.523 -0.007 -0.094 0.009

EQEW| -0.707 0.030 0.424 -0.259 0.175 -0.189 0.290 0.000

EQNS | 0.042 -1.356 -1.365 0.433 -0.909 -0.224 -0.712 -0.011

EQZ | -0.143 -0.260 0.105 0.552 -0.468 0.003 -0.366 0.000

EQT | -0.012 0.060 0.007 0.004 0.009 -0.018 0.012 0.001

SPKW| -0.388 -0.588 0.846 0.055 -0.010 -0.007 -0.024 0.012

SPKN | -0.186 -0.377 -0.648 0.009 -0.009 0.009 -0.006 -0.005

83413 |OTHR| 0.684 1.543 -0.376 -5.659 -1.422 -0.112 -0.295 0.004

TEMP | -7.659 -0.903 0.493 -9.069 -8.607 -0.009 -0.043 -0.004

EQEW| -1.249 -0.033 0.148 -0.337 0.283 0.028 0.418 0.001

EQNS| -0.317 -1.137 0.740 0.244 -0.656 -0.297 -0.419 0.010

EQZ | -0.294 -0.142 0.032 0.545 -0.458 0.002 -0.369 -0.002

EQT | -0.017 0.072 -0.049 -0.008 0.023 0.003 0.024 -0.001

SPKW| -0.916 0.099 -0.048 0.119 0.017 0.001 -0.042 0.000

SPKN | -0.003 -0.766 0.028 -0.010 -0.017 -0.004 -0.004 0.001

83424 |OTHR| 1.805 1.563 -0.297 -5.712 -1.212 -0.093 -0.220 0.004

TEMP| -6.972 -0.779 -0.021 -9.008 -8.518 0.002 -0.039 0.004

EQEW| -0.106 -0.009 -0.929 -0.033 0.010 0.268 0.026 0.015

EQNS| -0.869 -0.164 0.069 0.039 -0.327 -0.018 -0.075 0.000

EQZ | -0.256 -0.261 -0.004 0.553 -0.457 0.001 -0.373 0.001

EQT 0.003 -0.010 -0.130 -0.001 0.002 0.019 0.002 0.000

SPKW| 0.053 -0.975 -0.101 -0.006 -0.031 0.001 -0.009 -0.001

SPKN | -0.791 0.077 0.054 0.112 0.025 -0.001 -0.037 0.001

14 S/P Slab 83506 |OTHR| 0.388 1.806 -0.283 2.552 -0.420 -0.031 -3.437 -0.003

@ RCCV TEMP | -5.228 -3.030 -0.183 -8.795 -8.644 -0.044 -0.124 0.014

EQEW| -0.506 -0.030 0.101 -1.095 -0.198 -0.003 0.234 -0.050

EQNS| 0.316 -1.405 -1.038 2.407 0.020 -0.029 -0.546 -0.048

EQZ | -0.144 -0.236 0.096 1.146 -0.010 0.006 -0.102 -0.002

EQT | -0.030 0.096 0.021 -0.029 -0.007 -0.006 0.009 -0.002

SPKW| -0.377 -0.563 0.689 0.113 0.027 -0.034 -0.017 0.011

SPKN | -0.113 -0.291 -0.437 0.018 0.000 0.015 -0.002 -0.002

83513 |OTHR| 1.044 1.490 -0.279 2.456 -0.404 -0.044 -3.413 -0.007

TEMP | -6.407 -2.664 0.563 -9.202 -8.697 -0.010 0.002 0.004

EQEW| -1.070 -0.066 0.138 -1.520 -0.265 0.009 0.331 0.005

EQNS| -0.282 -0.902 0.686 1.379 -0.078 -0.051 -0.322 -0.055

EQZ | -0.304 -0.128 0.012 1.156 0.003 0.003 -0.108 -0.003

EQT | -0.012 0.090 -0.031 -0.076 -0.008 0.006 0.019 -0.001

SPKW | -1.040 -0.083 -0.027 0.241 0.072 0.001 -0.034 0.000

SPKN | 0.093 -0.574 -0.045 -0.011 -0.008 -0.005 0.000 -0.001

83524 |OTHR| 1.691 1.429 -0.239 2.247 -0.338 -0.034 -3.359 -0.008

TEMP | -5.481 -2.152 -0.087 -9.085 -8.636 0.017 -0.037 -0.005

EQEW| -0.061 -0.032 -0.577 -0.110 -0.025 -0.026 0.023 0.083

EQNS| -0.923 -0.264 0.036 0.211 -0.213 0.002 -0.048 -0.004

EQZ | -0.248 -0.264 -0.007 1.178 0.007 0.001 -0.111 0.001

EQT 0.008 -0.008 -0.086 -0.008 -0.001 0.001 0.002 0.005

SPKW| 0.171 -0.733 -0.086 0.000 -0.013 0.003 -0.003 0.000

SPKN | -0.939 -0.110 0.071 0.229 0.073 -0.003 -0.033 0.001
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Table 3G.1-26
Combined Forces and Moments: RCCYV, Selected Load Combination CV-11b (Continued)

Design Control Document/Tier 2

Location Element Nx Ny Nxy Mx My Mxy

ID (MN/m) | (MN/m) | (MN/m) [ (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

15 Top slab 98120 |[OTHR| 0.559 0.884 0.580 0.067 0.036 0.010 -0.022 -0.065

@ Drywell TEMP| -12.118 | -11.183 -5.512 6.841 6.030 5.411 -0.811 -0.398

Head EQEW| -1.292 -1.085 -0.943 -0.055 -0.435 -0.121 -0.057 -0.066

Opening EQNS| 0.071 0.072 0.030 -0.046 -0.076 -0.034 -0.040 -0.019

EQZ | -0.808 -0.210 -0.293 0.379 0.220 0.278 -0.038 -0.236

EQT | -0.009 -0.026 -0.014 0.008 0.022 0.005 -0.006 -0.004

SPKW| 0.031 -0.011 0.008 -0.005 0.003 -0.001 0.002 0.002

SPKN | -0.031 -0.002 -0.012 0.002 -0.003 -0.001 -0.001 0.001

98135 |OTHR| 0.244 0.225 -0.222 0.113 -0.223 0.099 0.113 -0.149

TEMP | -17.422 | -7.219 2.697 11.170 0.342 -2.394 0.848 -0.819

EQEW| 0.125 0.340 -0.586 -0.132 -0.167 0.070 0.008 -0.065

EQNS| 0.622 0.061 -0.118 -0.162 -0.016 0.026 0.008 0.000

EQZ | -2.236 -0.182 0.197 0.527 -0.240 -0.066 0.082 -0.299

EQT 0.038 0.018 -0.022 -0.001 0.001 -0.007 -0.009 0.003

SPKW| 0.089 0.008 -0.008 -0.008 0.002 0.000 -0.001 0.002

SPKN | -0.097 -0.013 0.017 0.004 -0.002 0.001 0.001 -0.001

98104 |OTHR| 0.306 1.649 -0.360 0.125 0.926 -0.044 0.131 -0.270

TEMP| -6.925 | -12.999 2.994 2.265 12.026 -3.290 0.606 -0.472

EQEW| 0417 0.603 -0.632 -0.056 -0.513 0.012 0.016 -0.418

EQNS| -0.057 -1.401 0.071 -0.034 -0.263 0.004 -0.035 0.028

EQZ | -0.066 -0.456 0.069 0.172 1.050 -0.219 0.002 -0.239

EQT 0.020 0.039 -0.032 -0.008 -0.029 0.009 -0.002 -0.017

SPKW| -0.001 -0.056 0.002 -0.003 0.007 0.000 -0.002 0.000

SPKN | -0.005 0.036 0.006 0.001 -0.016 0.001 0.002 0.000

16 Top slab 98149 |OTHR| 0.424 1.174 -0.139 0.145 0.040 -0.085 0.086 0.203

@ Center TEMP| -11.284 | -4.069 -0.857 4.361 5.925 0.936 0.661 -1.018

EQEW| -1.003 -0.296 -0.570 0.004 -0.119 -0.001 0.055 -0.012

EQNS| 0.296 0.658 0.077 -0.091 0.043 -0.048 -0.055 0.067

EQZ | -1.174 0.156 -0.372 0.527 0.371 -0.031 0.043 0.191

EQT 0.033 -0.037 0.002 0.002 0.005 -0.008 -0.005 -0.013

SPKW| 0.050 -0.025 -0.007 -0.006 0.008 -0.002 0.000 0.002

SPKN | -0.050 -0.002 0.004 0.004 -0.004 0.000 -0.001 -0.001

98170 |OTHR| 0.499 0.963 -0.178 0.290 0.553 -0.017 -0.024 -0.058

TEMP | -10.473 | -4.943 0.330 4.246 5.164 -0.051 0.133 0.663

EQEW| -1.062 0.055 -0.748 -0.033 0.008 -0.035 0.007 -0.003

EQNS| 0.114 -0.309 0.242 -0.109 -0.114 -0.002 -0.025 -0.023

EQZ | -1.023 0.029 -0.024 0.653 0.874 -0.004 0.011 0.023

EQT 0.033 0.043 -0.026 -0.001 -0.003 -0.009 0.003 0.001

SPKW| 0.050 -0.009 0.001 -0.003 0.011 0.001 0.000 0.002

SPKN | -0.051 -0.003 0.008 0.003 -0.011 0.001 0.000 -0.002

98109 |[OTHR| 0.583 1.242 -0.061 0.851 1.052 -0.026 0.058 -0.173

TEMP | -6.965 -3.863 0.571 8.864 11.344 -0.270 0.605 -0.017

EQEW| 0.121 -0.022 -0.733 -0.018 -0.235 -0.142 0.014 -0.139

EQNS| 0.015 -1.309 -0.036 -0.221 -0.377 -0.030 -0.060 0.070

EQZ | -0.194 -0.382 0.000 0.646 0.724 -0.119 -0.054 -0.048

EQT 0.012 0.024 -0.078 -0.008 -0.020 -0.001 -0.001 -0.014

SPKW| 0.017 -0.016 -0.002 -0.008 0.009 0.000 0.000 -0.001

SPKN | -0.028 0.011 0.007 0.006 -0.017 -0.001 0.000 0.002
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Table 3G.1-26
Combined Forces and Moments: RCCV, Selected Load Combination CV-11b (Continued)

Design Control Document/Tier 2

Location Element Nx Ny Nxy Mx My Mxy Qy

ID (MN/m) | (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)[ (MN/m)

17 Top slab 98174 |OTHR| 0.746 1.081 -0.007 -0.101 -0.020 0.234 0.177 -0.171
@ RCCV TEMP | -8.731 -7.669 2.634 5.537 4.434 0.957 -0.904 -0.184
EQEW| -1.274 -0.317 -0.731 -0.157 -0.150 0.128 0.060 -0.052

EQNS| 0.306 1.159 0.053 0.252 0.417 -0.212 -0.180 0.149

EQZ -0.519 0.046 -0.052 0.277 0.532 0.234 0.161 -0.084

EQT 0.054 -0.063 0.001 -0.026 -0.069 0.005 0.013 -0.026

SPKW | 0.045 -0.016 -0.016 -0.005 0.020 -0.002 -0.001 0.004

SPKN | -0.044 -0.015 0.009 0.005 -0.011 -0.001 -0.001 -0.003

98197 |OTHR| 0.545 1.183 -0.132 -0.213 -1.135 -0.048 -0.055 -0.763

TEMP | -12.156 -5.258 -1.159 4.205 6.099 0.531 0.320 -0.561

EQEW| -1.529 -0.094 -0.596 -0.157 -0.512 -0.060 -0.039 -0.104

EQNS| 0.116 -0.499 0.542 0.094 -0.045 -0.123 0.028 0.104

EQZ | -0.155 -0.016 0.113 0.343 -0.833 -0.060 -0.048 -0.581

EQT 0.030 0.070 -0.039 -0.013 -0.013 0.004 -0.003 -0.005

SPKW | 0.062 -0.027 0.006 0.006 0.007 0.002 0.001 0.001

SPKN | -0.047 0.006 0.007 0.003 -0.007 0.001 0.000 0.001

98103 |OTHR| 0.781 1.367 -0.038 -0.301 0.367 -0.205 -0.566 -0.167

TEMP | -6.757 -8.103 0.104 13.587 13.101 0.388 1.276 0.008

EQEW| -0.222 0.168 -1.093 -0.035 -0.048 -0.197 0.040 -0.043

EQNS| -0.349 -1.493 0.077 -1.238 -0.628 0.001 -0.319 0.019

EQZ 0.009 -0.287 -0.065 -1.481 -0.221 -0.171 -0.781 -0.095

EQT | -0.020 0.037 -0.202 0.003 0.003 -0.009 0.009 0.006

SPKW| 0.019 -0.001 0.002 -0.002 0.013 0.000 0.004 -0.001

SPKN | -0.032 0.001 0.000 -0.016 -0.027 0.000 -0.009 0.001
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Table 3G.1-27
Sectional Thicknesses and Rebar Ratios of RCCV Used in the Evaluation
Primary Reinforcement Shear Tie
. Element | Thickness Direction 1" Direction2”
Location "
P ™ Position Arrangement 2 Ratio Arrangement 2 Ratio Arrangement Ratio
9 (%) 9 (%) 9 (%)
1RPV . 0
P dostal 5006 Inside | 2-#18@300 | 0.717 | 2-#18@1.8° | 1.007
Be esta 5013 2.4 #9@1.8°x300 | 1.007
ottom 5024 Outside | 3-#18@300 | 1.075 | 3-#18@1.8° | 1.510
2 EP(;/ l 6006 Inside | 2-#18@300 | 0.717 | 2-#18@1.8° | 1.007
M?d eHS a A 6013 2.4 #9@3.6°x600 | 0.252
id-Height 6024 Outside | 3-#18@300 | 1.075 | 3-#18@1.8° | 1.510
3 EP: | 6606 Inside | 2-#18@300 | 0.717 | 2-#18@1.8° | 1.007
Te esta 6613 2.4 #9@1.8°x300 | 1.007
op 6624 Outside | 3-#18@300 | 1.075 | 3-#18@1.8° | 1.510
4RCCV 1806 Inside | 2-#18@300 | 0.860 | 3-#18@0.9° | 1.207
‘évet:""e" 1813 2.0 @0 #9@1.2°x300 | 0.540
otiom . -
1824 Outside | 3-#18@300 | 1.290 : 1.513
uiside e +1-4#18@1.8°
5 \'7VCCV | 2606 Inside | 2-#18@300 | 0.860 | 2-#18@0.9° | 0.865
Mzt":'e_ A 2613 2.0 #9@1.2°x600 | 0.270
id-Height 2624 Outside | 3-#18@300 | 1.290 | 3-#18@0.9° | 1.297
6 &CCV ” 3406 Inside fﬂ 188@360000 1075 | 2-#18@0.9° | 0.865
4 etwe 3413 2.0 S ;#185300 TH8@0S #9@0.9°x300 | 0.721
op 3424 i - 1.72 - ' 1.72
Outside |, 1ms@300| 7 | r1ms@ooe| %
7RCCV 3606 Inside | 2-#18@300 | 0.860 | 2-#18@0.9° | 0.865
g“t'l’ve” 3613 2.0 8300 8005 #9@1.2°X300 | 0.540
ottlom . - = .
3624
Outside +1-#18@300 1.720 +1#18@0.9° 1.729
8 ECCV“ 4006 Inside | 2-#18@300 | 0.860 | 2-#18@0.9° | 0.865
MTZW: " 4013 2.0 #9@1.2°x600 | 0.270
id-Height 4976 Outside | 3-#18@300 | 1.290 | 3-#18@0.9° | 1.297
° ECCV” 1405 Inside | 2-#18@300 | 0.860 | 2-#18@0.9° | 0.865
Try‘”e 4413 2.0 #9@1.2°6300 | 0.540
op Outside | 3-#18@300 | 1.290 | 3-#18@0.9° | 1.297
Inside | 2-#18@300 | 0.860 | 2#18@0.9° | 4 qgy
(+1-#18@1.8°)
4424 2.0 #9@1.2°x300 | 0.540
Outside | 3-#18@300 | 1.290 | 3-#18@0.9° | 1.297
Note *1: RCCV, Pedestal Direction1 : Hoop, Direction2 : Vertical, S/P Slab  Direction1 : Radial, Direction2 : Circumferential,

Top slab  Direction1 : N-S, Direction2 : E-W, Basemat @center  Direction1 : N-S, Direction2 : E-W,
Basemat Inside RPV Pedestal Direction1 : Top :Radial, Bottom : N-S, Direction2 Top : Circumferential, Bottom : E-W

Note *2: Rebar in parentheses indicates additional bars locally required.
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Table 3G.1-27
Sectional Thicknesses and Rebar Ratios of RCCV Used in the Evaluation (Continued)

Primary Reinforcement

- - Shear Tie
. Element | Thickness Direction 1 Direction2
Location D "

m) Position Arrangement Ratio Arrangement Ratio Arrangement Ratio
9 (%) 9 (%) 9 (%)

10 Bage”lat 80003 Top | 3-#9@120 | 0.403 | 3#9@120 | 0.403
@ Center 80007 40 #9@600x600 | 0.179

80012 Bottom | 5-#11@200 | 0.629 | 5#11@200 | 0.629

o IBa_Zemat 80206 Top | 6-#0@1.8° | 0497 f:igg%zfooo 0.323
QSIVTD wostal | 80213 4.0 #9@3.6°x400 | 0.414

edestal | 80224 Bottom | 5-#11@200 | 0.629 | 5-#11@200 | 0.629

12 SIP Slab 83306 Top | 2-#18@1.8° | 0.913 | 2-#18@300 | 0.860
@RPV 83313 2.0 #9@1.2°300 | 1.141

83324 Bottom | 2-#18@1.8° | 0.913 | 2-#18@300 | 0.860

138/ '; Slab 83406 Top | 2#18@0.9° | 1.264 | 2#18@300 | 0.860
@ Center 83413 2.0 #9@1.8°x600 | 0.263

83424 Bottom | 2#18@0.9° | 1.264 | 2-#18@300 | 0.860

145/ l;(?g? 83506 Top | 2#18@0.9° | 0966 | 2-#18@300 | 0.860
@ 83513 2.0 #9@0.72°x300 | 1.007

83524 Bottom | 2#18@0.9° | 0.966 | 2-#18@300 | 0.860

15 T°g S'ab” | 98120 Top | 3#14@300 | 0605 | 3#14@300 | 0.605
8'9 rywell Head) 95435 24 #9@600x300 | 0.358

pening 98104 Bottom | 3-#14@300 | 0.605 | 3-#14@300 | 0.605

16 T°g slab 05140 Top | 3#14@300 | 0605 | 3#14@300 | 0.605
@ Center podnie 24 #9@600x600 | 0.179

Bottom | 3-#14@300 | 0.605 | 3-#14@300 | 0.605

Top | 3#14@300 | 0605 | 3H#14@300 | 4404

+1-#14@300

98109 2.4 #9@600x600 | 0.179

Bottom | 3-#14@300 | 0.605 | 3-#14@300 | 0.605

17 Top slab Top | 3#14@300 | 0605 | 3-#14@300 | 0.605

@ RCCV

98174 24 #9@600x600 | 0.179
Bottom | 3-#14@300 | 0.605 | 3-#14@300 | 0.605

Top 3-#14@300 | 0.605 | 3-#14@300 | 0.605
98197 24 #9@300x300 | 0.717
Bottom | 3-#14@300 | 0.605 | 3-#14@300 | 0.605

3-#14@300

T 3-#14@300 | 0.605
op @ +1-#14@300

0.806
98103 2.4

#9@300x300 | 0.717
Bottom | 3-#14@300 | 0.605 | 3-#14@300 | 0.605

Note *: RCCV, Pedestal Direction1 : Hoop, Direction2 : Vertical, S/P Slab  Direction1 : Radial, Direction2 : Circumferential,
Top slab  Direction1 : N-S, Direction2 : E-W, Basemat @center  Direction1 : N-S, Direction2 : E-W,
Basemat Inside RPV Pedestal Direction1 : Top :Radial, Bottom : N-S, Direction2 Top : Circumferential, Bottom : E-W
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Table 3G.1-28
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-1

Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID _ Calculated _
Calculated | Allowable Direction1 Direction2 Allowable
In/Top Out/Bottom In/Top Out/Bottom

1 RPV 5006 -3.5 -15.5 -1.9 -2.4 -9.2 -20.7 310.2
Pedestal 5013 -3.7 -15.5 -3.9 -3.2 -9.3 -21.9 310.2
Bottom 5024 -3.5 -15.5 -2.3 -3.8 -9.3 -20.4 310.2
2 RPV 6006 -2.4 -15.5 29.4 20.6 -16.7 -14.6 310.2
Pedestal 6013 -2.4 -15.5 15.1 19.1 -16.9 -14.4 310.2
Mid-Height 6024 -1.7 -15.5 45.4 141 -10.6 -11.1 310.2
3 RPV 6606 -5.3 -15.5 39.0 6.4 10.7 -25.9 310.2
Pedestal 6613 -5.2 -15.5 20.1 3.5 4.8 -27.1 310.2
Too 6624 -5.0 -15.5 45.2 7.7 5.0 -25.1 310.2
4 RCCV 1806 -4.4 -15.5 24.7 4.3 20.1 -16.2 310.2
Wetwell 1813 -4.7 -15.5 16.9 2.5 18.3 -18.0 310.2
Bottom 1824 -4.0 -15.5 31.3 6.1 9.4 -17.3 310.2
5 RCCV 2606 -1.4 -15.5 73.1 55.0 -13.4 2.9 310.2
Wetwell 2613 -1.7 -15.5 59.0 48.8 -16.2 1.7 310.2
Mid-Height 2624 -1.8 -15.5 73.3 51.3 -11.2 -3.2 310.2
6 RCCV 3406 -0.4 -15.5 60.1 34.3 -1.3 -3.3 310.2
Wetwell 3413 -1.1 -15.5 47.8 31.3 -18.0 2.2 310.2
Top 3424 -1.1 -15.5 50.9 24.2 -1.5 -7.0 310.2
7 RCCV 3606 -0.5 -15.5 75.4 34.1 -7.1 1.9 310.2
Drywell 3613 -1.0 -15.5 67.0 30.3 -3.6 -4.1 310.2
Bottom 3624 -1.2 -15.5 66.2 22.8 1.6 -8.0 310.2
8 RCCV 4006 -0.5 -15.5 49.0 37.0 -10.0 9.1 310.2
Drywell 4013 -1.5 -15.5 47 1 38.4 -7.6 -0.1 310.2
Mid-Height 4976 -0.5 -15.5 46.8 29.6 -4.3 0.2 310.2
9 RCCV 4406 -4.6 -15.5 34.4 7.0 68.3 -2.9 310.2
Drywell 4413 -4.8 -15.5 11.0 2.1 29.9 -14.9 310.2
Too 4424 -4.9 -15.5 49.0 12.1 55.2 -9.1 310.2
10 Basemat 80003 -1.0 -12.4 -3.2 -6.5 0.3 -4.6 310.2
@ Center 80007 -1.0 -12.4 -3.2 -6.6 0.3 -4.6 310.2
80012 -1.1 -12.4 -3.2 -6.7 0.3 -4.6 310.2

11 Basemat 80206 -1.1 -12.4 -7.0 2.7 -2.8 -1.6 310.2
Inside 80213 -0.9 -12.4 -5.0 -4.8 -4.5 0.1 310.2
RPV Pedestal 80224 -1.2 -12.4 -7.8 -2.9 2.7 -3.0 310.2
12 S/P Slab 83306 -1.7 -15.5 26.6 5.6 84.5 8.3 310.2
@ RPV 83313 -2.0 -15.5 13.5 2.3 67.5 3.5 310.2
83324 -14 -15.5 9.8 2.3 83.0 9.7 310.2

13 S/P Slab 83406 -6.2 -15.5 7.7 85.3 14.2 54.5 310.2
@ Center 83413 -5.8 -15.5 -5.7 86.5 7.0 40.1 310.2
83424 -6.0 -15.5 -8.3 82.1 12.5 54.8 310.2

14 S/P Slab 83506 -0.3 -15.5 56.5 -21.3 22.6 31.9 310.2
@ RCCV 83513 -2.4 -15.5 57.0 -6.9 14.8 14.3 310.2
83524 -0.7 -15.5 51.5 -24.7 26.5 35.8 310.2

15 Too slab 98120 -0.6 -15.5 45.0 16.8 55.6 37.5 310.2
@ Drywell Head 98135 -0.6 -15.5 3.3 2.1 0.9 25.0 310.2
Opening 98104 -1.6 -15.5 52.7 14.1 139.9 19.7 310.2
16 Top slab 98149 -0.4 -15.5 30.3 -8.8 55.2 41.2 310.2
@ Center 98170 -1.5 -15.5 40.9 5.8 73.5 10.1 310.2
98109 -3.1 -15.5 72.9 7.7 81.9 9.1 310.2

17 Too slab 98174 -1.0 -15.5 20.3 19.3 40.8 38.2 310.2
@ RCCV 98197 -2.2 -15.5 9.7 27.4 9.5 99.2 310.2
98103 -2.5 -15.5 38.7 53.2 55.8 42.3 310.2

Note:  Negative value means compression.

Note *: RCCV, Pedestal Direction1 : Hoop, Direction2 : Vertical, S/P Slab  Direction1 : Radial, Direction2 : Circumferential,
Top slab  Direction1 : N-S, Direction2 : E-W, Basemat @center  Direction1 : N-S, Direction2 : E-W,
Basemat Inside RPV Pedestal Direction1 : Top :Radial, Bottom : N-S, Direction2 Top : Circumferential, Bottom : E-W
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Table 3G.1-29
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-7a
Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID - Calculated o
Calculated | Allowable Direction1 Direction2 Allowable
In/Top | Out/Bottom In/Top | Out/Bottom

1 RPV 5006 -8.4 -28.7 -5.5 -3.5 -16.6 -48.7 367.9
Pedestal 5013 -8.2 -28.7 -8.7 -5.8 -14.8 -47.0 367.9
Bottom 5024 -7.3 -28.7 -7.9 -7.0 -10.7 -40.7 367.9
2 RPV 6006 -7.1 -28.7 14.4 31.6 -46.5 -33.6 367.9
Pedestal 6013 -6.7 -28.7 6.8 28.2 -43.4 -25.1 367.9
Mid-Height 6024 -3.8 -28.7 13.2 18.1 -25.0 -13.3 367.9
3 RPV 6606 -5.3 -28.7 -1.9 0.4 -33.2 -30.9 367.9
Pedestal 6613 -4.4 -28.7 -5.5 -0.6 -29.3 -30.5 367.9
Top 6624 -9.6 -28.7 2.1 -7.6 -54.7 10.8 367.9
4 RCCV 1806 -10.3 -29.0 79.9 24.5 111.2 -20.7 369.7
Wetwell 1813 -9.5 -29.0 72.5 29.6 90.8 -24.0 369.7
Bottom 1824 -9.0 -29.0 159.7 75.0 77.9 -29.3 369.7
5 RCCV 2606 -1.0 -29.1 1271 119.4 -26.0 52.7 370.2
Wetwell 2613 -1.7 -29.1 78.6 94.4 -32.9 20.9 370.2
Mid-Height 2624 -3.1 -29.1 123.8 105.2 -16.1 7.3 370.2
6 RCCV 3406 -12.1 -29.1 66.6 65.1 -47.7 54.6 370.2
Wetwell 3413 -6.0 -29.1 21.8 52.0 -20.6 40.6 370.2
Top 3424 -10.2 -29.1 213.2 136.0 -82.9 67.3 370.2
7 RCCV 3606 -9.0 -28.7 96.5 118.1 72.6 46.0 367.8
Drywell 3613 -2.9 -28.7 83.8 107.4 -35.5 50.1 367.8
Bottom 3624 -2.5 -27.7 84.2 6.6 -14.1 -13.9 360.2
8 RCCV 4006 -2.2 -28.7 29.3 117.7 3.6 62.0 367.8
Drywell 4013 -1.7 -28.7 41.4 111.8 -13.1 41.2 367.8
Mid-Height 4976 -1.1 -27.7 46.7 26.3 4.3 17.4 360.2
9 RCCV 4406 2.7 -28.7 32.3 98.2 61.7 29.0 367.8
Drywell 4413 -2.8 -28.7 1.1 45.5 -1.3 -10.4 367.8
Top 4424 -5.9 -27.7 41.3 7.6 87.0 -5.3 360.2
10 Basemat 80003 -3.1 -23.2 -17.7 13.6 -15.1 22.8 370.2
@ Center 80007 -3.0 -23.2 -17.3 11.0 -15.2 21.0 370.2
80012 -3.0 -23.2 -17.3 8.0 -14.8 16.9 370.2

11 Basemat 80206 -8.9 -23.2 -28.8 96.8 -13.5 81.3 370.2
Inside 80213 -7.1 -23.2 -22.2 47.9 -20.3 107.9 370.2
RPV Pedestal 80224 -6.1 -23.2 -21.7 47.4 -20.2 36.2 370.2
12 S/P Slab 83306 -2.7 -29.0 -63.2 72.5 137.7 50.7 369.8
@ RPV 83313 -2.3 -29.0 -52.3 105.4 147.9 47.2 369.8
83324 -0.4 -29.0 -70.4 114.2 151.0 26.8 369.8

13 S/P Slab 83406 -19.9 -29.0 -30.7 236.5 35.7 210.1 369.8
@ Center 83413 -19.0 -29.0 -26.2 240.2 16.3 162.4 369.8
83424 -18.6 -29.0 -19.2 264.0 20.7 159.9 369.8

14 S/P Slab 83506 -0.8 -29.0 165.8 -96.1 39.1 120.3 369.8
@ RCCV 83513 -7.8 -29.0 158.3 -20.6 -18.1 -2.1 369.8
83524 -8.5 -29.0 178.0 -28.1 22.9 41.5 369.8

15 Top slab 98120 -1.6 -27.9 1.1 -12.3 60.6 35.7 361.7
@ Drywell Head 98135 -2.6 -27.9 1.9 -15.1 -6.2 7.8 361.7
Opening 98104 -1.8 -27.9 -28.3 62.6 162.7 -1.1 361.7
16 Top slab 98149 -2.1 -28.0 0.5 -10.0 103.8 16.2 362.7
@ Center 98170 -4.5 -28.0 22.8 -6.6 97.0 0.2 362.7
98109 -4.4 -28.0 89.0 5.3 113.3 11.3 362.7

17 Top slab 98174 -2.8 -28.0 18.0 -3.4 64.9 4.3 362.7
@ RCCV 98197 -1.6 -28.0 24.6 22.0 10.7 80.6 362.7
98103 -0.5 -28.0 -4.3 15.9 59.1 24.3 362.7

Note:  Negative value means compression.
Note *: RCCV, Pedestal Direction1 : Hoop, Direction2 : Vertical, S/P Slab  Direction1 : Radial, Direction2 : Circumferential,

Top slab

Direction1 : N-S, Direction2 : E-W,
Basemat Inside RPV Pedestal

Basemat @center

3G-70

Direction1 : N-S, Direction2 : E-W,
Direction1 : Top :Radial, Bottom : N-S, Direction2 Top : Circumferential, Bottom : E-W
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Table 3G.1-30
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-7b
Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID 0 Calculated T
Calculated | Allowable Direction1 Direction2 Allowable
In/Top | Out/Bottom| In/Top | Out/Bottom

1 RPV 5006 -7.2 -27.9 -28.9 -22.6 -11.4 -38.5 361.6
Pedestal 5013 -7.0 -27.9 -35.6 -28.3 -12.3 -36.5 361.6
Bottom 5024 -6.0 -27.9 -36.7 -31.3 -7.8 -29.5 361.6

2 RPV 6006 -7.1 -27.9 60.8 71.9 -43.4 -24.0 361.6
Pedestal 6013 -7.3 -27.9 44 .4 74.4 -47.6 -15.6 361.6
Mid-Height 6024 -4.5 -27.9 69.0 65.9 -28.8 -5.0 361.6
3 RPV 6606 -6.5 -27.9 174.6 129.3 1.1 -39.2 361.6
Pedestal 6613 -6.4 -27.9 119.4 112.7 -14.3 -39.0 361.6
Top 6624 -3.8 -27.9 251.8 148.9 60.4 -84.5 361.6
4 RCCV 1806 -7.3 -28.3 73.3 29.1 82.3 -14.8 364.4
Wetwell 1813 -7.2 -28.3 23.9 27.6 63.8 -19.6 364.4
Bottom 1824 -6.3 -28.3 35.9 18.6 55.5 -22.9 364.4
5 RCCV 2606 -1.1 -28.2 91.2 111.0 -46.5 74.6 363.8
Wetwell 2613 -8.2 -28.2 47.7 101.1 -30.1 38.6 363.8
Mid-Height 2624 -4.8 -28.2 86.1 96.6 -21.1 29.2 363.8
6 RCCV 3406 -5.6 -28.2 37.7 59.1 -24.3 45.0 363.8
Wetwell 3413 -7.9 -28.2 36.7 60.6 -31.5 29.2 363.8
Top 3424 -1.3 -28.2 44.6 42.1 -29.4 16.4 363.8
7 RCCV 3606 -6.1 -27.7 17.6 132.5 -5.5 66.4 360.2
Drywell 3613 -5.7 -27.7 -0.1 96.5 -13.6 17.6 360.2
Bottom 3624 -1.9 -26.7 78.2 26.3 24.3 -5.3 352.9

8 RCCV 4006 -6.4 -27.7 194 165.8 2.7 88.5 360.2
Drywell 4013 -4.6 -27.7 20.7 152.6 -5.6 58.9 360.2
Mid-Height 4976 -1.2 -26.7 50.8 63.4 0.5 335 352.9
9 RCCV 4406 -5.5 -27.7 1.2 173.2 87.4 87.8 360.2
Drywell 4413 -5.6 -27.7 -7.4 62.5 4.1 -10.2 360.2
Top 4424 -2.7 -26.7 62.5 5.6 64.7 5.7 352.9
10 Basemat 80003 -2.6 -23.2 -13.6 20.6 -10.7 33.9 370.2
@ Center 80007 -2.4 -23.2 -13.0 17.8 -11.3 31.5 370.2
80012 -2.5 -23.2 -12.5 14.7 -10.7 28.3 370.2

11 Basemat 80206 -7.7 -23.2 -20.5 82.7 -8.6 96.8 370.2
Inside 80213 -6.1 -23.2 -16.4 46.2 -15.3 99.5 370.2
RPV Pedestal 80224 -5.1 -23.2 -16.2 41.5 -13.8 46.2 370.2
12 S/P Slab 83306 -3.9 -28.3 -74.5 79.6 126.5 66.3 364.4
@ RPV 83313 -2.7 -28.3 -83.5 104.9 127.7 69.9 364.4
83324 -7.1 -28.3 1.0 98.5 140.9 46.0 364.4

13 S/P Slab 83406 -18.4 -28.3 -29.0 211.2 20.7 162.7 364.4
@ Center 83413 -18.4 -28.3 -29.5 212.9 21.2 1741 364.4
83424 -18.1 -28.3 -22.9 239.8 24.0 165.6 364.4

14 S/P Slab 83506 -0.7 -28.3 105.2 -70.0 29.3 126.4 364.4
@ RCCV 83513 -0.6 -28.3 119.2 -68.8 -1.6 118.0 364.4
83524 -0.4 -28.3 131.0 -45.2 12.1 111.3 364.4

15 Top slab 98120 -7.8 -26.2 26.7 -17.3 41.3 -6.2 349.2
@ Drywell Head 98135 -7.2 -26.2 12.6 -35.0 -7.6 3.0 349.2
Opening 98104 -10.0 -26.2 -2.3 -4.9 170.2 -10.9 349.2
16 Top slab 98149 -4.6 -26.6 -8.4 -20.1 250.5 30.6 352.0
@ Center 98170 -7.9 -26.6 44.5 -12.6 127.5 -3.1 352.0
98109 -7.9 -27.2 116.4 0.7 146.4 6.2 356.6

17 Top slab 98174 -5.8 -26.6 43.8 -9.0 108.6 9.7 352.0
@ RCCV 98197 -2.5 -26.6 1.7 13.9 14.5 90.6 352.0
98103 -2.2 -27.2 16.6 0.4 78.7 5.0 356.6

Note:  Negative value means compression.
Note *: RCCV, Pedestal Direction1 : Hoop, Direction2 : Vertical, S/P Slab  Direction1 : Radial, Direction2 : Circumferential,

Top slab

Direction1 : N-S, Direction2 : E-W,
Basemat Inside RPV Pedestal

Basemat @center

3G-71

Direction1 : N-S, Direction2 : E-W,
Direction1 : Top :Radial, Bottom : N-S, Direction2 Top : Circumferential, Bottom : E-W
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Table 3G.1-31
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-11a
Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID 0 Calculated T
Calculated | Allowable Direction1 Direction2 Allowable
In/Top | Out/Bottom| In/Top | Out/Bottom

1 RPV 5006 -15.7 -28.7 64.7 104.8 -46.3 -82.1 367.9
Pedestal 5013 -16.5 -28.7 44.3 1171 -44.3 105.4 367.9
Bottom 5024 -9.3 -28.7 38.1 37.0 52.4 -54.2 367.9

2 RPV 6006 -8.7 -28.7 39.7 44.2 -53.0 -38.9 367.9
Pedestal 6013 7.7 -28.7 20.3 31.1 -52.7 -34.9 367.9
Mid-Height 6024 -8.3 -28.7 158.6 117.4 94.6 101.3 367.9

3 RPV 6606 -10.3 -28.7 -9.6 40.6 -57.3 -35.3 367.9
Pedestal 6613 -8.1 -28.7 -17.4 -8.9 -46.0 -37.9 367.9
Top 6624 -14.2 -28.7 16.2 59.0 -69.7 128.1 367.9
4 RCCV 1806 -12.9 -29.0 251.1 148.4 291.1 128.8 369.7
Wetwell 1813 -12.2 -29.0 200.6 127.9 269.3 102.4 369.7
Bottom 1824 -11.9 -29.0 363.0 212.6 292.5 109.0 369.7
5 RCCV 2606 -7.3 -29.1 282.6 208.2 206.2 227.3 370.2
Wetwell 2613 -7.0 -29.1 217.5 171.0 136.7 187.9 370.2
Mid-Height 2624 -8.8 -29.1 295.3 203.3 199.1 232.0 370.2
6 RCCV 3406 -10.8 -29.1 201.9 135.2 125.8 166.4 370.2
Wetwell 3413 -10.0 -29.1 144.9 113.7 114.3 136.8 370.2
Top 3424 -22.1 -29.1 303.0 189.2 -212.3 236.1 370.2
7 RCCV 3606 -8.8 -28.7 272.8 179.3 934 177.6 367.8
Drywell 3613 -8.0 -28.7 202.0 166.7 161.8 152.2 367.8
Bottom 3624 -8.0 -27.7 222.0 62.6 130.6 77.2 360.2
8 RCCV 4006 -5.8 -28.7 183.8 212.9 144.8 176.4 367.8
Drywell 4013 -7.0 -28.7 153.2 171.2 95.9 113.6 367.8
Mid-Height 4976 -8.3 -27.7 233.8 139.5 209.6 183.9 360.2
9 RCCV 4406 7.7 -28.7 139.8 195.3 165.2 194.0 367.8
Drywell 4413 7.2 -28.7 108.2 168.0 145.7 142.8 367.8
Top 4424 -8.6 -27.7 250.1 134.4 238.1 133.3 360.2
10 Basemat 80003 -6.4 -23.2 -24.3 96.3 -22.7 133.3 370.2
@ Center 80007 -6.2 -23.2 -24.5 86.6 -21.0 132.8 370.2
80012 -5.5 -23.2 -23.5 70.4 -20.1 119.0 370.2

11 Basemat 80206 -14.1 -23.2 -35.5 250.7 -21.0 250.6 370.2
Inside 80213 -11.0 -23.2 -35.0 135.7 -29.7 244.9 370.2
RPV Pedestal 80224 -6.3 -23.2 -32.4 59.9 -25.1 113.9 370.2
12 S/P Slab 83306 -13.2 -29.0 61.6 183.9 227.0 157.2 369.8
@ RPV 83313 -15.7 -29.0 70.6 168.4 228.7 102.7 369.8
83324 -11.7 -29.0 -64.3 164.2 192.6 75.3 369.8

13 S/P Slab 83406 -20.4 -29.0 -41.1 209.4 49.2 193.5 369.8
@ Center 83413 -17.3 -29.0 -34.6 217.8 34.6 151.1 369.8
83424 -16.3 -29.0 -25.1 241.8 29.1 149.8 369.8

14 S/P Slab 83506 -13.9 -29.0 250.3 -59.4 55.8 131.8 369.8
@ RCCV 83513 -11.8 -29.0 198.3 -36.4 -24.0 -9.0 369.8
83524 -14.8 -29.0 155.6 -58.4 -31.8 73.1 369.8

15 Top slab 98120 -10.6 -27.9 127.9 -36.6 158.5 82.6 361.7
@ Drywell Head 98135 -3.5 -27.9 95.3 -26.8 30.3 46.8 361.7
Opening 98104 -5.6 -27.9 -43.1 70.6 191.2 102.3 361.7
16 Top slab 98149 -3.0 -28.0 17.9 -13.8 111.8 23.7 362.7
@ Center 98170 -5.1 -28.0 36.8 -11.0 103.8 6.9 362.7
98109 -4.4 -28.0 110.7 11.5 148.3 59.1 362.7

17 Top slab 98174 -3.7 -28.0 91.7 36.0 119.1 41.2 362.7
@ RCCV 98197 -2.9 -28.0 63.7 471 80.2 89.9 362.7
98103 -8.1 -28.0 153.1 36.2 137.5 48.4 362.7

Note:  Negative value means compression.
Note *: RCCV, Pedestal Direction1 : Hoop, Direction2 : Vertical, S/P Slab  Direction1 : Radial, Direction2 : Circumferential,

Top slab

Direction1 : N-S, Direction2 : E-W,
Basemat Inside RPV Pedestal

Basemat @center

3G-72

Direction1 : N-S, Direction2 : E-W,
Direction1 : Top :Radial, Bottom : N-S, Direction2 Top : Circumferential, Bottom : E-W
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Table 3G.1-32
Rebar and Concrete Stresses of RCCV: Selected Load Combination CV-11b

Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID 0 Calculated T
Calculated | Allowable Direction1 Direction2 Allowable
In/Top | Out/Bottom| In/Top | Out/Bottom

1 RPV 5006 -14.4 -27.9 -40.5 -35.5 -42.0 -72.7 361.6
Pedestal 5013 -15.2 -27.9 -44.9 -41.6 -39.1 108.6 361.6
Bottom 5024 -8.2 -27.9 -39.0 -34.1 -31.8 -44.4 361.6

2 RPV 6006 -9.1 -27.9 89.9 85.1 -52.4 -31.1 361.6
Pedestal 6013 -8.6 -27.9 67.7 74.3 -56.4 -27.0 361.6
Mid-Height 6024 -9.3 -27.9 193.2 167.5 80.8 145.3 361.6
3 RPV 6606 -8.7 -27.9 225.5 178.1 68.1 -56.0 361.6
Pedestal 6613 -8.9 -27.9 152.8 152.7 -30.0 -49.8 361.6
Top 6624 -7.8 -27.9 294.8 187.0 204.7 -84.9 361.6

4 RCCV 1806 -10.3 -28.3 223.6 149.4 261.1 159.6 364.4
Wetwell 1813 -10.6 -28.3 157.9 132.9 238.6 125.7 364.4
Bottom 1824 -9.3 -28.3 272.3 174.3 251.0 118.8 364.4

5 RCCV 2606 -8.9 -28.2 235.5 191.7 194.5 254.3 363.8
Wetwell 2613 -7.2 -28.2 184.8 173.0 110.6 209.2 363.8
Mid-Height 2624 -9.0 -28.2 256.6 1974 162.4 251.6 363.8
6 RCCV 3406 -7.3 -28.2 166.0 120.9 117.7 152.9 363.8
Wetwell 3413 -6.7 -28.2 139.9 115.9 79.3 123.0 363.8
Top 3424 -7.6 -28.2 179.1 124.0 163.5 144.0 363.8
7 RCCV 3606 -7.2 -27.7 133.6 187.6 111.6 172.8 360.2
Drywell 3613 -7.8 -27.7 41.4 165.6 39.0 112.9 360.2
Bottom 3624 -7.4 -26.7 261.7 108.0 201.7 114.5 352.9

8 RCCV 4006 -7.3 -27.7 99.9 252.3 112.3 209.3 360.2
Drywell 4013 -7.5 -27.7 98.7 215.7 75.6 1324 360.2
Mid-Height 4976 -8.4 -26.7 232.4 171.6 201.6 196.4 352.9
9 RCCV 4406 -10.6 -27.7 127.2 293.8 171.0 244.3 360.2
Drywell 4413 -10.9 -27.7 -35.8 195.1 123.9 150.4 360.2
Top 4424 -8.8 -26.7 264.0 136.8 198.2 180.0 352.9
10 Basemat 80003 -6.5 -23.2 -23.1 127.2 -19.1 150.0 370.2
@ Center 80007 -6.2 -23.2 -21.0 112.4 -17.0 146.9 370.2
80012 -5.1 -23.2 -19.5 83.7 -15.5 127.7 370.2

11 Basemat 80206 -13.2 -23.2 -30.2 260.6 -17.4 271.3 370.2
Inside 80213 -10.4 -23.2 -29.7 182.7 50.9 252.4 370.2
RPV Pedestal 80224 -6.0 -23.2 -26.8 75.6 -20.6 118.8 370.2
12 S/P Slab 83306 -14.9 -28.3 -51.0 187.9 218.3 167.2 364.4
@ RPV 83313 -17.1 -28.3 -67.4 162.1 220.0 123.8 364.4
83324 -14.8 -28.3 -80.0 162.5 187.8 90.6 364.4

13 S/P Slab 83406 -16.8 -28.3 -37.2 192.3 26.8 155.0 364.4
@ Center 83413 -16.9 -28.3 -38.0 200.3 35.3 155.8 364.4
83424 -16.4 -28.3 -29.1 230.4 31.2 154.1 364.4

14 S/P Slab 83506 -11.5 -28.3 190.5 66.0 57.1 147.2 364.4
@ RCCV 83513 -13.2 -28.3 160.5 -67.0 -34.1 111.7 364.4
83524 -11.5 -28.3 120.6 -73.6 -30.9 98.9 364.4

15 Top slab 98120 -10.0 -26.2 90.8 -20.3 114.2 -9.0 349.2
@ Drywell Head 98135 -7.7 -26.2 63.5 -38.9 -8.0 3.7 349.2
Opening 98104 -10.3 -26.2 50.1 5.7 187.5 -23.3 349.2
16 Top slab 98149 -5.4 -26.6 -10.7 -23.2 256.0 32.6 352.0
@ Center 98170 -8.0 -26.6 74.8 -17.2 127.9 -9.6 352.0
98109 -7.5 -27.2 139.1 -9.8 176.2 24.2 356.6

17 Top slab 98174 -6.5 -26.6 134.2 -16.2 160.2 24.5 352.0
@ RCCV 98197 -3.5 -26.6 81.6 34.8 87.9 90.4 352.0
98103 -9.7 -27.2 153.1 -12.0 145.4 28.7 356.6

Note:  Negative value means compression.
Note *: RCCV, Pedestal Direction1 : Hoop, Direction2 : Vertical, S/P Slab  Direction1 : Radial, Direction2 : Circumferential,

Top slab

Direction1 : N-S, Direction2 : E-W,
Basemat Inside RPV Pedestal

Basemat @center

3G-73

Direction1 : N-S, Direction2 : E-W,
Direction1 : Top :Radial, Bottom : N-S, Direction2 Top : Circumferential, Bottom : E-W
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Table 3G.1-33
Transverse Shear of RCCV

Location Element Load Shear Force d Shear Stress (MPa) Shear Tie Ratio (%)
ID 1D Q (MN/m) (m) vu Ve 'S reauired | provided

1 RPV 5006 CV-11b 6.84 2.08 3.88 2.92 0.96 0.238 1.010
Pedestal 5013 CV-11a 4.96 1.94 3.01 1.66 1.36 0.332 1.010
Bottom 5024 CV-11a 5.65 1.94 3.44 1.90 1.53 0.374 1.010

2 RPV 6006 CV-7b 2.04 1.94 1.24 2.67 0.00 0.000 0.252
Pedestal 6013 CV-7b 3.10 1.94 1.88 2.61 0.00 0.000 0.252
Mid-Height 6024 CV-11b 2.98 1.94 1.81 1.69 0.13 0.031 0.252

3 RPV 6606 CV-7b 2.20 2.08 1.25 2.57 0.00 0.000 1.010
Pedestal 6613 CV-7b 2.27 2.07 1.29 2.49 0.00 0.000 1.010
Top 6624 CV-7b 2.21 2.07 1.26 2.22 0.00 0.000 1.010
4 RCCV 1806 CV-11a 1.70 1.57 1.27 0.63 0.65 0.157 0.540
Wetwell 1813 CV-11a 1.86 1.57 1.39 0.39 1.00 0.244 0.540
Bottom 1824 CV-11a 1.50 1.57 1.12 0.27 0.86 0.209 0.540

5 RCCV 2606 CV-7a 0.35 1.54 0.27 1.06 0.00 0.000 0.270
Wetwell 2613 CV-7a 0.24 1.54 0.18 1.87 0.00 0.000 0.270
Mid-Height 2624 CV-7b 0.24 1.54 0.18 1.04 0.00 0.000 0.270

6 RCCV 3406 CV-7b 0.58 1.59 0.43 0.91 0.00 0.000 0.721
Wetwell 3413 CV-1 0.04 1.66 0.02 0.02 0.00 0.000 0.721
Top 3424 CV-7a 0.02 1.67 0.02 0.02 0.00 0.000 0.721

7 RCCV 3606 CV-11b 0.63 1.66 0.45 0.00 0.45 0.111 0.540
Drywell 3613 CV-7a 0.63 1.59 0.46 0.96 0.00 0.000 0.540
Bottom 3624 CV-1 0.63 1.68 0.38 1.30 0.00 0.000 0.540

8 RCCV 4006 CV-11a 0.62 1.59 0.46 0.06 0.40 0.098 0.270
Drywell 4013 CV-7b 0.36 1.54 0.27 1.03 0.00 0.000 0.270
Mid-Height 4976 CV-7b 0.52 1.54 0.40 1.70 0.00 0.000 0.270

9 RCCV 4406 CV-11a 2.67 1.68 1.87 0.85 1.03 0.251 0.540
Drywell 4413 CV-1 0.78 1.68 0.47 1.1 0.00 0.000 0.540
Top 4424 CV-11b 0.95 1.54 0.73 0.65 0.08 0.020 0.540
10 Basemat 80003 CV-7b 0.57 3.50 0.19 0.97 0.00 0.000 0.179
@ Center 80007 CV-7a 0.59 3.48 0.20 1.07 0.00 0.000 0.179
80012 CV-7a 0.26 3.47 0.09 0.96 0.00 0.000 0.179

11 Basemat 80206 CV-11b 4.29 3.49 1.45 0.84 0.61 0.148 0.414
Inside 80213 CV-11a 4.66 3.47 1.58 1.00 0.58 0.140 0.414
RPV Pedestal 80224 CV-7a 1.99 3.50 0.67 1.08 0.00 0.000 0.414
12 S/P Slab 83306 CV-11a 5.46 1.53 4.22 2.02 2.19 0.534 1.140
@ RPV 83313 CV-11a 5.24 1.53 4.04 1.93 2.1 0.515 1.140
83324 CV-11a 5.14 1.53 3.96 0.89 3.07 0.747 1.140

13 S/P Slab 83406 CV-1 0.03 1.76 0.02 0.02 0.00 0.000 0.263
@ Center 83413 CV-1 0.02 1.75 0.01 0.01 0.00 0.000 0.263
83424 CV-1 0.04 1.76 0.02 0.02 0.00 0.000 0.263

14 S/P Slab 83506 CV-7a 5.08 1.53 3.92 0.89 3.02 0.736 1.010
@ RCCV 83513 CV-7a 5.12 1.53 3.95 0.81 3.14 0.764 1.010
83524 CV-7a 5.07 1.53 3.91 0.70 3.21 0.781 1.010

15 Top slab 98120 CV-1 0.14 1.95 0.07 0.07 0.00 0.000 0.358
@ Drywell Head 98135 CV-1 0.27 1.98 0.13 0.13 0.00 0.000 0.358
Opening 98104 CV-7b 0.11 1.94 0.07 0.07 0.00 0.000 0.358
16 Top slab 98149 CV-7a 0.34 1.94 0.20 0.20 0.00 0.000 0.179
@ Center 98170 CV-1 0.13 1.94 0.07 0.07 0.00 0.000 0.179
98109 CV-1 0.22 2.00 0.1 0.11 0.00 0.000 0.179

17 Top slab 98174 CV-7b 1.12 1.94 0.68 0.85 0.00 0.000 0.179
@ RCCV 98197 CV-7b 1.58 2.00 0.93 0.88 0.05 0.014 0.717
98103 CV-1 0.79 1.93 0.41 0.81 0.00 0.000 0.717

3G-74
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Table 3G.1-34
Tangential Shear of RCCV

Section Forces Thickness | Rebar Area (cm?/m) Vso (MPa) v, (MPa)
Location EIe“n;ent L?Sd Nx /Ny | NxI/Nyl \% T Required | Provided | rAs/pAs | Calculated | Allowable | Calculated | Allowable
(MN/m) (MN/m) (MN/m) (m) rAs pAs 0.4f5-Vso

1 RPV 5006 |CV-11a| -1.145 -8.848 1.642 2.40 2135 431.3 0.495 0.68 4.37 0.68 12.83
Pedestal CV-11a| -5.817 -14.908 1.730 2.40 249.8 604.8 0.413 0.72 4.37 0.72 12.80
Bottom 5013 |CV-11a| -1.724 -9.028 0.261 2.40 198.6 431.3 0.461 0.11 4.37 0.11 13.41
CV-11a| -6.251 -17.407 0.743 2.40 303.7 604.8 0.502 0.31 4.37 0.31 13.21

5024 |CV-11a| -1.480 -3.734 4.326 2.40 115.1 431.3 0.267 1.80 4.37 1.80 11.71
CV-11a| -5.953 -12.404 -1.003 2.40 176.4 604.8 0.292 0.42 4.37 0.42 13.10
2 RPV 6006 | CV-11b 0.847 -0.356 4.338 2.40 143.8 431.3 0.333 1.81 4.30 1.81 11.30
Pedestal CV-11a| -5.539 -11.449 3.561 2.40 175.3 604.8 0.290 1.48 4.37 1.48 12.03
Mid-Height 6013 | CV-11b 0.563 -0.794 3.188 2.40 106.4 431.3 0.247 1.33 4.30 1.33 11.78
CV-11a| -5.603 -11.372 1.672 2.40 160.2 604.8 0.265 0.70 4.37 0.70 12.82

6024 | CV-11b 0.886 -1.448 7.797 2.40 243.8 431.3 0.565 3.25 4.30 3.25 9.86

CV-11a| -4.167 -5.627 -6.738 2.40 125.3 604.8 0.207 2.81 4.37 2.81 10.71
3 RPV 6606 | CV-11b 0.392 0.797 4.143 2.40 127.5 431.3 0.296 1.73 4.30 1.73 11.38
Pedestal CV-11a| -4.702 -7.410 4.129 2.40 102.7 604.8 0.170 1.72 4.37 1.72 11.80
Top 6613 |CV-11b 0.095 -2.769 -0.763 2.40 82.1 431.3 0.190 0.32 4.30 0.32 12.79
CV-11a| -4.874 -7.353 2.387 2.40 77.7 604.8 0.128 0.99 4.37 0.99 12.52

6624 | CV-11b 0.690 -1.913 5.508 2.40 180.3 431.3 0.418 2.30 4.30 2.30 10.81
CV-11a| -4.607 -6.690 2.969 2.40 73.7 604.8 0.122 1.24 4.37 1.24 12.28

4 RCCV 1806 | CV-11b 0.226 0.505 6.903 2.00 196.1 430.0 0.456 3.45 4.33 3.45 9.84
Wetwell CV-11b| -2.346 6.278 -6.380 2.00 181.2 562.0 0.322 3.19 4.33 3.19 10.10
Bottom 1813 | CV-11b 0.018 1.689 5.664 2.00 162.7 430.0 0.378 2.83 4.33 2.83 10.46
CV-11b| -2.717 8.910 -2.046 2.00 176.3 562.0 0.314 1.02 4.33 1.02 12.27

1824 | CV-11b 0.411 -0.798 -8.356 2.00 241.6 430.0 0.562 4.18 4.33 4.18 9.11

CV-11b| -2.924 4.615 -8.326 2.00 181.0 562.0 0.322 4.16 4.33 4.16 9.13

Note : Top and bottom lines for each element indicate evaluation results for hoop and vertical rebars, respectively.

Nomenclature:
Nx, Ny: axial forces in the hoop and vertical directions due to pressure and dead loads, respectively
NxI, Nyl: axial forces in the hoop and vertical directions due to lateral loads, respectively
V: tangential shear due to lateral loads
Vso: tangential shear stress borne by orthogonal rebars (Refer to Table 3.8-3.)
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Table 3G.1-34
Tangential Shear of RCCV (Continued)

Element| Load Section Forces Thickness | Rebar Area (cm?/m) Vso (MPa) vy (MPa)
Location D D Nx / Ny NxI / Nyl \Y T Required | Provided | rAs/pAs | Calculated | Allowable | Calculated | Allowable
(MN/m) (MN/m) (MN/m) (m) rAs pAs 0.4f.’-Veo

5 RCCV 2606 | CV-11b 2.353 1.026 6.310 2.00 240.4 430.0 0.559 3.16 4.33 3.16 10.10
Wetwell CV-11b| -1.890 4.790 -6.180 2.00 162.9 433.0 0.376 3.09 4.33 3.09 10.16
Mid-Height 2613 | CV-11b 2.044 1.466 5.660 2.00 216.9 430.0 0.504 2.83 4.33 2.83 10.42
CV-11b| -2.398 5.779 -4.696 2.00 138.8 433.0 0.320 2.35 4.33 2.35 10.91

2624 | CV-11b 2.271 0.684 7.582 2.00 271.7 430.0 0.632 3.79 4.33 3.79 9.46

CV-11b| -2.528 3.917 7.582 2.00 165.1 433.0 0.381 3.79 4.33 3.79 9.46

6 RCCV 3406 |CV-11b 2.226 0.816 5.686 2.00 219.1 560.0 0.391 2.84 4.33 2.84 10.41
Wetwell CV-11b| -1.370 3.321 -5.629 2.00 142.0 519.0 0.274 2.81 4.33 2.81 10.44
Top 3413 |[CV-11b 1.883 0.351 5.309 2.00 198.0 560.0 0.354 2.65 4.33 2.65 10.60
CV-11b| -2.111 4.955 -4.569 2.00 127.2 519.0 0.245 2.28 4.33 2.28 10.97

3424 | CV-11b 1.665 0.060 6.741 2.00 231.0 560.0 0.413 3.37 4.33 3.37 9.88

CV-11b| -1.958 3.279 6.741 2.00 152.2 519.0 0.293 3.37 4.33 3.37 9.88
7 RCCV 3606 |CV-11b 2.198 -0.230 -5.400 2.00 2111 516.0 0.409 2.70 4.29 2.70 10.32
Drywell CV-11b | -0.951 3.195 -5.163 2.00 142.2 519.0 0.274 2.58 4.29 2.58 10.44
Bottom 3613 | CV-11b 1.927 0.501 5.021 2.00 193.6 516.0 0.375 2.51 4.29 2.51 10.51
CV-11b| -1.655 4.550 -4.310 2.00 128.0 519.0 0.247 2.15 4.29 2.15 10.86

3624 |CV-11b 1.701 -0.134 6.469 2.00 231.5 516.0 0.449 3.23 4.21 3.23 9.31

CV-11b| -1.590 3.012 6.469 2.00 157.1 519.0 0.303 3.23 4.21 3.23 9.31
8 RCCV 4006 | CV-11b 1.601 0.607 -5.101 2.00 187.1 430.0 0.435 2.55 4.29 2.55 10.47
Drywell CV-11b| -0.585 2.603 -4.989 2.00 140.0 433.0 0.323 2.49 4.29 249 10.52
Mid-Height 4013 | CV-11b 1.535 0.036 4.848 2.00 177.2 430.0 0.412 242 4.29 242 10.59
CV-11b| -1.731 4.253 -4.236 2.00 118.6 433.0 0.274 212 4.29 212 10.90

4976 | CV-11b 1.391 -0.297 6.789 2.00 232.0 430.0 0.539 3.39 4.21 3.39 9.15

CV-11b| -1.073 2.620 6.789 2.00 175.8 433.0 0.406 3.39 4.21 3.39 9.15

9 RCCV 4406 |CV-11b 0.496 0.825 -4.612 2.00 143.8 430.0 0.334 2.31 4.29 2.31 10.71
Drywell CV-11b| -0.318 2.297 -4.612 2.00 134.2 433.0 0.310 2.31 4.29 2.31 10.71
Top 4413 | CV-11b 0.126 -0.659 4.494 2.00 129.6 430.0 0.301 2.25 4.29 2.25 10.77
CV-11b| -1.815 4.056 -4.011 2.00 108.0 433.0 0.249 2.01 4.29 2.01 11.01

4424 | CV-11b 0.845 -0.223 7.140 2.00 226.3 430.0 0.526 3.57 4.21 3.57 8.98

CV-11b| -0.683 2.364 7.140 2.00 193.7 476.0 0.407 3.57 4.21 3.57 8.98
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Table 3G.1-35
Containment Liner Plate Strains (Max)
Calculated Strain Allowable Tension
Category .
Cylinder Pedestal |DW Bottom | WW Bottom | Top Slab | Allowable Compression

Test 0.0003 0.0004 0.0000 0.0002 0.0002 0.002
-0.0010 -0.0006 -0.0001 -0.0002 0.0000 -0.002
Normal Operation 0.0004 0.0004 0.0001 0.0004 0.0001 0.002
-0.0008 -0.0010 -0.0003 -0.0005 -0.0005 -0.002
Severe Environment 0.0004 0.0004 0.0001 0.0004 0.0001 0.003
-0.0008 -0.0010 -0.0003 -0.0005 -0.0005 -0.005
Extreme Environment 0.0005 0.0004 0.0001 0.0004 0.0002 0.003
-0.0008 -0.0010 -0.0003 -0.0005 -0.0005 -0.005
Abnormal ; LOCA 0.005 0.0005 0.0001 0.0004 0.0002 0.003
-0.0032 -0.0028 -0.0004 -0.0019 -0.0017 -0.005
Abnormal/Extreme 0.0012 0.0007 0.0002 0.0009 0.0004 0.003
Environment -0.0040 -0.0030 -0.0006 -0.0025 -0.0018 -0.005
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Table 3G.1-35
Containment Liner Plate Strains (Max) (Continued)

Category Calculated Strain Allowable Tension
DF Thick PLate Pedestal Thick Plate Allowable Compression
Test 0.0004 0.0001 0.002
-0.0002 -0.0001 -0.002
Normal Operation 0.0001 0.0001 0.002
-0.0005 -0.0006 -0.002
Severe Environment 0.0001 0.0001 0.003
-0.0005 -0.0006 -0.005
Extreme Environment 0.0002 0.0001 0.003
-0.0005 -0.0006 -0.005
Abnormal ; LOCA 0.0004 0.0003 0.003
-0.0017 -0.0020 -0.005
Abnormal/Extreme 0.0005 0.0004 0.003
Environment -0.0017 -0.0021 -0.005
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Table 3G.1-36

Drywell Head Elements Stress Summary

Design Control Document/Tier 2

Service Level PL PL+Pb PL+Pb+Q
Calculated Allowable Stress | Calculated Stress | Allowable Calculated Stress | Allowable Stress
Stress (MPa) (MPa) (MPa) Stress (MPa) | (MPa) (MPa)

Test Condition 77 262 77 262 - -

Design Condition 66 227 66 227 - -

A, B 66 227 66 227 794 *1 456

C 73 342 73 342 - -

D 73 430 73 430 - -

*1  Acceptable by meeting all requirements for simplified elastic-plastic analysis stipulated in NE-3228.3 of ASME B&PV Code,

Sec.III.
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Table 3G.1-37
Diaphragm Floor (D/F) Slab Elements Stress Summary

Structural Member Size Governing Load Stress Allowable Stress | Acceptance
Elements Combination or Stress Ratio Criteria *2
Top Plate 25mm Abnormal omin = -377MPa o =391MPa 1.5S
Abnormal/Extreme tmax = 200MPa T =243MPa 1.4S
Bottom Plate 25mm Abnormal omin = -399MPa c = 408MPa 1.5S
Abnormal/Extreme tmax = 202MPa T =253MPa 1.4S
Radial Web 25mm Abnormal omin = -336MPa c =391MPa 1.5S
Plate (Upper Web) Normal tmax = 150MPa t=174MPa 1.0S
Radial Web 25mm Normal omin = -201MPa 6 =261MPa 1.0S
Plate (Lower Web) *1 Normal tmax = 141MPa 7= 181MPa 1.0S
Tangential 25mm Severe omin = -8§3MPa c =261MPa 1.0S
Web Plate*1 Normal tmax = 61 MPa T = 174MPa 1.0S
Bottom Flange*1 38mm Normal omin = -160MPa c =269MPa 1.0S
Normal tmax = 80MPa T =181MPa 1.0S

*1  Thermal stress associated with extreme and abnormal load conditions meets deformation limits of AISC N690 Section Q1.5.7.2.
The total stress excluding thermal stress satisfies the allowable stress limit in Table Q1.5.7.1 of AISC N690.

*2 S = Allowable stress limit specified in part 1 of AISC N690.
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Table 3G.1-38
Diaphragm Floor (D/F) Slab Anchorage Structural Capacity

Design Control Document/Tier 2

Anchor Locations Governing Load Design Load | No. of Anchor Bars Total Capacity Acceptance
Combination (kN) Provided (kN) Criteria *1

Top Plate Normal (SIT) 639/deg 1-#18 @ 0.9 deg 782/deg 0.66Fy
Bottom Plate Normal 153/deg 1-#18 @ 0.9 deg 591/deg 0.5Fy
Girder Radial Web

Abnormal/Extreme 4300 5-#18 4804 0.9Fy
Plate
dirder Bottom Abnormal/Extreme 3320 5418 4804 0.9Fy
Flange

*1  Fy = Specified minimum yield stress.
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Table 3G.1-39
Vent Wall Structural Elements Stress Summary
Structural Member Size Governing Load Calculated Stress Allowable Stress Acceptance
Elements Combination Criteria *1
Inner Cylinder 25mm Abnormal/Extreme omin= -266MPa o =417MPa 1.6S
Abnormal/Extreme tmax= 133MPa T =243MPa 1.4S
Outer Cylinder 25mm Abnormal omin = -262MPa c =408MPa 1.5S
Abnormal/Extreme tmax = 152MPa T =253MPa 1.4S
Radial Web 25mm Abnormal/Extreme omin = -299MPa c =417MPa 1.6S
Plate Abnormal/Extreme tmax = 174MPa T =243MPa 1.4S
*1 S = Allowable stress limit specified in part 1 of AISC N690.
Table 3G.1-40
Reactor Shield Wall (RSW) Structural Element Stress Summary
Structural Member Size | Governing Load Calculated Stress Allowable Acceptance
Element Combination Criteria *1
RSW 260mm Abnormal/Extreme omin = -223MPa o =417MPa 1.6S
Cylindrical Shell 260mm Abnormal/Extreme tmax = 111MPa T =243MPa 1.4S

*1 S = Allowable stress limit specified in part 1 of AISC N690.
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Table 3G.1-41
RPYV Support Bracket Structural Elements Stress Summary
Structural Member Size Governing Load Stress or Stress Ratio Allowable Stress Acceptance
Elements Combination Criteria *1
*2
Horizontal Plate 100mm Abnormal/Extreme omax = 306MPa c =371MPa 0.7Fu
Abnormal/Extreme tmax = 157MPa T =243MPa 1.4S
Vertical Plate 150mm Abnormal/Extreme omin = -169MPa ¢ =225MPa 1.6S
Abnormal/Extreme tmax = 91MPa t=131MPa 1.4S
*1 Fu = Specified minimum tensile stress.
*2 S = Allowable stress limit specified in Part 1 of AISC N690.
Table 3G.1-42
Vent Wall and RPV Support Bracket Anchorage Structural Capacity
Anchor Locations Governing Load | Design Load | No. of Anchor Bars Total Capacity Acceptance
Combination (kN) Provided (kN) Criteria*1
Vent Wall Abnormal/Extreme | 1663/deg 4-#18 @ 1.8deg 2112/deg 0.9Fy
RPV Support Bracket | Abnormal/Extreme | 45400 60-#18 57600 0.9Fy

*1 Fy = Specified minimum yield stress.
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Table 3G.1-43
Gravity Driven Cooling System (GDCS) Pool Structural Elements Stress Summary
Structural Member Size Governing Load Stress or Allowable Stress | Acceptance Criteria *2
Elements Combination Stress Ratio
Wall Plate 16mm Abnormal omin= -387MPa c = 391MPa 1.5S
Abnormal/Extreme tmax= 234MPa T = 243MPa 1.4S
Vertical Column 550x550x25 Severe Ratio =0.63 Ratio=1.0 S
Abnormal/Extreme t= 108MPa 1= 243MPa 1.4S
Vertical Column 750x750x32 Severe Ratio =0.91 Ratio=1.0 S
Abnormal/Extreme T= 169MPa 1= 243MPa 1.4S
Horizontal 450x450x25 Severe Ratio =0.61 Ratio=1.0 S
Member *1 Severe 1= 55MPa T= 174MPa S
Bracing Member 200x200x25 Abnormal/Extreme Ratio =0.78 Ratio=1.0 1.6S
Severe 1= 18MPa 1= 174MPa S

*1 Thermal stress associated with extreme and abnormal load conditions meets deformation limits of AISC N690 Section Q1.5.7.2.
The total stress excluding thermal stress satisfies the allowable stress limit in Table Q1.5.7.1 of AISC N690.

*2 S = Allowable stress limit specified in Part 1 of AISC N690.
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Table 3G.1-44
Gravity Driven Cooling System (GDCS) Pool Anchorage Structural Capacity

Anchor Locations Governing Load Design Load Capacity / Anchor | Acceptance Criteria *1
Combination / Anchor Bar (kN) Bar (kN)

Bracing Members
Abnormal/Extreme 613 960 0.9Fy

@ RCCV Wall

Horizontal Members
Abnormal/Extreme 842 960 0.9Fy

@ RCCV Wall

*1 Fy = Specified minimum yield stress.
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Table 3G.1-45
Combined Forces and Moments: RB, Selected Load Combination RB-4

Location Element Nx Ny Nxy Mx My Mxy Qx Qy
ID (MN/m) | (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)
21 Exterior Wall | 20011 |OTHR| -2.338 -3.837 -0.785 0.037 0.427 0.008 0.048 0.132
@ EL-11.50 TEMP | 3.302 3.192 0.403 0.400 1.487 0.056 -0.166 0.518
~-10.50m 20023 |OTHR| -1.564 -1.510 -0.465 0.040 -0.314 0.034 -0.016 -0.171
TEMP | -4.222 -2.622 1.119 -2.956 -3.848 0.045 -1.060 -0.836
30010 |OTHR| -1.806 -2.425 -0.279 -0.384 -2.033 0.019 0.005 1.240
TEMP| 0.589 3.018 -0.068 1.328 4.243 -0.021 -0.028 -0.755
30020 |OTHR| -1.294 -1.461 -0.193 -0.689 -0.845 0.022 -0.264 0.365
TEMP| -0.133 -1.376 -0.255 0.157 1.425 0.145 -0.034 -0.363
40001 |OTHR| -1.002 -1.708 0.283 -0.418 -1.300 -0.265 0.134 0.768
TEMP | -0.207 -0.899 -0.037 0.221 1.578 -0.095 0.154 -0.406
40011 |OTHR| -1.716 -3.458 -0.041 -0.463 -2.658 -0.005 0.007 2.194
TEMP| 1.070 3.409 0.069 1.360 4.550 0.010 0.015 -0.846
22 Exterior Wall | 22011 |OTHR| -0.233 -2.976 0.712 -0.007 0.045 0.009 -0.025 0.091
@ EL4.65 TEMP | 2.396 2.929 -0.220 -0.084 -0.025 0.038 0.021 0.216
~6.60m 22023 |[OTHR| -0.112 -1.607 0.011 0.032 0.019 -0.097 0.112 0.031
TEMP | 1.485 -4.752 0.539 0.254 -0.154 -0.198 0.145 0.030
32010 |OTHR| -0.377 -1.978 -0.016 -0.025 -0.087 0.002 0.001 0.000
TEMP | 15.865 7.739 -0.006 -3.498 -3.263 -0.005 -0.002 -0.245
32020 |OTHR| -0.046 -1.838 -0.024 -0.099 -0.078 -0.021 -0.039 0.020
TEMP| 0.372 5.212 2.952 -0.762 -2.361 -0.499 0.919 0.136
42001 |OTHR| -0.039 -1.933 -0.039 -0.085 -0.114 0.057 0.031 0.054
TEMP | 2.936 3.681 3.048 -0.980 -2.143 -0.049 -0.848 -0.343
42011 |OTHR| -0.599 -2.773 -0.060 -0.036 -0.200 0.005 0.006 0.047
TEMP | 14.232 5.754 0.125 -3.625 -3.085 0.092 0.088 -0.197
23 Exterior Wall | 24211 |OTHR| -0.140 -1.638 0.078 -0.064 -0.440 0.008 -0.002 -0.111
@ EL22.50 TEMP | 3.279 2.935 -0.364 -0.167 -0.569 -0.047 -0.053 2.406
~24.60m 24224 |OTHR| -0.018 -0.985 0.293 0.037 -0.062 -0.038 -0.079 -0.046
TEMP | 0.227 5.676 -4.367 0.804 -0.351 -0.718 -0.757 -0.278
34210 |OTHR| -0.009 -0.821 0.044 -0.002 -0.042 -0.002 0.004 0.010
TEMP | 16.993 5.968 -0.582 -3.644 -3.497 0.038 -0.015 -0.213
34220 |OTHR| 0.049 -0.957 -0.178 0.039 -0.030 -0.009 0.046 0.004
TEMP | 1.840 5.678 2.329 0.739 -2.179 -0.461 1.828 0.124
44201 |OTHR| 0.024 -1.101 -0.332 0.048 -0.013 0.021 -0.040 0.000
TEMP| 1.107 6.208 -0.828 0.224 -2.398 0.566 -2.258 0.147

OTHR: Loads other than thermal loads
TEMP: Thermal loads
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Table 3G.1-46
Combined Forces and Moments: RB, Selected Load Combination RB-8a

Location Element Nx Ny Nxy Mx My Mxy Qx Qy
ID (MN/m) | (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)
18 Wall 6 OTHR| -2.585 -8.230 -0.231 0.308 1.462 -0.008 0.004 0.600
Below RCCV TEMP | 0.931 -1.122 -0.745 0.243 1.608 -0.041 0.046 0.242
Bottom 13 OTHR| -2.289 -6.898 -0.039 -0.072 -0.145 0.012 -0.007 0.069
TEMP| 0.411 -3.019 -0.612 0.436 2.455 0.002 0.013 0.527
24 OTHR| -1.736 -7.576 -0.429 -0.268 -1.541 -0.003 0.009 -0.555
TEMP | 0.330 -3.256 0.153 0.473 2.598 -0.007 0.001 0.588
19 Wall Below 806 OTHR| -1.207 -7.144 -0.082 0.019 0.221 0.003 -0.020 -0.042
Below RCCV TEMP | 1.402 -1.850 0.087 0.220 1.175 0.076 -0.051 -0.079
Mid-Height 813 OTHR| -1.724 -6.996 0.034 0.017 0.296 -0.019 0.008 0.083
TEMP | 0.936 -3.006 -0.511 0.150 1.159 -0.032 0.010 0.459
824 OTHR| -2.088 -7.810 -0.399 0.140 0.594 -0.010 -0.002 0.183
TEMP | 0.749 -3.304 0.159 0.167 1.199 0.020 0.009 0.452
20 Wall 1606 |OTHR| 1.452 -6.655 -0.099 -0.862 -4.761 0.024 0.007 1.350
Below RCCV TEMP | 10.805 -2.483 0.058 -0.665 -3.014 0.082 0.059 2.184
Top 1613 |OTHR| 0.961 -7.055 0.202 -0.842 -4.690 -0.003 -0.020 1.372
TEMP | 10.442 -3.559 -0.426 -0.713 -4.000 -0.009 -0.013 2514
1624 |OTHR| 0.692 -7.593 -0.248 -0.741 -4.413 0.010 -0.022 1.292
TEMP | 11.250 -4.196 -0.083 -0.794 -4.030 0.001 -0.077 2.602
21 Exterior Wall | 20011 |OTHR| -1.852 -3.292 -0.679 0.133 0.750 0.016 0.035 0.239
@ EL-11.50 TEMP | 2.705 3.066 0.389 0.368 1.368 0.053 -0.156 0.466
~-10.50m 20023 |OTHR| -1.202 -1.461 -0.490 0.015 -0.286 0.025 -0.041 -0.158
TEMP | -3.251 -1.996 0.825 -2.301 -2.914 0.034 -0.800 -0.621
30010 |[OTHR| -1.290 -2.229 -0.190 -0.221 -1.225 0.011 0.003 0.890
TEMP | 0.724 2.695 -0.073 1.092 3.667 -0.017 -0.022 -0.637
30020 |OTHR| -0.964 -1.562 -0.227 -0.546 -0.762 0.020 -0.158 0.324
TEMP | -0.071 -1.233 -0.217 0.074 1.116 0.124 -0.017 -0.276
40001 |OTHR| -0.757 -1.739 0.347 -0.336 -1.078 -0.201 0.070 0.623
TEMP| -0.153 -0.846 0.059 0.127 1.264 -0.082 0.120 -0.316
40011 |OTHR| -1.409 -3.060 -0.029 -0.277 -1.686 -0.001 0.006 1.620
TEMP | 0.891 3.003 0.054 1.119 3.906 0.009 0.013 -0.707
22 Exterior Wall | 22011 |OTHR| 0.250 -2.538 0.588 -0.006 0.094 0.011 -0.026 0.142
@ EL4.65 TEMP| 3.318 2.710 -0.171 -0.103 -0.066 0.048 0.030 0.058
~6.60m 22023 |OTHR| -0.052 -1.467 -0.024 0.112 0.043 -0.101 0.075 0.019
TEMP| 1.285 -3.170 0.477 0.534 -0.054 -0.170 0.006 0.009
32010 [OTHR| 0.216 -1.777 0.022 -0.020 0.013 0.008 0.000 -0.096
TEMP | 14.112 6.168 -0.023 -2.775 -2.672 0.003 -0.007 -0.020
32020 |OTHR| 0.005 -1.760 0.189 0.001 -0.031 -0.056 0.011 0.027
TEMP | 0.400 4.604 2.519 -0.338 -1.807 -0.378 0.875 0.157
42001 |OTHR| 0.000 -1.814 0.070 0.027 -0.063 0.059 -0.010 0.049
TEMP | 2.426 3.483 2473 -0.440 -1.604 -0.045 -0.762 -0.249
42011 |OTHR| -0.123 -2.264 -0.022 -0.042 -0.111 -0.004 0.005 -0.055
TEMP | 12.516 4.854 0.184 -2.941 -2.613 0.072 0.080 0.063
23 Exterior Wall | 24211 |OTHR| 0.345 -1.191 0.048 0.005 -0.034 0.017 0.005 -0.300
@ EL22.50 TEMP| 3.814 3.230 -0.215 -0.028 0.139 -0.034 -0.045 1.652
~24.60m 24224 |OTHR| -0.003 -1.187 0.105 0.018 -0.029 -0.010 -0.041 -0.042
TEMP| 0.397 5.311 -3.629 0.850 -0.366 -0.448 -0.780 -0.397
34210 |OTHR| 0.575 -0.662 0.116 0.010 0.168 -0.003 0.000 0.060
TEMP | 14.993 4.941 -0.346 -2.787 -2.420 0.017 -0.013 0.093
34220 |OTHR| 0.056 -1.178 -0.065 0.057 0.022 0.009 0.031 -0.009
TEMP | 1.556 5.056 1.786 0.885 -1.523 -0.164 1.522 -0.010
44201 |OTHR| 0.037 -1.274 -0.135 0.059 0.021 0.011 -0.034 -0.006
TEMP | 0.989 5.532 -0.249 0.541 -1.740 0.350 -1.832 0.050
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Table 3G.1-46
Combined Forces and Moments: RB, Selected Load Combination RB-8a (Continued)

Location Element Nx Ny Nxy Mx My Mxy Qx Qy

ID (MN/m) | (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)

24 Basemat 90140 |OTHR| -2.616 -2.477 0.157 -2.121 -1.168 1.196 -2.800 2.490
@ Wall TEMP | 0.810 0.936 1.517 -0.214 -0.335 -0.493 -1.094 0.272
Below 90182 |OTHR| -1.641 -2.233 -0.257 -0.707 -1.154 0.256 0.088 1.580
RCCV TEMP | 2212 0.531 0.485 -0.412 -3.757 0.157 -0.104 2.793
90111 |OTHR| -3.798 -1.449 -0.006 -1.461 -0.524 -0.304 0.951 0.299

TEMP | 0.599 2.397 -0.039 -4.358 -0.699 0.073 3.051 0.135

25 Slab 93140 |OTHR| -0.231 0.483 0.777 0.128 0.135 -0.144 0.126 -0.105
EL4.65m TEMP | 0.137 2.182 3.808 -0.512 -0.403 0.288 -0.137 0.113
@ RCCV 93182 |OTHR| 0.762 -0.320 -0.001 -0.026 0.079 0.014 0.000 0.099
TEMP | 3.923 -3.798 -1.042 -0.359 -1.845 -0.083 0.076 1.379

93111 |OTHR| -0.013 0.686 -0.124 0.059 -0.031 -0.003 0.073 -0.005
TEMP | -3.346 4.625 -0.234 -1.884 -0.337 -0.050 1.257 0.001

26 Slab 96144 |OTHR| 0.048 0.666 0.817 0.074 0.085 -0.081 0.123 -0.107
EL17.5m TEMP | -0.269 4.658 7.008 -0.257 -0.148 0.178 -0.080 0.026
@ RCCV 96186 |OTHR| 1.039 -0.414 -0.013 -0.037 -0.115 -0.005 0.005 0.051
TEMP | 6.641 -4.128 -1.421 -0.104 -0.385 -0.051 0.018 0.399
96113 |OTHR| -0.606 1.711 -0.140 -0.201 -0.033 -0.011 0.320 0.041

TEMP | -8.012 3.448 -1.490 -4.673 -2.833 -0.192 1.013 -0.053

27 Slab 98472 |OTHR| 0.604 0.608 -0.234 -0.009 0.013 -0.027 0.138 -0.179
EL27.0m TEMP | -1.976 -0.331 5.371 -0.390 0.080 -0.331 0.460 -0.565
@ RCCV 98514 |OTHR| 0.364 0.433 0.121 -0.043 -0.327 0.001 0.003 -0.013
TEMP | 0.290 -2.436 -1.243 -0.535 -0.083 -0.010 0.037 -0.712

98424 |OTHR| 0.269 1.265 -0.162 -0.102 0.003 -0.203 -0.318 -0.070

TEMP | -9.771 -8.139 -2.242 6.366 3.591 0.270 -4.372 -0.664

28 Pool Girder 123004 |[OTHR| 0.747 0.952 1.149 0.049 0.211 -0.055 0.055 0.155
@ Storage TEMP | -3.222 -10.346 0.042 0.420 1.524 -0.253 -0.188 1.420
Pool 123104 |[OTHR| 0.317 0.223 1.284 -0.012 -0.031 0.000 0.037 0.040
TEMP | -1.162 -3.220 1.957 -0.186 -0.569 0.085 -0.399 0.291

29 Pool Girder 123012 |[OTHR| -0.120 -0.859 -0.592 0.019 0.254 -0.012 0.041 0.200
@ Cavity TEMP| -1.585 -0.088 -0.191 -0.062 0.579 0.047 0.057 0.427
123112 |OTHR| 0.525 -0.503 -0.569 0.003 -0.024 -0.027 0.002 0.006

TEMP | -2.307 -0.056 -0.067 -0.143 -0.117 -0.095 -0.040 0.096

30 Pool Girder 123017 |OTHR| 0.850 2.144 -1.045 -0.048 -0.102 0.077 0.004 -0.142
@ Fuel Pool TEMP | 0.774 -6.892 -0.909 2.470 2.743 -0.228 0.208 0.415
123117 |OTHR| -0.277 0.601 -0.781 0.030 0.043 0.019 0.027 0.025

TEMP | -0.985 -2.677 -0.715 2.293 1.832 -0.079 -0.209 0.279

31 MS Tunnel 150122 |OTHR| -0.184 -0.341 0.968 -0.013 0.073 0.021 -0.024 -0.052
Wall and Slab TEMP | 2.226 -0.111 -0.753 3.639 3.907 0.083 -0.262 -0.322
96611 |OTHR| -0.094 0.552 -0.069 0.070 -0.127 -0.087 -0.200 0.008

TEMP | -0.174 3.068 -0.248 -3.645 -6.606 -0.247 0.700 0.064

98614 |OTHR| 0.017 -0.019 0.044 -0.334 -0.746 -0.071 -0.081 0.015

TEMP | 0.527 2.703 -0.288 9.377 13.644 0.044 -1.769 -0.155
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Table 3G.1-47
Combined Forces and Moments: RB, Selected Load Combination RB-8b

Location Element Nx Ny Nxy Mx My Mxy Qx Qy
ID (MN/m) | (MN/m) (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)
18 Wall 6 OTHR| -2.461 -7.298 -0.309 0.287 1.350 -0.009 0.009 0.559
Below RCCV TEMP | 0.500 -1.652 -0.970 0.379 2.436 -0.053 0.065 0.459
Bottom 13 OTHR| -2.184 -5.983 -0.135 -0.074 -0.177 0.010 -0.005 0.048
TEMP | -0.084 -4.089 -0.681 0.635 3.538 0.001 0.019 0.830
24 OTHR| -1.602 -6.493 -0.421 -0.258 -1.530 -0.003 0.009 -0.570
TEMP| 0.018 -3.987 0.219 0.642 3.557 -0.009 0.000 0.840
19 Wall Below 806 OTHR| -1.141 -6.158 -0.157 0.016 0.200 0.000 -0.021 -0.045
Below RCCV TEMP| 1.716 -2.753 0.114 0.305 1.594 0.082 -0.064 -0.104
Mid-Height 813 OTHR| -1.662 -6.039 -0.073 0.010 0.275 -0.017 0.009 0.073
TEMP | 1.264 -4.042 -0.538 0.199 1.585 -0.036 0.005 0.613
824 OTHR| -2.009 -6.663 -0.392 0.142 0.569 -0.009 -0.002 0.184
TEMP | 1.020 -4.014 0.230 0.220 1.644 0.029 0.013 0.560
20 Wall 1606 |OTHR| 1.409 -5.592 -0.135 -0.759 -4.186 0.024 0.007 1.196
Below RCCV TEMP | 15.254 -3.694 0.085 -0.865 -3.919 0.106 0.072 2.988
Top 1613 |OTHR| 0.896 -6.060 0.111 -0.739 -4.074 -0.003 -0.020 1.197
TEMP | 15.098 -4.772 -0.383 -0.955 -5.279 -0.012 -0.016 3.467
1624 |OTHR| 0.642 -6.393 -0.253 -0.638 -3.821 0.010 -0.021 1.121
TEMP | 15.945 -5.116 -0.070 -1.065 -5.223 0.003 -0.102 3.540
21 Exterior Wall | 20011 |OTHR| -1.832 -3.190 -0.673 0.161 0.852 0.018 0.031 0.271
@ EL-11.50 TEMP| 3.015 4.539 0.539 0.546 2.096 0.065 -0.209 0.722
~-10.50m 20023 |[OTHR| -1.201 -1.471 -0.498 0.006 -0.278 0.025 -0.039 -0.154
TEMP | -3.247 -1.943 0.806 -2.359 -2.817 0.031 -0.795 -0.575
30010 |OTHR| -1.254 -2.205 -0.193 -0.186 -1.052 0.010 0.002 0.854
TEMP | 1.001 3.822 -0.190 1.305 4.878 -0.022 -0.029 -0.906
30020 |OTHR| -0.954 -1.608 -0.235 -0.560 -0.756 0.024 -0.155 0.323
TEMP | -0.043 -1.519 -0.380 0.011 1.225 0.146 -0.023 -0.288
40001 |OTHR| -0.751 -1.780 0.367 -0.349 -1.065 -0.204 0.069 0.620
TEMP | -0.085 -1.165 0.093 0.037 1.359 -0.099 0.110 -0.329
40011 |OTHR| -1.411 -3.021 -0.028 -0.240 -1.501 0.001 0.006 1.582
TEMP | 1.348 3.854 0.063 1.290 4.897 0.012 0.016 -0.910
22 Exterior Wall | 22011 |OTHR| 0.359 -2.469 0.573 -0.005 0.110 0.012 -0.027 0.166
@ EL4.65 TEMP | 4.828 4.398 -0.287 -0.154 -0.139 0.067 0.044 0.162
~6.60m 22023 |OTHR| -0.041 -1.450 -0.006 0.144 0.051 -0.108 0.066 0.017
TEMP| 1.518 -2.692 0.328 0.990 0.017 -0.183 -0.173 0.000
32010 [OTHR| 0.351 -1.753 0.018 -0.021 0.031 0.010 0.000 -0.125
TEMP | 16.476 7.814 -0.100 -2.875 -2.936 -0.003 -0.013 -0.029
32020 [OTHR| 0.018 -1.724 0.242 0.025 -0.024 -0.067 0.027 0.031
TEMP| 0.610 4.810 2.460 0.061 -1.837 -0.391 1.189 0.188
42001 |OTHR| 0.015 -1.768 0.090 0.058 -0.056 0.063 -0.021 0.052
TEMP | 2.708 3.726 2.529 0.074 -1.559 -0.037 -0.972 -0.233
42011 |OTHR| -0.008 -2.186 -0.007 -0.047 -0.102 -0.006 0.005 -0.081
TEMP | 14.259 5.931 0.283 -3.138 -2.902 0.064 0.089 0.069
23 Exterior Wall | 24211 |OTHR| 0.455 -1.111 0.044 0.020 0.053 0.019 0.007 -0.339
@ EL22.50 TEMP | 5.628 6.168 -0.121 0.036 0.461 -0.032 -0.057 1.532
~24.60m 24224 |OTHR| 0.002 -1.238 0.067 0.016 -0.023 -0.005 -0.036 -0.042
TEMP | 1.066 6.059 -3.947 1.882 0.047 -0.627 -1.457 -0.289
34210 |OTHR| 0.696 -0.635 0.121 0.008 0.191 -0.004 0.000 0.069
TEMP | 21.500 5.814 -0.637 -2.922 -2.837 0.043 -0.005 -0.143
34220 |OTHR| 0.055 -1.225 -0.049 0.058 0.032 0.016 0.028 -0.013
TEMP | 2.573 6.295 3.703 2.522 -1.254 -0.604 2.464 0.060
44201 |OTHR| 0.040 -1.311 -0.094 0.061 0.028 0.008 -0.030 -0.008
TEMP| 1.787 7.067 -0.242 2.081 -1.543 0.575 -2.867 0.058

3G-89




26A6642AN Rev. 01
ESBWR Design Control Document/Tier 2

Table 3G.1-47
Combined Forces and Moments: RB, Selected Load Combination RB-8b (Continued)

Location Element Nx Ny Nxy Mx My Mxy Qx Qy
ID (MN/m) | (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) | (MN/m) | (MN/m)
24 Basemat 90140 |OTHR| -2.862 -2.514 0.127 -1.580 -0.714 0.924 -2.518 2.183
@ Wall TEMP | 0.656 1.198 1.910 -1.176 -1.209 -0.620 -1.549 0.481
Below 90182 |OTHR| -1.848 -2.294 -0.217 -0.546 -0.719 0.279 0.024 1.236
TEMP | 2512 0.741 0.349 -1.062 -5.489 0.225 -0.058 3.881
90111 |OTHR| -3.843 -1.594 -0.010 -1.109 -0.398 -0.265 0.594 0.273
TEMP | 0.765 3.129 -0.048 -5.573 -1.340 0.131 3.888 0.160
25 Slab 93140 |OTHR| -0.207 0.438 0.722 0.132 0.137 -0.138 0.128 -0.108
EL4.65m TEMP | 0.492 2.917 5.382 -0.741 -0.577 0.416 -0.195 0.167
@ RCCV 93182 |OTHR| 0.701 -0.285 0.024 -0.018 0.086 0.012 -0.001 0.070
TEMP | 5.915 -4.974 -1.483 -0.488 -2.534 -0.114 0.106 1.921
93111 |OTHR| 0.005 0.607 -0.115 0.066 -0.023 -0.003 0.050 -0.005
TEMP | -4.283 6.565 -0.433 -2.488 -0.436 -0.068 1.677 0.002
26 Slab 96144 |OTHR| 0.061 0.786 0.953 0.111 0.113 -0.099 0.131 -0.114
EL17.5m TEMP | 0.700 5.749 8.267 -0.286 -0.227 0.196 -0.057 0.076
@ RCCV 96186 |OTHR| 1.209 -0.500 -0.061 -0.018 -0.027 0.001 0.001 -0.022
TEMP | 9.948 -4.570 -2.192 -0.167 -0.770 -0.060 0.028 0.708
96113 |OTHR| -0.749 1.860 -0.206 -0.017 0.009 0.004 0.169 0.028
TEMP | -8.874 6.067 -1.617 -4.618 -2.819 -0.231 0.824 -0.088
27 Slab 98472 |OTHR| 0.521 0.650 -0.233 0.003 0.035 -0.025 0.143 -0.194
EL27.0m TEMP | -4.962 -2.596 6.296 -1.806 -1.112 -0.359 0.516 -0.793
@ RCCV 98514 |OTHR| 0.352 0.462 0.104 -0.033 -0.298 -0.002 0.004 -0.067
TEMP | -2.970 -2.936 -1.382 -1.925 -1.714 -0.029 0.056 -0.715
98424 |OTHR| 0.276 1.415 -0.202 -0.298 0.006 -0.240 -0.290 -0.056
TEMP | -8.160 -4.306 -3.504 8.110 4.330 0.601 -4.475 -0.830
28 Pool Girder 123004 |[OTHR| 1.040 1.803 1.811 0.049 0.223 -0.077 0.075 0.152
@ Storage TEMP | -3.773 -8.910 2.443 -3.192 -1.409 -0.451 -0.296 2.590
Pool 123104 |[OTHR| 0.279 0.492 1.880 -0.004 -0.023 -0.009 0.028 0.046
TEMP | -0.908 -1.329 2.320 -4.096 -4.643 0.160 -1.017 0.189
29 Pool Girder 123012 |OTHR| -0.447 -1.207 -0.748 0.027 0.351 -0.013 0.053 0.257
@ Cavity TEMP | -1.054 -0.015 -0.253 -3.807 -2.087 0.177 0.085 1.518
123112 |OTHR| 0.736 -0.715 -0.728 0.005 -0.010 -0.038 0.002 0.008
TEMP | 0.270 0.204 -0.469 -4.115 -3.707 -0.173 -0.004 -0.028
30 Pool Girder 123017 |OTHR| 0.953 2.523 -1.579 -0.066 -0.144 0.104 -0.005 -0.179
@ Fuel Pool TEMP | 5.174 -7.676 -2.218 2.827 2.660 -0.299 0.268 0.240
123117 |OTHR| -0.253 0.690 -1.315 0.030 0.047 0.030 0.031 0.026
TEMP | 1.809 -2.768 -0.560 2.974 1.894 -0.159 -0.541 0.254
31 MS Tunnel 150122 |[OTHR| -0.165 -0.317 0.982 -0.023 0.068 0.020 -0.022 -0.058
Wall and Slab TEMP | 2.279 -0.182 -0.887 3.448 3.933 0.118 -0.222 -0.262
96611 |OTHR| -0.127 0.596 -0.083 0.040 -0.167 -0.089 -0.189 0.009
TEMP | -0.295 3.728 -0.322 -3.550 -6.604 -0.232 0.690 0.063
98614 |OTHR| 0.041 -0.029 0.050 -0.413 -0.769 -0.076 -0.068 0.016
TEMP | 1.306 2.277 -0.049 9.353 14.160 -0.019 -1.882 -0.168
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Table 3G.1-48
Combined Forces and Moments: RB, Selected Load Combination RB-9a
Location Element Ny Nxy Mx My Mxy
ID Nx (MN/m)| (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

18 Wall 6 OTHR| -2.277 -8.129 -0.186 0.176 0.701 -0.006 0.002 0.363
Below RCCV TEMP | 0.931 -1.122 -0.745 0.243 1.608 -0.041 0.046 0.242
Bottom EQEW| 4.080 9.611 -4.318 -0.696 -3.389 -0.046 0.140 -1.392
EQNS | -4.226 -2.828 -3.149 0.950 5.629 0.027 0.006 2.014

EQZ -0.321 4.250 -0.279 0.231 1.518 -0.009 0.024 0.450

EQT 0.666 0.149 0.610 -0.044 -0.288 -0.014 0.027 -0.152

SPKW | -0.491 0.161 -0.422 -0.051 -0.221 -0.034 0.064 -0.040

SPKN | -0.386 -0.001 0.016 0.009 0.091 0.009 -0.016 0.064

13 OTHR| -2.021 -6.714 -0.066 -0.201 -0.894 0.011 -0.007 -0.162

TEMP | 0.411 -3.019 -0.612 0.436 2.455 0.002 0.013 0.527

EQEW| 4.939 9.278 0.447 -0.384 -2.349 -0.019 0.036 -1.176

EQNS | -0.092 2.940 -3.947 0.616 3.308 -0.083 0.135 0.998

EQZ -0.421 3.452 -0.258 0.399 2.157 -0.007 0.010 0.633

EQT 0.548 0.139 0.740 -0.080 -0.369 -0.006 0.013 -0.168

SPKW| 0.171 0.101 0.078 -0.066 -0.733 -0.008 0.009 -0.359

SPKN | -0.924 0.001 -0.248 0.008 0.263 0.004 -0.003 0.188

24 OTHR| -1.387 -7.320 -0.442 -0.394 -2.280 -0.002 0.008 -0.786

TEMP| 0.330 -3.256 0.153 0.473 2.598 -0.007 0.001 0.588

EQEW| 0.630 0.657 6.609 0.010 -0.204 0.106 -0.160 -0.129

EQNS| 2.743 8.464 -0.014 0.216 1.126 -0.009 0.003 -0.018

EQZ -0.417 3.860 0.100 0.425 2.253 -0.005 0.002 0.637

EQT 0.075 0.011 1.005 0.002 -0.029 -0.003 0.005 -0.017

SPKW | -0.938 0.026 0.082 0.024 0.350 0.003 -0.006 0.230

SPKN 0.179 0.094 -0.078 -0.086 -0.857 -0.006 0.008 -0.423

19 Wall Below 806 OTHR| -1.203 -6.985 -0.069 0.014 0.182 -0.004 -0.019 -0.052
Below RCCV TEMP 1.402 -1.850 0.087 0.220 1.175 0.076 -0.051 -0.079
Mid-Height EQEW| 0.690 7.399 -5.103 -0.009 0.249 -0.132 -0.022 0.020
EQNS| -2.173 -2.516 -3.422 -0.138 -0.431 -0.021 0.024 0.198

EQZ -0.054 3.702 -0.048 -0.019 -0.024 0.019 -0.004 0.065

EQT 0.313 0.075 0.573 0.023 0.068 -0.031 -0.006 -0.004

SPKW| -1.132 0.198 -0.192 -0.014 0.070 -0.024 -0.049 -0.015

SPKN | -0.360 0.086 0.077 -0.040 -0.026 0.000 0.000 0.010

813 OTHR| -1.727 -6.723 -0.008 0.002 0.242 -0.021 0.008 0.037

TEMP | 0.936 -3.006 -0.511 0.150 1.159 -0.032 0.010 0.459

EQEW| 1.979 8.078 0.751 0.012 0.364 -0.002 -0.016 -0.087

EQNS| -0.413 3.201 -4.445 -0.018 -0.076 0.039 -0.051 0.288

EQZ 0.021 3.433 -0.210 0.018 0.014 0.021 -0.002 0.157

EQT 0.211 0.052 0.809 -0.001 0.055 -0.050 0.006 -0.020

SPKW| -0.838 -0.098 0.007 0.119 0.414 0.024 -0.016 0.042

SPKN | -0.761 0.184 -0.138 -0.077 -0.142 -0.003 0.013 -0.003

824 OTHR| -2.043 -7.509 -0.418 0.127 0.538 -0.010 -0.001 0.139

TEMP | 0.749 -3.304 0.159 0.167 1.199 0.020 0.009 0.452

EQEW| 0.194 0.650 7.276 0.037 0.064 0.059 0.069 0.036

EQNS| 0.979 7.859 -0.125 0.047 0.231 0.002 -0.001 0.236

EQZ -0.053 3.860 0.103 0.036 0.019 0.007 -0.003 0.199

EQT 0.021 0.007 1.071 0.007 0.007 -0.019 0.010 0.004

SPKW| -0.931 0.329 0.017 -0.093 -0.178 -0.001 -0.001 -0.007

SPKN | -0.869 -0.134 0.000 0.164 0.434 0.008 -0.002 0.065

OTHR: Loads other than thermal and seismic loads
TEMP: Thermal loads
EQEW: Horizontal seismic loads in the E-W direction
EQNS: Horizontal seismic loads in the N-S direction
EQZ: Vertical seismic loads

EQT: Torsional seismic loads

SPKW: Dynamic soil pressure during a horizontal earthquake in the E-W direction
SPKN: Dynamic soil pressure during a horizontal earthquake in the N-S direction
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Table 3G.1-48
Combined Forces and Moments: RB, Selected Load Combination RB-9a (Continued)

Design Control Document/Tier 2

Location Element Ny Nxy Mx My Mxy
ID Nx (MN/m)| (MN/m) | (MN/m) (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)
20 Wall 1606 |OTHR| 0.988 -6.414 -0.050 -0.652 -3.566 0.024 0.007 1.000
Below RCCV TEMP| 10.805 -2.483 0.058 -0.665 -3.014 0.082 0.059 2.184
Top EQEW| 0.628 5.038 -5.272 0.082 0.563 -0.019 -0.005 -0.110
EQNS| -1.483 -1.946 -3.743 -0.333 -1.320 -0.069 -0.002 0.183
EQZ 0.407 3.300 -0.034 -0.123 -0.670 -0.005 0.004 0.219
EQT 0.125 0.054 0.710 0.010 0.019 -0.017 -0.002 0.013
SPKW| -0.530 0.104 0.453 -0.034 -0.146 0.069 0.006 0.014
SPKN | -0.181 0.094 -0.130 -0.042 -0.060 -0.016 0.001 -0.009
1613 |OTHR 0.487 -6.687 0.163 -0.628 -3.449 -0.001 -0.019 0.987
TEMP | 10.442 -3.559 -0.426 -0.713 -4.000 -0.009 -0.013 2.514
EQEW| 1.016 6.058 0.909 0.148 0.962 -0.001 0.010 -0.200
EQNS| -0.138 3.051 -4.514 -0.243 -1.271 -0.022 0.009 0.366
EQZ 0.540 3.308 -0.149 -0.128 -0.778 -0.005 0.002 0.270
EQT 0.086 -0.041 0.872 0.017 0.106 -0.027 -0.001 -0.022
SPKW| -0.031 0.069 -0.065 -0.049 -0.514 0.002 0.003 0.244
SPKN | -0.507 0.074 0.116 -0.030 0.051 -0.007 -0.005 -0.089
1624 |OTHR 0.189 -7.266 -0.268 -0.522 -3.152 0.008 -0.022 0.897
TEMP| 11.250 -4.196 -0.083 -0.794 -4.030 0.001 -0.077 2.602
EQEW| 0.076 0.521 7.447 -0.016 -0.009 0.052 -0.049 0.027
EQNS 0.985 6.565 -0.214 -0.062 -0.477 -0.009 0.004 0.204
EQZ 0.471 3.747 0.069 -0.133 -0.780 0.001 0.004 0.262
EQT 0.003 0.006 1.120 -0.002 -0.001 -0.016 -0.006 0.002
SPKW| -0.642 0.163 -0.047 -0.043 0.061 -0.002 0.004 -0.106
SPKN | -0.081 0.048 0.057 -0.023 -0.469 0.002 -0.011 0.215
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Table 3G.1-48
Combined Forces and Moments: RB, Selected Load Combination RB-9a (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy
ID Nx (MN/m)[Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)
21 Exterior Wall | 20011 |OTHR| -1.878 -3.430 -0.688 0.093 0.598 0.013 0.039 0.191
@ EL-11.50 TEMP| 2.705 3.066 0.389 0.368 1.368 0.053 -0.156 0.466
~-10.50m EQEW| -0.657 -0.961 -9.354 -0.082 0.416 0.025 0.100 0.091
EQNS| -0.662 -1.083 0.877 1.978 8.162 0.050 -0.088 3.032
EQZ 0.399 2.223 0.230 0.022 -0.013 -0.003 -0.031 -0.030
EQT 0.045 0.000 0.742 0.044 0.150 -0.010 0.016 0.051
SPKW| -0.940 0.122 0.125 0.019 0.107 -0.005 -0.002 0.047
SPKN | 0.198 0.046 -0.209 -0.099 -0.402 0.004 0.000 -0.193
20023 [OTHR| -1.204 -1.442 -0.478 0.028 -0.296 0.025 -0.042 -0.165
TEMP | -3.251 -1.996 0.825 -2.301 -2.914 0.034 -0.800 -0.621
EQEW| 0.059 4.728 -0.475 0.320 0.224 -0.093 -0.079 0.031
EQNS| -0.008 -1.289 -0.936 -0.832 1.337 0.170 1.299 0.909
EQZ 0.013 0.711 0.290 -0.077 0.136 0.003 0.048 0.091
EQT | -0.071 -0.099 0.316 0.150 -0.095 -0.040 -0.281 -0.111
SPKW| -0.619 -0.161 0.146 -0.075 -0.036 0.004 0.016 0.014
SPKN | 0.085 0.082 -0.115 -0.003 -0.002 0.005 0.015 -0.017
30010 [OTHR| -1.339 -2.257 -0.187 -0.273 -1.482 0.014 0.004 0.945
TEMP| 0.724 2.695 -0.073 1.092 3.667 -0.017 -0.022 -0.637
EQEW| 3.694 3.409 0.982 -0.320 -1.172 -0.031 -0.026 0.395
EQNS| 1.283 2.225 -3.374 0.481 2.677 -0.053 -0.091 -0.745
EQZ 0.086 1.161 -0.023 0.250 1.318 -0.013 -0.005 -0.300
EQT 0.623 -0.159 0.842 -0.074 -0.293 -0.013 -0.017 0.102
SPKW| -0.102 -0.362 0.000 -0.054 -0.444 -0.009 -0.009 0.538
SPKN | -0.755 0.135 -0.073 0.018 0.168 0.006 0.006 -0.068
30020 [OTHR| -0.978 -1.495 -0.216 -0.527 -0.769 0.015 -0.163 0.324
TEMP| -0.071 -1.233 -0.217 0.074 1.116 0.124 -0.017 -0.276
EQEW| 0.512 2.678 1.213 -0.065 0.349 0.031 0.086 -0.091
EQNS| 0.109 2.149 -0.455 0.024 1.101 0.025 -0.285 -0.252
EQZ 0.037 0.598 0.129 -0.136 0.364 0.042 -0.080 -0.124
EQT 0.111 -0.186 0.205 -0.040 -0.050 0.005 0.118 -0.005
SPKW| -0.077 -0.160 -0.125 -0.069 -0.255 0.115 -0.007 0.145
SPKN | -0.231 -0.074 0.067 -0.289 0.022 -0.037 -0.108 -0.046
40001 |OTHR| -0.765 -1.678 0.319 -0.316 -1.096 -0.198 0.071 0.627
TEMP| -0.153 -0.846 0.059 0.127 1.264 -0.082 0.120 -0.316
EQEW| 0.005 3.037 0.977 0.369 1.132 0.016 0.362 -0.176
EQNS| 0.366 1.950 -0.726 -0.198 0.593 -0.080 0.012 -0.170
EQZ 0.033 0.628 -0.099 -0.139 0.376 -0.039 0.082 -0.123
EQT | -0.020 0.049 0.302 0.129 0.031 0.017 0.064 0.042
SPKW| -0.237 -0.076 -0.075 -0.240 0.040 0.034 0.086 -0.041
SPKN | -0.097 -0.190 0.116 -0.103 -0.367 -0.143 -0.008 0.163
40011 |OTHR| -1.403 -3.110 -0.031 -0.333 -1.960 -0.002 0.005 1.677
TEMP| 0.891 3.003 0.054 1.119 3.906 0.009 0.013 -0.707
EQEW| -0.252 -0.361 4.538 0.015 -0.047 0.085 0.124 -0.029
EQNS| 3.276 3.698 -0.076 0.140 1.121 0.012 0.005 -0.164
EQZ 0.128 1.494 -0.001 0.288 1.476 0.009 0.002 -0.326
EQT | -0.021 -0.014 0.917 0.006 0.005 -0.006 -0.007 -0.010
SPKW| -0.539 0.209 0.000 0.020 0.248 -0.002 -0.003 -0.104
SPKN | -0.224 -0.417 -0.024 -0.053 -0.519 0.004 0.004 0.587
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Table 3G.1-48
Combined Forces and Moments: RB, Selected Load Combination RB-9a (Continued)

Design Control Document/Tier 2

Location Element Ny Mx My Mxy
ID Nx (MN/m) | (MN/m) [Nxy (MN/m)| (MNm/m) | (MNm/m) | (MNm/m) [Qx (MN/m)|Qy (MN/m)
22 Exterior Wall | 22011 |OTHR 0.121 -2.632 0.608 -0.007 0.075 0.009 -0.025 0.118
@ EL4.65 TEMP 3.318 2.710 -0.171 -0.103 -0.066 0.048 0.030 0.058
~6.60m EQEW| 0.466 3.318 -6.436 0.034 -0.023 -0.021 0.029 -0.002
EQNS | -0.441 -7.125 2.468 0.116 0.966 0.154 -0.038 0.853
EQZ -0.121 1.929 -0.415 0.007 -0.026 -0.001 0.012 -0.024
EQT 0.025 -0.350 0.750 -0.005 -0.001 -0.020 0.001 -0.005
SPKW| -0.649 0.235 -0.140 -0.009 -0.013 0.003 -0.002 0.000
SPKN 0.118 0.144 0.013 0.025 0.049 -0.007 -0.003 0.073
22023 |OTHR| -0.066 -1.476 -0.046 0.076 0.032 -0.093 0.084 0.021
TEMP 1.285 -3.170 0.477 0.534 -0.054 -0.170 0.006 0.009
EQEW| 0.069 4.568 -3.234 0.055 -0.073 0.086 -0.202 -0.079
EQNS 0.104 -4.679 -0.933 -0.214 0.171 -0.153 0.394 0.153
EQZ -0.017 0.997 0.206 0.074 0.002 0.011 -0.052 -0.011
EQT -0.067 0.247 0.587 0.014 -0.006 -0.010 -0.027 -0.017
SPKW| -0.336 -0.137 0.601 0.024 0.011 -0.023 0.019 -0.004
SPKN 0.015 0.083 0.162 0.081 0.009 -0.006 -0.026 0.005
32010 |[OTHR 0.050 -1.814 0.027 -0.020 -0.010 0.006 0.000 -0.063
TEMP| 14.112 6.168 -0.023 -2.775 -2.672 0.003 -0.007 -0.020
EQEW| 0.643 3.408 0.932 -0.019 -0.097 -0.012 -0.001 0.219
EQNS| -0.867 1.234 -3.866 -0.010 -0.012 0.000 -0.002 -0.103
EQZ 0.012 1.087 -0.027 -0.001 -0.028 -0.002 0.000 0.013
EQT 0.223 -0.010 0.982 -0.001 0.007 -0.018 0.002 0.009
SPKW| -0.043 -0.151 0.004 -0.022 -0.175 -0.001 0.000 0.010
SPKN | -0.319 0.066 0.060 -0.009 -0.002 0.000 0.001 0.003
32020 |[OTHR| -0.009 -1.788 0.119 -0.028 -0.040 -0.043 -0.008 0.023
TEMP 0.400 4.604 2.519 -0.338 -1.807 -0.378 0.875 0.157
EQEW| 0.047 2.920 2.784 0.125 -0.060 0.015 0.091 0.016
EQNS | -0.041 3.265 -1.524 0.147 0.024 0.003 0.129 -0.002
EQZ 0.032 1.252 0.072 0.042 0.001 0.007 0.038 0.006
EQT 0.005 -0.203 0.864 -0.003 -0.004 -0.011 -0.004 0.011
SPKW| -0.005 -0.031 -0.126 0.016 -0.068 -0.102 -0.059 0.022
SPKN | -0.200 -0.101 0.256 -0.171 -0.038 0.044 -0.041 0.004
42001 |OTHR| -0.016 -1.855 0.037 -0.011 -0.071 0.055 0.003 0.046
TEMP 2.426 3.483 2.473 -0.440 -1.604 -0.045 -0.762 -0.249
EQEW| -0.017 2.714 2.956 0.166 0.064 -0.012 -0.063 -0.031
EQNS 0.127 3.461 -1.547 0.200 -0.027 -0.023 -0.077 -0.010
EQZ 0.039 1.311 0.061 0.053 0.002 -0.001 -0.027 0.002
EQT -0.019 -0.222 0.860 -0.003 0.013 -0.013 0.003 -0.013
SPKW| -0.121 -0.041 -0.237 -0.084 -0.024 -0.041 0.004 0.003
SPKN | -0.037 -0.085 0.119 -0.029 -0.061 0.133 0.133 0.022
42011 |OTHR| -0.260 -2.382 -0.038 -0.037 -0.124 -0.002 0.005 -0.026
TEMP| 12516 4.854 0.184 -2.941 -2.613 0.072 0.080 0.063
EQEW| 0.214 -0.581 5.945 0.045 0.003 0.018 0.040 -0.015
EQNS 0.749 3.196 0.267 0.003 -0.098 0.009 0.000 0.092
EQZ 0.214 1.479 0.058 -0.001 -0.021 0.002 -0.002 0.005
EQT 0.051 -0.064 1.181 0.005 0.001 -0.011 0.005 -0.002
SPKW| -0.203 0.107 0.030 -0.015 0.003 -0.001 -0.002 -0.002
SPKN | -0.091 -0.212 0.024 -0.022 -0.149 0.014 0.024 0.006
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Table 3G.1-48
Combined Forces and Moments: RB, Selected Load Combination RB-9a (Continued)

Design Control Document/Tier 2

Location Element Ny Mx My Mxy
ID Nx (MN/m) | (MN/m) [Nxy (MN/m)| (MNm/m) | (MNm/m) | (MNm/m) [Qx (MN/m)|Qy (MN/m)
23 Exterior Wall | 24211 |OTHR 0.185 -1.298 0.054 -0.017 -0.161 0.014 0.003 -0.236
@ EL22.50 TEMP 3.814 3.230 -0.215 -0.028 0.139 -0.034 -0.045 1.652
~24.60m EQEW| -0.114 0.162 -5.394 -0.003 0.026 0.015 0.004 0.008
EQNS| -1.174 -5.369 0.191 -0.170 -0.660 -0.042 -0.003 0.840
EQZ 0.087 0.973 -0.055 0.074 0.507 -0.011 0.000 0.135
EQT 0.000 -0.040 0.890 -0.001 -0.004 -0.032 -0.005 0.020
SPKW| -0.053 -0.031 -0.004 0.002 0.009 -0.001 0.000 0.000
SPKN | -0.026 0.065 -0.028 -0.003 -0.003 0.000 -0.001 0.015
24224 |OTHR| -0.011 -1.086 0.160 0.018 -0.043 -0.019 -0.050 -0.047
TEMP 0.397 5.311 -3.629 0.850 -0.366 -0.448 -0.780 -0.397
EQEW| 0.259 3.913 -3.713 -0.231 -0.100 -0.022 0.227 -0.045
EQNS| -0.282 -7.465 0.532 0.695 1.033 -0.289 0.178 1.126
EQZ 0.039 0.762 -0.252 -0.010 0.046 0.050 0.040 0.028
EQT -0.026 0.368 0.803 -0.082 -0.201 0.028 -0.100 -0.263
SPKW| -0.001 0.002 0.020 0.006 -0.005 0.002 -0.012 -0.007
SPKN | -0.006 -0.120 0.071 0.031 0.062 -0.006 0.036 0.080
34210 |OTHR 0.385 -0.705 0.108 0.007 0.100 -0.003 0.002 0.041
TEMP | 14.993 4.941 -0.346 -2.787 -2.420 0.017 -0.013 0.093
EQEW| -0.199 1.096 0.772 0.064 0.354 -0.010 -0.002 0.139
EQNS| -1.211 0.237 -3.509 -0.031 -0.189 -0.011 0.011 -0.088
EQZ 0.013 0.514 -0.045 -0.006 -0.005 0.001 -0.003 -0.011
EQT 0.183 -0.017 1.010 0.002 0.017 -0.008 0.000 0.008
SPKW| 0.016 -0.040 0.002 -0.002 -0.023 0.001 0.000 -0.010
SPKN | -0.098 0.000 -0.003 -0.001 0.001 -0.001 0.000 0.000
34220 |OTHR 0.056 -1.100 -0.095 0.054 0.006 0.003 0.034 -0.005
TEMP 1.556 5.056 1.786 0.885 -1.523 -0.164 1.522 -0.010
EQEW| -0.162 0.839 2.354 0.119 0.142 0.026 0.026 -0.022
EQNS| -0.048 1.855 -1.261 0.007 0.010 -0.003 0.014 -0.006
EQZ -0.042 0.660 0.115 -0.034 0.017 0.007 -0.029 -0.002
EQT 0.022 -0.043 0.825 0.027 0.009 -0.016 0.006 0.019
SPKW| 0.004 0.012 -0.005 0.004 -0.002 -0.002 0.003 0.001
SPKN | -0.001 0.024 -0.002 0.001 0.000 0.001 0.000 -0.001
44201 |OTHR 0.030 -1.212 -0.195 0.053 0.009 0.013 -0.038 -0.004
TEMP 0.989 5.532 -0.249 0.541 -1.740 0.350 -1.832 0.050
EQEW| 0.145 0.808 2.848 0.066 0.009 0.059 -0.076 0.024
EQNS| -0.107 2171 -1.075 0.032 0.040 -0.008 0.012 -0.013
EQZ -0.013 0.763 0.232 -0.031 0.008 -0.010 0.033 0.001
EQT 0.031 -0.063 0.814 0.013 -0.003 -0.009 -0.025 -0.019
SPKW| 0.002 0.012 0.001 0.004 0.001 -0.002 -0.002 -0.001
SPKN 0.003 0.022 0.007 0.000 -0.002 0.000 -0.001 0.000
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Table 3G.1-48
Combined Forces and Moments: RB, Selected Load Combination RB-9a (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy
ID Nx (MN/m)[Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)
24 Basemat 90140 |[OTHR| -2.775 -2.595 -0.016 -2.285 -1.271 1.697 -2.645 2.382
@ Wall TEMP| 0.810 0.936 1.517 -0.214 -0.335 -0.493 -1.094 0.272
Below EQEW| 0.415 4.638 2.888 0.033 3.216 -2.595 2.865 -5.032
EQNS| 0.034 1.460 -2.130 -6.707 -0.901 -0.370 -2.810 1.163
EQZ -0.060 0.480 0.263 1.419 0.971 -2.078 0.964 -1.107
EQT 0.965 -0.447 0.984 0.658 0.012 -0.229 0.294 0.106
SPKW| -0.052 -1.084 -0.003 -0.119 0.019 -0.123 -0.029 -0.213
SPKN | -1.849 0.114 -0.120 -0.044 -0.045 0.049 -0.037 0.017
90182 |[OTHR| -2.103 -2.317 -0.223 -0.372 -1.614 0.181 0.061 1.376
TEMP | 2.212 0.531 0.485 -0.412 -3.757 0.157 -0.104 2.793
EQEW| 6.054 0.571 0.309 0.153 -0.445 -0.242 -0.046 -3.502
EQNS| 3.163 0.701 -1.456 -1.619 -0.476 1.390 -1.659 0.675
EQZ 0.369 0.221 0.046 -0.592 1.442 0.238 -0.137 -0.399
EQT 1.000 0.064 0.515 0.020 0.260 -0.335 0.346 -0.258
SPKW| 0.120 -1.176 -0.143 -0.170 -0.632 -0.021 0.026 -0.440
SPKN | -1.507 0.096 0.137 -0.018 -0.210 0.106 -0.110 0.162
90111 |[OTHR| -3.876 -1.729 0.008 -1.955 -0.228 -0.380 0.736 0.289
TEMP| 0.599 2.397 -0.039 -4.358 -0.699 0.073 3.051 0.135
EQEW| -0.250 0.765 -0.889 -0.470 0.409 1.439 -0.060 -2.916
EQNS| 1.027 5.920 -0.258 0.380 -1.228 0.393 -2.033 -0.131
EQZ 0.246 0.490 -0.027 1.301 -0.708 0.327 -0.439 -0.071
EQT | -0.052 0.035 -0.613 -0.075 0.084 0.414 0.010 -0.492
SPKW| 0.162 -1.308 0.049 -0.226 -0.098 0.013 0.201 -0.026
SPKN | -1.233 0.065 -0.048 -0.638 -0.141 0.024 -0.484 0.020
25 Slab 93140 |[OTHR| -0.268 0.369 0.667 0.109 0.120 -0.121 0.125 -0.104
EL4.65m TEMP| 0.137 2.182 3.808 -0.512 -0.403 0.288 -0.137 0.113
@ RCCV EQEW| 0.376 -0.215 -0.049 0.156 0.126 -0.093 0.047 -0.033
EQNS | -1.560 0.330 -0.338 -0.361 -0.226 0.156 -0.082 0.108
EQZ -0.001 -0.080 -0.032 -0.041 -0.051 0.031 -0.067 0.055
EQT 0.164 -0.083 0.044 0.017 0.011 -0.010 0.005 -0.005
SPKW| 0.047 -0.822 0.094 -0.028 -0.028 0.019 -0.015 0.002
SPKN | -0.302 0.113 -0.040 -0.001 -0.004 0.002 0.000 0.002
93182 |OTHR| 0.570 -0.324 0.024 -0.016 0.064 0.012 -0.001 0.056
TEMP| 3.923 -3.798 -1.042 -0.359 -1.845 -0.083 0.076 1.379
EQEW| 0.013 -0.083 -0.165 0.085 0.479 0.017 -0.023 -0.425
EQNS| -0.546 -0.147 -0.448 -0.089 -0.343 -0.012 0.018 0.317
EQZ -0.073 -0.068 -0.025 -0.020 -0.060 -0.004 0.005 0.099
EQT 0.070 0.029 -0.054 0.008 0.039 0.000 -0.002 -0.035
SPKW| -0.143 -0.871 -0.027 -0.030 -0.155 -0.009 0.008 0.161
SPKN | -0.252 -0.027 0.059 0.003 0.012 0.001 -0.001 -0.011
93111 |OTHR| -0.033 0.501 -0.094 0.045 -0.021 -0.003 0.041 -0.004
TEMP | -3.346 4.625 -0.234 -1.884 -0.337 -0.050 1.257 0.001
EQEW| 0.148 0.059 -0.226 0.001 -0.009 -0.026 0.012 0.006
EQNS| -0.088 -0.093 0.017 0.067 -0.003 0.007 -0.042 0.002
EQZ -0.045 -0.094 0.017 -0.092 -0.023 -0.003 0.105 0.002
EQT 0.004 0.003 0.000 -0.002 -0.002 -0.002 0.003 0.000
SPKW| 0.021 -0.214 0.023 0.018 0.003 0.001 -0.014 0.000
SPKN | -0.906 -0.142 0.121 -0.154 -0.028 -0.007 0.135 -0.001
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Table 3G.1-48
Combined Forces and Moments: RB, Selected Load Combination RB-9a (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy

ID Nx (MN/m)[Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

26 Slab 96144 |OTHR| 0.003 0.515 0.612 0.063 0.076 -0.071 0.120 -0.102
EL17.5m TEMP| -0.269 4.658 7.008 -0.257 -0.148 0.178 -0.080 0.026
@ RCCV EQEW| -0.105 -0.246 -0.165 0.139 0.119 -0.090 0.046 -0.017
EQNS| -0.551 0.162 0.116 -0.295 -0.230 0.156 -0.061 0.070

EQZ 0.200 -0.155 -0.096 -0.036 -0.037 0.029 -0.072 0.054

EQT 0.135 -0.045 0.000 0.011 0.010 -0.006 0.003 -0.001

SPKW| 0.019 -0.035 0.000 -0.004 -0.004 0.002 -0.002 0.000

SPKN | -0.063 0.031 -0.002 0.002 -0.001 0.000 0.001 0.000

96186 |OTHR| 0.783 -0.306 0.015 -0.030 -0.101 -0.004 0.003 0.038

TEMP | 6.641 -4.128 -1.421 -0.104 -0.385 -0.051 0.018 0.399

EQEW| -0.330 0.169 -0.231 0.108 0.616 0.023 -0.031 -0.490

EQNS| -0.608 -0.144 0.033 -0.075 -0.342 -0.012 0.027 0.274

EQZ -0.178 0.088 0.017 0.003 0.021 -0.001 0.006 0.023

EQT 0.064 0.032 -0.075 0.005 0.025 -0.001 -0.002 -0.022

SPKW| 0.040 0.012 -0.002 -0.011 -0.049 -0.002 0.002 0.040

SPKN | -0.077 -0.028 0.030 0.001 0.004 0.001 0.000 -0.003

96113 |OTHR| -0.447 1.321 -0.113 -0.251 -0.029 -0.007 0.340 0.042

TEMP| -8.012 3.448 -1.490 -4.673 -2.833 -0.192 1.013 -0.053

EQEW| 0.093 -0.157 0.672 0.081 0.033 -0.003 -0.018 0.044

EQNS| 0.211 -1.036 0.004 0.468 -0.036 -0.012 -0.448 -0.066

EQZ 0.138 -0.325 0.062 0.169 -0.011 -0.009 -0.171 -0.016

EQT 0.010 -0.006 0.231 0.008 0.008 0.007 0.003 0.011

SPKW| -0.039 -0.093 -0.004 0.033 0.008 0.001 -0.022 -0.002

SPKN | 0.042 0.100 0.008 -0.114 -0.024 -0.004 0.084 0.007

27 Slab 98472 |OTHR| 0.517 0.428 -0.152 0.029 0.059 -0.064 0.170 -0.177
EL27.0m TEMP| -1.976 -0.331 5.371 -0.390 0.080 -0.331 0.460 -0.565
@ RCCV EQEW| 0.368 -1.005 -0.324 0.038 0.037 -0.017 0.011 -0.012
EQNS| 1.119 -0.227 0.006 -0.157 -0.188 0.097 -0.125 0.084

EQZ -0.147 0.039 -0.075 -0.116 -0.166 0.128 -0.206 0.148

EQT | -0.089 0.058 0.007 0.014 0.016 -0.011 0.014 -0.007

SPKW| 0.037 -0.008 -0.012 -0.004 -0.007 0.003 -0.006 0.003

SPKN | -0.066 0.024 0.010 0.000 -0.001 0.000 0.000 0.001

98514 |OTHR| 0.261 0.335 0.118 -0.024 -0.215 0.007 0.002 -0.043

TEMP| 0.290 -2.436 -1.243 -0.535 -0.083 -0.010 0.037 -0.712

EQEW| -0.436 0.202 -0.314 0.063 0.442 -0.005 -0.007 -0.334

EQNS| -0.235 -0.151 -0.159 -0.073 -0.260 0.002 0.008 0.265

EQZ 0.011 -0.071 -0.044 -0.025 -0.082 -0.018 -0.002 0.114

EQT 0.074 0.006 -0.051 0.005 0.022 -0.002 -0.001 -0.021

SPKW/| 0.030 -0.008 -0.004 -0.007 -0.034 -0.001 0.000 0.028

SPKN | -0.025 -0.007 0.021 0.000 -0.001 0.001 0.000 0.000

98424 |OTHR| 0.240 1.022 -0.125 0.488 0.128 -0.136 -0.561 -0.113

TEMP | -9.771 -8.139 -2.242 6.366 3.591 0.270 -4.372 -0.664

EQEW| 0.659 -0.569 -5.339 0.057 0.036 -0.148 0.029 -0.002

EQNS| 0.941 -1.089 0.420 -1.018 -0.413 0.137 1.105 0.161

EQZ -0.029 -0.290 0.019 -1.420 -0.331 -0.030 0.841 0.152

EQT 0.057 -0.034 -0.745 0.023 0.019 0.018 -0.014 0.006

SPKW| 0.005 -0.004 -0.003 0.032 0.015 -0.002 -0.023 -0.005

SPKN | -0.007 0.009 0.005 -0.070 -0.034 0.000 0.049 0.007
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Table 3G.1-48
Combined Forces and Moments: RB, Selected Load Combination RB-9a (Continued)

Design Control Document/Tier 2

Location Element Ny Nxy Mx My Mxy

ID Nx (MN/m)| (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) [Qx (MN/m)|Qy (MN/m)

28 Pool Girder 123004 |[OTHR| 0.279 -0.884 0.232 0.051 0.136 -0.028 0.035 0.105

@ Storage TEMP | -3.222 -10.346 0.042 0.420 1.524 -0.253 -0.188 1.420

Pool EQEW| -0.043 -0.854 -0.200 0.285 0.713 -0.142 0.099 0.614

EQNS| 0.507 2.822 -0.383 -0.070 -0.008 0.034 -0.041 -0.012

EQZ 0.536 3.574 1.280 -0.034 0.052 -0.025 0.001 0.018

EQT | -0.016 -0.254 -0.044 0.023 0.060 -0.020 -0.001 0.045

SPKW| 0.012 -0.013 -0.018 0.001 0.007 -0.002 0.000 0.004

SPKN | -0.021 0.073 -0.005 -0.003 -0.006 0.001 -0.001 -0.003

123104 |OTHR| 0.492 -0.409 0.554 0.001 -0.021 0.009 0.033 0.025

TEMP| -1.162 -3.220 1.957 -0.186 -0.569 0.085 -0.399 0.291

EQEW| 0.031 -0.354 0.429 0.149 -0.068 -0.025 0.014 0.077

EQNS| -0.578 1.180 -0.739 -0.090 -0.008 -0.001 -0.034 0.011

EQZ -0.664 1.245 0.734 -0.024 -0.002 -0.018 -0.017 0.015

EQT 0.011 -0.111 0.039 0.026 0.005 -0.005 -0.002 0.008

SPKW| -0.001 -0.004 -0.016 0.001 0.001 -0.001 -0.001 0.001

SPKN | -0.025 0.025 -0.018 -0.002 0.000 0.001 0.000 -0.001

29 Pool Girder 123012 |OTHR| 0.306 -0.346 -0.278 -0.001 0.069 -0.007 0.021 0.076

@ Cavity TEMP| -1.585 -0.088 -0.191 -0.062 0.579 0.047 0.057 0.427

EQEW| -0.584 -0.011 0.262 0.082 0.217 -0.021 0.002 0.186

EQNS | 0.042 -0.086 0.277 -0.025 0.009 -0.004 0.026 0.045

EQZ -0.913 -0.581 -0.368 0.034 0.265 -0.003 0.016 0.151

EQT 0.026 0.003 -0.007 0.001 -0.005 -0.002 0.002 -0.003

SPKW| 0.031 0.001 -0.003 0.000 0.001 0.000 -0.001 0.000

SPKN | -0.032 0.000 0.003 0.000 -0.001 0.000 0.000 0.000

123112 |OTHR| 0.282 -0.207 -0.237 -0.002 -0.029 -0.008 0.006 0.001

TEMP | -2.307 -0.056 -0.067 -0.143 -0.117 -0.095 -0.040 0.096

EQEW| -0.677 -0.004 0.368 0.091 -0.015 -0.016 -0.088 -0.009

EQNS | -0.554 -0.088 0.245 -0.113 -0.026 -0.013 0.039 0.003

EQZ 0.119 -0.337 -0.426 0.010 0.031 -0.027 -0.013 0.012

EQT 0.051 0.002 -0.021 -0.001 -0.003 -0.005 0.003 0.001

SPKW| -0.001 -0.001 0.000 0.000 0.000 0.001 -0.001 0.000

SPKN | -0.013 0.001 -0.002 0.000 0.000 0.000 0.000 0.000

30 Pool Girder 123017 |OTHR| 0.457 0.324 -0.164 -0.010 -0.064 0.022 0.002 -0.109

@ Fuel Pool TEMP| 0.774 -6.892 -0.909 2.470 2.743 -0.228 0.208 0.415

EQEW| -0.134 -0.858 0.754 0.327 0.638 0.095 -0.251 0.577

EQNS| 0.301 2.991 0.076 0.072 0.236 0.043 0.022 0.221

EQZ 0.443 3.312 -1.363 -0.060 0.040 0.080 0.011 0.084

EQT -0.005 -0.005 -0.041 -0.014 -0.083 -0.023 -0.001 -0.054

SPKW| 0.015 -0.001 0.018 0.002 0.009 0.003 0.000 0.007

SPKN | -0.014 0.057 -0.009 -0.003 -0.005 -0.003 0.003 -0.005

123117 |OTHR| -0.068 0.055 -0.182 0.035 0.041 0.006 0.011 0.020

TEMP| -0.985 -2.677 -0.715 2.293 1.832 -0.079 -0.209 0.279

EQEW| -0.187 -0.380 -0.012 0.094 -0.070 0.027 0.019 0.053

EQNS| -1.053 0.840 1.010 0.040 0.016 -0.022 0.023 0.011

EQZ -0.434 0.996 -0.736 -0.052 -0.054 0.013 0.005 -0.002

EQT 0.066 0.034 -0.012 -0.017 -0.005 -0.009 -0.008 -0.007

SPKW| -0.005 0.000 0.014 0.001 0.000 0.000 0.001 0.001

SPKN | -0.006 0.018 0.008 -0.004 -0.001 -0.001 0.000 0.000
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Table 3G.1-48
Combined Forces and Moments: RB, Selected Load Combination RB-9a (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy

ID Nx (MN/m)[Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

31 MS Tunnel 150122 |OTHR| -0.210 -0.287 0.943 -0.010 0.061 0.020 -0.024 -0.051

Wall and Slab TEMP| 2226 -0.111 -0.753 3.639 3.907 0.083 -0.262 -0.322

EQEW| 0.113 0.172 -0.176 0.072 -0.158 -0.012 0.018 0.202

EQNS| 0.144 0.403 -0.048 -0.062 -0.103 -0.009 0.015 -0.033

EQZ 0.174 0.081 -0.517 0.007 -0.016 -0.011 0.016 0.034

EQT 0.009 0.016 -0.055 0.012 -0.027 -0.012 0.003 0.047

SPKW/| 0.006 -0.006 0.001 0.002 0.001 -0.001 0.000 0.000

SPKN | -0.010 -0.013 0.000 0.002 0.003 0.000 0.000 0.001

96611 |OTHR| -0.075 0.466 -0.058 0.063 -0.133 -0.088 -0.199 0.008

TEMP| -0.174 3.068 -0.248 -3.645 -6.606 -0.247 0.700 0.064

EQEW| 0.019 -0.093 -0.266 -0.036 -0.076 0.083 -0.011 -0.060

EQNS| 0.026 -0.379 0.030 -0.117 -0.342 0.005 0.077 0.012

EQZ 0.036 -0.192 0.026 0.028 0.132 0.058 0.115 -0.007

EQT 0.006 -0.014 -0.072 -0.008 -0.014 0.036 -0.004 -0.011

SPKW| -0.017 0.004 -0.006 0.000 0.002 0.000 0.000 0.000

SPKN | 0.024 -0.015 0.009 0.010 0.014 0.001 -0.004 0.000

98614 |OTHR| 0.007 -0.034 0.040 -0.220 -0.668 -0.066 -0.107 0.015

TEMP | 0.527 2.703 -0.288 9.377 13.644 0.044 -1.769 -0.155

EQEW| -0.025 -0.005 0.172 -0.022 0.063 0.203 -0.041 0.048

EQNS| 0.080 -0.246 0.036 0.176 0.303 0.009 -0.069 -0.009

EQZ -0.008 0.058 -0.023 0.013 0.311 0.032 0.089 -0.010

EQT | -0.012 0.006 0.057 -0.005 0.004 0.061 -0.006 0.002

SPKW/| 0.000 -0.006 0.001 -0.014 -0.009 -0.001 0.003 0.000

SPKN | -0.006 0.013 -0.002 0.015 0.000 0.002 -0.002 0.000
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ESBWR Design Control Document/Tier 2
Table 3G.1-49
Combined Forces and Moments: RB, Selected Load Combination RB-9b
Location Element Ny Nxy Mx My Mxy
ID Nx (MN/m){ (MN/m) | (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

18 Wall 6 OTHR| -2.195 -7.507 -0.237 0.162 0.627 -0.007 0.005 0.335
Below RCCV TEMP | 0.500 -1.652 -0.970 0.379 2.436 -0.053 0.065 0.459
Bottom EQEW| 4.080 9.611 -4.318 -0.696 -3.389 -0.046 0.140 -1.392
EQNS | -4.226 -2.828 -3.149 0.950 5.629 0.027 0.006 2.014

EQZ -0.321 4.250 -0.279 0.231 1.518 -0.009 0.024 0.450

EQT 0.666 0.149 0.610 -0.044 -0.288 -0.014 0.027 -0.152

SPKW | -0.491 0.161 -0.422 -0.051 -0.221 -0.034 0.064 -0.040

SPKN | -0.386 -0.001 0.016 0.009 0.091 0.009 -0.016 0.064

13 OTHR| -1.951 -6.103 -0.130 -0.202 -0.915 0.010 -0.005 -0.176

TEMP | -0.084 -4.089 -0.681 0.635 3.538 0.001 0.019 0.830

EQEW| 4.939 9.278 0.447 -0.384 -2.349 -0.019 0.036 -1.176

EQNS | -0.092 2.940 -3.947 0.616 3.308 -0.083 0.135 0.998

EQZ -0.421 3.452 -0.258 0.399 2.157 -0.007 0.010 0.633

EQT 0.548 0.139 0.740 -0.080 -0.369 -0.006 0.013 -0.168

SPKW| 0.171 0.101 0.078 -0.066 -0.733 -0.008 0.009 -0.359

SPKN | -0.924 0.001 -0.248 0.008 0.263 0.004 -0.003 0.188

24 OTHR| -1.297 -6.598 -0.436 -0.387 -2.272 -0.002 0.008 -0.796

TEMP| 0.018 -3.987 0.219 0.642 3.557 -0.009 0.000 0.840

EQEW| 0.630 0.657 6.609 0.010 -0.204 0.106 -0.160 -0.129

EQNS| 2.743 8.464 -0.014 0.216 1.126 -0.009 0.003 -0.018

EQZ -0.417 3.860 0.100 0.425 2.253 -0.005 0.002 0.637

EQT 0.075 0.011 1.005 0.002 -0.029 -0.003 0.005 -0.017

SPKW | -0.938 0.026 0.082 0.024 0.350 0.003 -0.006 0.230

SPKN 0.179 0.094 -0.078 -0.086 -0.857 -0.006 0.008 -0.423

19 Wall Below 806 OTHR| -1.160 -6.328 -0.119 0.012 0.167 -0.006 -0.020 -0.054
Below RCCV TEMP 1.716 -2.753 0.114 0.305 1.594 0.082 -0.064 -0.104
Mid-Height EQEW| 0.690 7.399 -5.103 -0.009 0.249 -0.132 -0.022 0.020
EQNS| -2.173 -2.516 -3.422 -0.138 -0.431 -0.021 0.024 0.198

EQZ -0.054 3.702 -0.048 -0.019 -0.024 0.019 -0.004 0.065

EQT 0.313 0.075 0.573 0.023 0.068 -0.031 -0.006 -0.004

SPKW| -1.132 0.198 -0.192 -0.014 0.070 -0.024 -0.049 -0.015

SPKN | -0.360 0.086 0.077 -0.040 -0.026 0.000 0.000 0.010

813 OTHR| -1.685 -6.085 -0.079 -0.002 0.228 -0.020 0.008 0.030

TEMP 1.264 -4.042 -0.538 0.199 1.585 -0.036 0.005 0.613

EQEW| 1.979 8.078 0.751 0.012 0.364 -0.002 -0.016 -0.087

EQNS| -0.413 3.201 -4.445 -0.018 -0.076 0.039 -0.051 0.288

EQZ 0.021 3.433 -0.210 0.018 0.014 0.021 -0.002 0.157

EQT 0.211 0.052 0.809 -0.001 0.055 -0.050 0.006 -0.020

SPKW| -0.838 -0.098 0.007 0.119 0.414 0.024 -0.016 0.042

SPKN | -0.761 0.184 -0.138 -0.077 -0.142 -0.003 0.013 -0.003

824 OTHR| -1.991 -6.744 -0.414 0.128 0.522 -0.009 -0.001 0.140

TEMP 1.020 -4.014 0.230 0.220 1.644 0.029 0.013 0.560

EQEW| 0.194 0.650 7.276 0.037 0.064 0.059 0.069 0.036

EQNS| 0.979 7.859 -0.125 0.047 0.231 0.002 -0.001 0.236

EQZ -0.053 3.860 0.103 0.036 0.019 0.007 -0.003 0.199

EQT 0.021 0.007 1.071 0.007 0.007 -0.019 0.010 0.004

SPKW| -0.931 0.329 0.017 -0.093 -0.178 -0.001 -0.001 -0.007

SPKN | -0.869 -0.134 0.000 0.164 0.434 0.008 -0.002 0.065
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Table 3G.1-49
Combined Forces and Moments: RB, Selected Load Combination RB-9b (Continued)

Design Control Document/Tier 2

Location Element Ny Nxy Mx My Mxy
ID Nx (MN/m) | (MN/m) | (MN/m) (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)
20 Wall 1606 |OTHR| 0.959 -5.706 -0.074 -0.584 -3.182 0.025 0.007 0.897
Below RCCV TEMP | 15.254 -3.694 0.085 -0.865 -3.919 0.106 0.072 2.988
Top EQEW| 0.628 5.038 -5.272 0.082 0.563 -0.019 -0.005 -0.110
EQNS| -1.483 -1.946 -3.743 -0.333 -1.320 -0.069 -0.002 0.183
EQZ 0.407 3.300 -0.034 -0.123 -0.670 -0.005 0.004 0.219
EQT 0.125 0.054 0.710 0.010 0.019 -0.017 -0.002 0.013
SPKW| -0.530 0.104 0.453 -0.034 -0.146 0.069 0.006 0.014
SPKN | -0.181 0.094 -0.130 -0.042 -0.060 -0.016 0.001 -0.009
1613 |OTHR 0.443 -6.024 0.102 -0.559 -3.038 -0.002 -0.019 0.870
TEMP | 15.098 -4.772 -0.383 -0.955 -5.279 -0.012 -0.016 3.467
EQEW| 1.016 6.058 0.909 0.148 0.962 -0.001 0.010 -0.200
EQNS| -0.138 3.051 -4.514 -0.243 -1.271 -0.022 0.009 0.366
EQZ 0.540 3.308 -0.149 -0.128 -0.778 -0.005 0.002 0.270
EQT 0.086 -0.041 0.872 0.017 0.106 -0.027 -0.001 -0.022
SPKW| -0.031 0.069 -0.065 -0.049 -0.514 0.002 0.003 0.244
SPKN | -0.507 0.074 0.116 -0.030 0.051 -0.007 -0.005 -0.089
1624 |OTHR 0.155 -6.466 -0.272 -0.453 -2.757 0.008 -0.021 0.783
TEMP | 15.945 -5.116 -0.070 -1.065 -5.223 0.003 -0.102 3.540
EQEW| 0.076 0.521 7.447 -0.016 -0.009 0.052 -0.049 0.027
EQNS 0.985 6.565 -0.214 -0.062 -0.477 -0.009 0.004 0.204
EQZ 0.471 3.747 0.069 -0.133 -0.780 0.001 0.004 0.262
EQT 0.003 0.006 1.120 -0.002 -0.001 -0.016 -0.006 0.002
SPKW| -0.642 0.163 -0.047 -0.043 0.061 -0.002 0.004 -0.106
SPKN | -0.081 0.048 0.057 -0.023 -0.469 0.002 -0.011 0.215
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Table 3G.1-49
Combined Forces and Moments: RB, Selected Load Combination RB-9b (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy
ID Nx (MN/m)[Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)
21 Exterior Wall | 20011 |OTHR| -1.865 -3.362 -0.684 0.111 0.666 0.014 0.037 0.212
@ EL-11.50 TEMP| 3.015 4.539 0.539 0.546 2.096 0.065 -0.209 0.722
~-10.50m EQEW| -0.657 -0.961 -9.354 -0.082 0.416 0.025 0.100 0.091
EQNS| -0.662 -1.083 0.877 1.978 8.162 0.050 -0.088 3.032
EQZ 0.399 2.223 0.230 0.022 -0.013 -0.003 -0.031 -0.030
EQT 0.045 0.000 0.742 0.044 0.150 -0.010 0.016 0.051
SPKW| -0.940 0.122 0.125 0.019 0.107 -0.005 -0.002 0.047
SPKN | 0.198 0.046 -0.209 -0.099 -0.402 0.004 0.000 -0.193
20023 [OTHR| -1.203 -1.450 -0.484 0.022 -0.291 0.025 -0.041 -0.162
TEMP | -3.247 -1.943 0.806 -2.359 -2.817 0.031 -0.795 -0.575
EQEW| 0.059 4.728 -0.475 0.320 0.224 -0.093 -0.079 0.031
EQNS| -0.008 -1.289 -0.936 -0.832 1.337 0.170 1.299 0.909
EQZ 0.013 0.711 0.290 -0.077 0.136 0.003 0.048 0.091
EQT | -0.071 -0.099 0.316 0.150 -0.095 -0.040 -0.281 -0.111
SPKW| -0.619 -0.161 0.146 -0.075 -0.036 0.004 0.016 0.014
SPKN | 0.085 0.082 -0.115 -0.003 -0.002 0.005 0.015 -0.017
30010 [OTHR| -1.315 -2.241 -0.188 -0.249 -1.366 0.013 0.004 0.921
TEMP| 1.001 3.822 -0.190 1.305 4.878 -0.022 -0.029 -0.906
EQEW| 3.694 3.409 0.982 -0.320 -1.172 -0.031 -0.026 0.395
EQNS| 1.283 2.225 -3.374 0.481 2.677 -0.053 -0.091 -0.745
EQZ 0.086 1.161 -0.023 0.250 1.318 -0.013 -0.005 -0.300
EQT 0.623 -0.159 0.842 -0.074 -0.293 -0.013 -0.017 0.102
SPKW| -0.102 -0.362 0.000 -0.054 -0.444 -0.009 -0.009 0.538
SPKN | -0.755 0.135 -0.073 0.018 0.168 0.006 0.006 -0.068
30020 [OTHR| -0.972 -1.526 -0.221 -0.536 -0.766 0.017 -0.161 0.324
TEMP | -0.043 -1.519 -0.380 0.011 1.225 0.146 -0.023 -0.288
EQEW| 0.512 2.678 1.213 -0.065 0.349 0.031 0.086 -0.091
EQNS| 0.109 2.149 -0.455 0.024 1.101 0.025 -0.285 -0.252
EQZ 0.037 0.598 0.129 -0.136 0.364 0.042 -0.080 -0.124
EQT 0.111 -0.186 0.205 -0.040 -0.050 0.005 0.118 -0.005
SPKW| -0.077 -0.160 -0.125 -0.069 -0.255 0.115 -0.007 0.145
SPKN | -0.231 -0.074 0.067 -0.289 0.022 -0.037 -0.108 -0.046
40001 |OTHR| -0.762 -1.706 0.332 -0.325 -1.087 -0.199 0.071 0.625
TEMP| -0.085 -1.165 0.093 0.037 1.359 -0.099 0.110 -0.329
EQEW| 0.005 3.037 0.977 0.369 1.132 0.016 0.362 -0.176
EQNS| 0.366 1.950 -0.726 -0.198 0.593 -0.080 0.012 -0.170
EQZ 0.033 0.628 -0.099 -0.139 0.376 -0.039 0.082 -0.123
EQT | -0.020 0.049 0.302 0.129 0.031 0.017 0.064 0.042
SPKW| -0.237 -0.076 -0.075 -0.240 0.040 0.034 0.086 -0.041
SPKN | -0.097 -0.190 0.116 -0.103 -0.367 -0.143 -0.008 0.163
40011 |OTHR| -1.405 -3.084 -0.030 -0.308 -1.836 -0.002 0.005 1.651
TEMP | 1.348 3.854 0.063 1.290 4.897 0.012 0.016 -0.910
EQEW| -0.252 -0.361 4.538 0.015 -0.047 0.085 0.124 -0.029
EQNS| 3.276 3.698 -0.076 0.140 1.121 0.012 0.005 -0.164
EQZ 0.128 1.494 -0.001 0.288 1.476 0.009 0.002 -0.326
EQT | -0.021 -0.014 0.917 0.006 0.005 -0.006 -0.007 -0.010
SPKW| -0.539 0.209 0.000 0.020 0.248 -0.002 -0.003 -0.104
SPKN | -0.224 -0.417 -0.024 -0.053 -0.519 0.004 0.004 0.587
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Table 3G.1-49
Combined Forces and Moments: RB, Selected Load Combination RB-9b (Continued)

Design Control Document/Tier 2

Location Element Ny Mx My Mxy
ID Nx (MN/m) | (MN/m) [Nxy (MN/m)| (MNm/m) | (MNm/m) | (MNm/m) [Qx (MN/m)|Qy (MN/m)
22 Exterior Wall | 22011 |OTHR 0.193 -2.586 0.597 -0.006 0.085 0.010 -0.026 0.134
@ EL4.65 TEMP 4.828 4.398 -0.287 -0.154 -0.139 0.067 0.044 0.162
~6.60m EQEW| 0.466 3.318 -6.436 0.034 -0.023 -0.021 0.029 -0.002
EQNS | -0.441 -7.125 2.468 0.116 0.966 0.154 -0.038 0.853
EQZ -0.121 1.929 -0.415 0.007 -0.026 -0.001 0.012 -0.024
EQT 0.025 -0.350 0.750 -0.005 -0.001 -0.020 0.001 -0.005
SPKW| -0.649 0.235 -0.140 -0.009 -0.013 0.003 -0.002 0.000
SPKN 0.118 0.144 0.013 0.025 0.049 -0.007 -0.003 0.073
22023 |OTHR| -0.058 -1.465 -0.033 0.097 0.038 -0.098 0.078 0.020
TEMP 1.518 -2.692 0.328 0.990 0.017 -0.183 -0.173 0.000
EQEW| 0.069 4.568 -3.234 0.055 -0.073 0.086 -0.202 -0.079
EQNS 0.104 -4.679 -0.933 -0.214 0.171 -0.153 0.394 0.153
EQZ -0.017 0.997 0.206 0.074 0.002 0.011 -0.052 -0.011
EQT -0.067 0.247 0.587 0.014 -0.006 -0.010 -0.027 -0.017
SPKW| -0.336 -0.137 0.601 0.024 0.011 -0.023 0.019 -0.004
SPKN 0.015 0.083 0.162 0.081 0.009 -0.006 -0.026 0.005
32010 |[OTHR 0.140 -1.798 0.024 -0.020 0.002 0.008 0.000 -0.082
TEMP | 16.476 7.814 -0.100 -2.875 -2.936 -0.003 -0.013 -0.029
EQEW| 0.643 3.408 0.932 -0.019 -0.097 -0.012 -0.001 0.219
EQNS| -0.867 1.234 -3.866 -0.010 -0.012 0.000 -0.002 -0.103
EQZ 0.012 1.087 -0.027 -0.001 -0.028 -0.002 0.000 0.013
EQT 0.223 -0.010 0.982 -0.001 0.007 -0.018 0.002 0.009
SPKW| -0.043 -0.151 0.004 -0.022 -0.175 -0.001 0.000 0.010
SPKN | -0.319 0.066 0.060 -0.009 -0.002 0.000 0.001 0.003
32020 |OTHR| -0.001 -1.764 0.154 -0.012 -0.035 -0.050 0.003 0.025
TEMP 0.610 4.810 2.460 0.061 -1.837 -0.391 1.189 0.188
EQEW| 0.047 2.920 2.784 0.125 -0.060 0.015 0.091 0.016
EQNS | -0.041 3.265 -1.524 0.147 0.024 0.003 0.129 -0.002
EQZ 0.032 1.252 0.072 0.042 0.001 0.007 0.038 0.006
EQT 0.005 -0.203 0.864 -0.003 -0.004 -0.011 -0.004 0.011
SPKW| -0.005 -0.031 -0.126 0.016 -0.068 -0.102 -0.059 0.022
SPKN | -0.200 -0.101 0.256 -0.171 -0.038 0.044 -0.041 0.004
42001 |OTHR| -0.006 -1.825 0.051 0.010 -0.067 0.057 -0.004 0.048
TEMP 2.708 3.726 2.529 0.074 -1.559 -0.037 -0.972 -0.233
EQEW| -0.017 2.714 2.956 0.166 0.064 -0.012 -0.063 -0.031
EQNS 0.127 3.461 -1.547 0.200 -0.027 -0.023 -0.077 -0.010
EQZ 0.039 1.311 0.061 0.053 0.002 -0.001 -0.027 0.002
EQT -0.019 -0.222 0.860 -0.003 0.013 -0.013 0.003 -0.013
SPKW| -0.121 -0.041 -0.237 -0.084 -0.024 -0.041 0.004 0.003
SPKN | -0.037 -0.085 0.119 -0.029 -0.061 0.133 0.133 0.022
42011 |OTHR| -0.184 -2.329 -0.029 -0.041 -0.118 -0.003 0.005 -0.044
TEMP | 14.259 5.931 0.283 -3.138 -2.902 0.064 0.089 0.069
EQEW| 0.214 -0.581 5.945 0.045 0.003 0.018 0.040 -0.015
EQNS 0.749 3.196 0.267 0.003 -0.098 0.009 0.000 0.092
EQZ 0.214 1.479 0.058 -0.001 -0.021 0.002 -0.002 0.005
EQT 0.051 -0.064 1.181 0.005 0.001 -0.011 0.005 -0.002
SPKW| -0.203 0.107 0.030 -0.015 0.003 -0.001 -0.002 -0.002
SPKN | -0.091 -0.212 0.024 -0.022 -0.149 0.014 0.024 0.006
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Table 3G.1-49
Combined Forces and Moments: RB, Selected Load Combination RB-9b (Continued)

Design Control Document/Tier 2

Location Element Ny Mx My Mxy

ID Nx (MN/m) | (MN/m) |Nxy (MN/m)| (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)/Qy (MN/m)
23 Exterior Wall | 24211 |OTHR 0.259 -1.245 0.051 -0.007 -0.103 0.015 0.004 -0.262
@ EL22.50 TEMP 5.628 6.168 -0.121 0.036 0.461 -0.032 -0.057 1.532
~24.60m EQEW| -0.114 0.162 -5.394 -0.003 0.026 0.015 0.004 0.008
EQNS| -1.174 -5.369 0.191 -0.170 -0.660 -0.042 -0.003 0.840

EQZ 0.087 0.973 -0.055 0.074 0.507 -0.011 0.000 0.135

EQT 0.000 -0.040 0.890 -0.001 -0.004 -0.032 -0.005 0.020

SPKW| -0.053 -0.031 -0.004 0.002 0.009 -0.001 0.000 0.000

SPKN | -0.026 0.065 -0.028 -0.003 -0.003 0.000 -0.001 0.015

24224 |OTHR| -0.007 -1.121 0.135 0.016 -0.039 -0.015 -0.046 -0.047
TEMP 1.066 6.059 -3.947 1.882 0.047 -0.627 -1.457 -0.289

EQEW| 0.259 3.913 -3.713 -0.231 -0.100 -0.022 0.227 -0.045
EQNS| -0.282 -7.465 0.532 0.695 1.033 -0.289 0.178 1.126

EQZ 0.039 0.762 -0.252 -0.010 0.046 0.050 0.040 0.028

EQT -0.026 0.368 0.803 -0.082 -0.201 0.028 -0.100 -0.263

SPKW| -0.001 0.002 0.020 0.006 -0.005 0.002 -0.012 -0.007

SPKN | -0.006 -0.120 0.071 0.031 0.062 -0.006 0.036 0.080

34210 |OTHR 0.465 -0.687 0.111 0.005 0.115 -0.003 0.001 0.047
TEMP | 21.500 5.814 -0.637 -2.922 -2.837 0.043 -0.005 -0.143
EQEW| -0.199 1.096 0.772 0.064 0.354 -0.010 -0.002 0.139
EQNS| -1.211 0.237 -3.509 -0.031 -0.189 -0.011 0.011 -0.088

EQZ 0.013 0.514 -0.045 -0.006 -0.005 0.001 -0.003 -0.011

EQT 0.183 -0.017 1.010 0.002 0.017 -0.008 0.000 0.008

SPKW| 0.016 -0.040 0.002 -0.002 -0.023 0.001 0.000 -0.010

SPKN | -0.098 0.000 -0.003 -0.001 0.001 -0.001 0.000 0.000

34220 |OTHR 0.055 -1.132 -0.085 0.054 0.013 0.007 0.032 -0.008
TEMP 2.573 6.295 3.703 2.522 -1.254 -0.604 2.464 0.060

EQEW| -0.162 0.839 2.354 0.119 0.142 0.026 0.026 -0.022

EQNS| -0.048 1.855 -1.261 0.007 0.010 -0.003 0.014 -0.006

EQZ -0.042 0.660 0.115 -0.034 0.017 0.007 -0.029 -0.002

EQT 0.022 -0.043 0.825 0.027 0.009 -0.016 0.006 0.019

SPKW| 0.004 0.012 -0.005 0.004 -0.002 -0.002 0.003 0.001

SPKN | -0.001 0.024 -0.002 0.001 0.000 0.001 0.000 -0.001

44201 |OTHR 0.032 -1.237 -0.167 0.055 0.014 0.011 -0.035 -0.005
TEMP 1.787 7.067 -0.242 2.081 -1.543 0.575 -2.867 0.058
EQEW| 0.145 0.808 2.848 0.066 0.009 0.059 -0.076 0.024
EQNS| -0.107 2171 -1.075 0.032 0.040 -0.008 0.012 -0.013

EQZ -0.013 0.763 0.232 -0.031 0.008 -0.010 0.033 0.001

EQT 0.031 -0.063 0.814 0.013 -0.003 -0.009 -0.025 -0.019

SPKW| 0.002 0.012 0.001 0.004 0.001 -0.002 -0.002 -0.001

SPKN 0.003 0.022 0.007 0.000 -0.002 0.000 -0.001 0.000
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Table 3G.1-49
Combined Forces and Moments: RB, Selected Load Combination RB-9b (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy
ID Nx (MN/m)[Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)
24 Basemat 90140 [OTHR| -2.939 -2.620 -0.036 -1.925 -0.968 1.516 -2.457 2177
@ Wall TEMP | 0.656 1.198 1.910 -1.176 -1.209 -0.620 -1.549 0.481
Below EQEW| 0.415 4.638 2.888 0.033 3.216 -2.595 2.865 -5.032
EQNS| 0.034 1.460 -2.130 -6.707 -0.901 -0.370 -2.810 1.163
EQZ -0.060 0.480 0.263 1.419 0.971 -2.078 0.964 -1.107
EQT 0.965 -0.447 0.984 0.658 0.012 -0.229 0.294 0.106
SPKW| -0.052 -1.084 -0.003 -0.119 0.019 -0.123 -0.029 -0.213
SPKN | -1.849 0.114 -0.120 -0.044 -0.045 0.049 -0.037 0.017
90182 |OTHR| -2.241 -2.358 -0.196 -0.265 -1.324 0.195 0.018 1.146
TEMP| 2.512 0.741 0.349 -1.062 -5.489 0.225 -0.058 3.881
EQEW| 6.054 0.571 0.309 0.153 -0.445 -0.242 -0.046 -3.502
EQNS| 3.163 0.701 -1.456 -1.619 -0.476 1.390 -1.659 0.675
EQZ 0.369 0.221 0.046 -0.592 1.442 0.238 -0.137 -0.399
EQT 1.000 0.064 0.515 0.020 0.260 -0.335 0.346 -0.258
SPKW| 0.120 -1.176 -0.143 -0.170 -0.632 -0.021 0.026 -0.440
SPKN | -1.507 0.096 0.137 -0.018 -0.210 0.106 -0.110 0.162
90111 [OTHR| -3.906 -1.826 0.005 -1.720 -0.144 -0.354 0.499 0.271
TEMP| 0.765 3.129 -0.048 -5.573 -1.340 0.131 3.888 0.160
EQEW| -0.250 0.765 -0.889 -0.470 0.409 1.439 -0.060 -2.916
EQNS| 1.027 5.920 -0.258 0.380 -1.228 0.393 -2.033 -0.131
EQZ 0.246 0.490 -0.027 1.301 -0.708 0.327 -0.439 -0.071
EQT | -0.052 0.035 -0.613 -0.075 0.084 0.414 0.010 -0.492
SPKW| 0.162 -1.308 0.049 -0.226 -0.098 0.013 0.201 -0.026
SPKN | -1.233 0.065 -0.048 -0.638 -0.141 0.024 -0.484 0.020
25 Slab 93140 |[OTHR| -0.251 0.339 0.631 0.112 0.122 -0.118 0.127 -0.106
EL4.65m TEMP | 0.492 2.917 5.382 -0.741 -0.577 0.416 -0.195 0.167
@ RCCV EQEW| 0.376 -0.215 -0.049 0.156 0.126 -0.093 0.047 -0.033
EQNS | -1.560 0.330 -0.338 -0.361 -0.226 0.156 -0.082 0.108
EQZ -0.001 -0.080 -0.032 -0.041 -0.051 0.031 -0.067 0.055
EQT 0.164 -0.083 0.044 0.017 0.011 -0.010 0.005 -0.005
SPKW| 0.047 -0.822 0.094 -0.028 -0.028 0.019 -0.015 0.002
SPKN | -0.302 0.113 -0.040 -0.001 -0.004 0.002 0.000 0.002
93182 |OTHR| 0.530 -0.301 0.040 -0.011 0.069 0.011 -0.002 0.036
TEMP| 5.915 -4.974 -1.483 -0.488 -2.534 -0.114 0.106 1.921
EQEW| 0.013 -0.083 -0.165 0.085 0.479 0.017 -0.023 -0.425
EQNS| -0.546 -0.147 -0.448 -0.089 -0.343 -0.012 0.018 0.317
EQZ -0.073 -0.068 -0.025 -0.020 -0.060 -0.004 0.005 0.099
EQT 0.070 0.029 -0.054 0.008 0.039 0.000 -0.002 -0.035
SPKW| -0.143 -0.871 -0.027 -0.030 -0.155 -0.009 0.008 0.161
SPKN | -0.252 -0.027 0.059 0.003 0.012 0.001 -0.001 -0.011
93111 |OTHR| -0.021 0.449 -0.089 0.049 -0.016 -0.003 0.026 -0.004
TEMP | -4.283 6.565 -0.433 -2.488 -0.436 -0.068 1.677 0.002
EQEW| 0.148 0.059 -0.226 0.001 -0.009 -0.026 0.012 0.006
EQNS| -0.088 -0.093 0.017 0.067 -0.003 0.007 -0.042 0.002
EQZ -0.045 -0.094 0.017 -0.092 -0.023 -0.003 0.105 0.002
EQT 0.004 0.003 0.000 -0.002 -0.002 -0.002 0.003 0.000
SPKW| 0.021 -0.214 0.023 0.018 0.003 0.001 -0.014 0.000
SPKN | -0.906 -0.142 0.121 -0.154 -0.028 -0.007 0.135 -0.001
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Table 3G.1-49
Combined Forces and Moments: RB, Selected Load Combination RB-9b (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy

ID Nx (MN/m)[Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

26 Slab 96144 |OTHR| 0.012 0.595 0.703 0.087 0.094 -0.082 0.126 -0.107
EL17.5m TEMP| 0.700 5.749 8.267 -0.286 -0.227 0.196 -0.057 0.076
@ RCCV EQEW| -0.105 -0.246 -0.165 0.139 0.119 -0.090 0.046 -0.017
EQNS| -0.551 0.162 0.116 -0.295 -0.230 0.156 -0.061 0.070

EQZ 0.200 -0.155 -0.096 -0.036 -0.037 0.029 -0.072 0.054

EQT 0.135 -0.045 0.000 0.011 0.010 -0.006 0.003 -0.001

SPKW| 0.019 -0.035 0.000 -0.004 -0.004 0.002 -0.002 0.000

SPKN | -0.063 0.031 -0.002 0.002 -0.001 0.000 0.001 0.000

96186 |OTHR| 0.896 -0.363 -0.017 -0.018 -0.042 0.000 0.001 -0.011

TEMP | 9.948 -4.570 -2.192 -0.167 -0.770 -0.060 0.028 0.708

EQEW| -0.330 0.169 -0.231 0.108 0.616 0.023 -0.031 -0.490

EQNS| -0.608 -0.144 0.033 -0.075 -0.342 -0.012 0.027 0.274

EQZ -0.178 0.088 0.017 0.003 0.021 -0.001 0.006 0.023

EQT 0.064 0.032 -0.075 0.005 0.025 -0.001 -0.002 -0.022

SPKW| 0.040 0.012 -0.002 -0.011 -0.049 -0.002 0.002 0.040

SPKN | -0.077 -0.028 0.030 0.001 0.004 0.001 0.000 -0.003

96113 |OTHR| -0.542 1.420 -0.157 -0.128 -0.001 0.003 0.240 0.033

TEMP| -8.874 6.067 -1.617 -4.618 -2.819 -0.231 0.824 -0.088

EQEW| 0.093 -0.157 0.672 0.081 0.033 -0.003 -0.018 0.044

EQNS| 0.211 -1.036 0.004 0.468 -0.036 -0.012 -0.448 -0.066

EQZ 0.138 -0.325 0.062 0.169 -0.011 -0.009 -0.171 -0.016

EQT 0.010 -0.006 0.231 0.008 0.008 0.007 0.003 0.011

SPKW| -0.039 -0.093 -0.004 0.033 0.008 0.001 -0.022 -0.002

SPKN | 0.042 0.100 0.008 -0.114 -0.024 -0.004 0.084 0.007

27 Slab 98472 |OTHR| 0.461 0.456 -0.152 0.038 0.073 -0.063 0.174 -0.187
EL27.0m TEMP | -4.962 -2.596 6.296 -1.806 -1.112 -0.359 0.516 -0.793
@ RCCV EQEW| 0.368 -1.005 -0.324 0.038 0.037 -0.017 0.011 -0.012
EQNS| 1.119 -0.227 0.006 -0.157 -0.188 0.097 -0.125 0.084

EQZ -0.147 0.039 -0.075 -0.116 -0.166 0.128 -0.206 0.148

EQT | -0.089 0.058 0.007 0.014 0.016 -0.011 0.014 -0.007

SPKW| 0.037 -0.008 -0.012 -0.004 -0.007 0.003 -0.006 0.003

SPKN | -0.066 0.024 0.010 0.000 -0.001 0.000 0.000 0.001

98514 |OTHR| 0.253 0.354 0.106 -0.017 -0.196 0.006 0.003 -0.079

TEMP| -2.970 -2.936 -1.382 -1.925 -1.714 -0.029 0.056 -0.715

EQEW| -0.436 0.202 -0.314 0.063 0.442 -0.005 -0.007 -0.334

EQNS| -0.235 -0.151 -0.159 -0.073 -0.260 0.002 0.008 0.265

EQZ 0.011 -0.071 -0.044 -0.025 -0.082 -0.018 -0.002 0.114

EQT 0.074 0.006 -0.051 0.005 0.022 -0.002 -0.001 -0.021

SPKW/| 0.030 -0.008 -0.004 -0.007 -0.034 -0.001 0.000 0.028

SPKN | -0.025 -0.007 0.021 0.000 -0.001 0.001 0.000 0.000

98424 |OTHR| 0.245 1.121 -0.152 0.357 0.130 -0.160 -0.543 -0.103

TEMP| -8.160 -4.306 -3.504 8.110 4.330 0.601 -4.475 -0.830

EQEW| 0.659 -0.569 -5.339 0.057 0.036 -0.148 0.029 -0.002

EQNS| 0.941 -1.089 0.420 -1.018 -0.413 0.137 1.105 0.161

EQZ -0.029 -0.290 0.019 -1.420 -0.331 -0.030 0.841 0.152

EQT 0.057 -0.034 -0.745 0.023 0.019 0.018 -0.014 0.006

SPKW| 0.005 -0.004 -0.003 0.032 0.015 -0.002 -0.023 -0.005

SPKN | -0.007 0.009 0.005 -0.070 -0.034 0.000 0.049 0.007
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Table 3G.1-49
Combined Forces and Moments: RB, Selected Load Combination RB-9b (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy

ID Nx (MN/m)[Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

28 Pool Girder 123004 |[OTHR| 0.475 -0.317 0.673 0.051 0.144 -0.042 0.048 0.102

@ Storage TEMP| -3.773 -8.910 2.443 -3.192 -1.409 -0.451 -0.296 2.590

Pool EQEW| -0.043 -0.854 -0.200 0.285 0.713 -0.142 0.099 0.614

EQNS| 0.507 2.822 -0.383 -0.070 -0.008 0.034 -0.041 -0.012

EQZ 0.536 3.574 1.280 -0.034 0.052 -0.025 0.001 0.018

EQT | -0.016 -0.254 -0.044 0.023 0.060 -0.020 -0.001 0.045

SPKW| 0.012 -0.013 -0.018 0.001 0.007 -0.002 0.000 0.004

SPKN | -0.021 0.073 -0.005 -0.003 -0.006 0.001 -0.001 -0.003

123104 |OTHR| 0.467 -0.230 0.951 0.006 -0.015 0.003 0.026 0.029

TEMP | -0.908 -1.329 2.320 -4.096 -4.643 0.160 -1.017 0.189

EQEW| 0.031 -0.354 0.429 0.149 -0.068 -0.025 0.014 0.077

EQNS| -0.578 1.180 -0.739 -0.090 -0.008 -0.001 -0.034 0.011

EQZ -0.664 1.245 0.734 -0.024 -0.002 -0.018 -0.017 0.015

EQT 0.011 -0.111 0.039 0.026 0.005 -0.005 -0.002 0.008

SPKW| -0.001 -0.004 -0.016 0.001 0.001 -0.001 -0.001 0.001

SPKN | -0.025 0.025 -0.018 -0.002 0.000 0.001 0.000 -0.001

29 Pool Girder 123012 |[OTHR| 0.089 -0.578 -0.382 0.005 0.134 -0.008 0.029 0.114

@ Cavity TEMP| -1.054 -0.015 -0.253 -3.807 -2.087 0.177 0.085 1.518

EQEW| -0.584 -0.011 0.262 0.082 0.217 -0.021 0.002 0.186

EQNS | 0.042 -0.086 0.277 -0.025 0.009 -0.004 0.026 0.045

EQZ -0.913 -0.581 -0.368 0.034 0.265 -0.003 0.016 0.151

EQT 0.026 0.003 -0.007 0.001 -0.005 -0.002 0.002 -0.003

SPKW| 0.031 0.001 -0.003 0.000 0.001 0.000 -0.001 0.000

SPKN | -0.032 0.000 0.003 0.000 -0.001 0.000 0.000 0.000

123112 |OTHR| 0.422 -0.348 -0.343 0.000 -0.020 -0.016 0.006 0.002

TEMP| 0.270 0.204 -0.469 -4.115 -3.707 -0.173 -0.004 -0.028

EQEW| -0.677 -0.004 0.368 0.091 -0.015 -0.016 -0.088 -0.009

EQNS | -0.554 -0.088 0.245 -0.113 -0.026 -0.013 0.039 0.003

EQZ 0.119 -0.337 -0.426 0.010 0.031 -0.027 -0.013 0.012

EQT 0.051 0.002 -0.021 -0.001 -0.003 -0.005 0.003 0.001

SPKW| -0.001 -0.001 0.000 0.000 0.000 0.001 -0.001 0.000

SPKN | -0.013 0.001 -0.002 0.000 0.000 0.000 0.000 0.000

30 Pool Girder 123017 |OTHR| 0.526 0.576 -0.520 -0.022 -0.093 0.040 -0.004 -0.134

@ Fuel Pool TEMP | 5.174 -7.676 -2.218 2.827 2.660 -0.299 0.268 0.240

EQEW| -0.134 -0.858 0.754 0.327 0.638 0.095 -0.251 0.577

EQNS| 0.301 2.991 0.076 0.072 0.236 0.043 0.022 0.221

EQZ 0.443 3.312 -1.363 -0.060 0.040 0.080 0.011 0.084

EQT -0.005 -0.005 -0.041 -0.014 -0.083 -0.023 -0.001 -0.054

SPKW| 0.015 -0.001 0.018 0.002 0.009 0.003 0.000 0.007

SPKN | -0.014 0.057 -0.009 -0.003 -0.005 -0.003 0.003 -0.005

123117 |OTHR| -0.052 0.114 -0.538 0.035 0.044 0.013 0.015 0.021

TEMP| 1.809 -2.768 -0.560 2.974 1.894 -0.159 -0.541 0.254

EQEW| -0.187 -0.380 -0.012 0.094 -0.070 0.027 0.019 0.053

EQNS| -1.053 0.840 1.010 0.040 0.016 -0.022 0.023 0.011

EQZ -0.434 0.996 -0.736 -0.052 -0.054 0.013 0.005 -0.002

EQT 0.066 0.034 -0.012 -0.017 -0.005 -0.009 -0.008 -0.007

SPKW| -0.005 0.000 0.014 0.001 0.000 0.000 0.001 0.001

SPKN | -0.006 0.018 0.008 -0.004 -0.001 -0.001 0.000 0.000
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Table 3G.1-49
Combined Forces and Moments: RB, Selected Load Combination RB-9b (Continued)

Design Control Document/Tier 2

Location Element Nxy Mx My Mxy

ID Nx (MN/m)[Ny (MN/m)| (MN/m) | (MNm/m) | (MNm/m) | (MNm/m) |Qx (MN/m)|Qy (MN/m)

31 MS Tunnel 150122 |OTHR| -0.198 -0.271 0.952 -0.017 0.058 0.019 -0.023 -0.054

Wall and Slab TEMP | 2.279 -0.182 -0.887 3.448 3.933 0.118 -0.222 -0.262

EQEW| 0.113 0.172 -0.176 0.072 -0.158 -0.012 0.018 0.202

EQNS| 0.144 0.403 -0.048 -0.062 -0.103 -0.009 0.015 -0.033

EQZ 0.174 0.081 -0.517 0.007 -0.016 -0.011 0.016 0.034

EQT 0.009 0.016 -0.055 0.012 -0.027 -0.012 0.003 0.047

SPKW/| 0.006 -0.006 0.001 0.002 0.001 -0.001 0.000 0.000

SPKN | -0.010 -0.013 0.000 0.002 0.003 0.000 0.000 0.001

96611 |OTHR| -0.096 0.496 -0.067 0.043 -0.160 -0.090 -0.191 0.009

TEMP| -0.295 3.728 -0.322 -3.550 -6.604 -0.232 0.690 0.063

EQEW| 0.019 -0.093 -0.266 -0.036 -0.076 0.083 -0.011 -0.060

EQNS| 0.026 -0.379 0.030 -0.117 -0.342 0.005 0.077 0.012

EQZ 0.036 -0.192 0.026 0.028 0.132 0.058 0.115 -0.007

EQT 0.006 -0.014 -0.072 -0.008 -0.014 0.036 -0.004 -0.011

SPKW| -0.017 0.004 -0.006 0.000 0.002 0.000 0.000 0.000

SPKN | 0.024 -0.015 0.009 0.010 0.014 0.001 -0.004 0.000

98614 |OTHR| 0.023 -0.040 0.044 -0.272 -0.683 -0.069 -0.099 0.015

TEMP | 1.306 2.277 -0.049 9.353 14.160 -0.019 -1.882 -0.168

EQEW| -0.025 -0.005 0.172 -0.022 0.063 0.203 -0.041 0.048

EQNS| 0.080 -0.246 0.036 0.176 0.303 0.009 -0.069 -0.009

EQZ -0.008 0.058 -0.023 0.013 0.311 0.032 0.089 -0.010

EQT | -0.012 0.006 0.057 -0.005 0.004 0.061 -0.006 0.002

SPKW| 0.000 -0.006 0.001 -0.014 -0.009 -0.001 0.003 0.000

SPKN | -0.006 0.013 -0.002 0.015 0.000 0.002 -0.002 0.000
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Table 3G.1-50

Sectional Thicknesses and Rebar Ratios of RB Used in the Evaluation

Primary Reinforcement

- - = - — Shear Tie
. Element | Thickness Direction 1 Direction2
Location "
P m Position Arrangement 2 Ratio Arrangement 2 Ratio Arrangement Ratio
9 (%) 9 (%) 9 (%)
18&"’;’"” . 6 Inside | 2-#18@300 | 0.860 | 3-#18@0.9° | 1.297
Bet‘t"” cc 13 2.0 805 #9@0.9°x300| 0.721
ottom . - .
24 .
Outside | 3#18@300 | 1200 | ZRIEGIE | 1720
19;";’"” B;'OWV 806 Inside | 2-#18@300 | 0.860 | 3-#18@0.9° | 1.207
elow RCC 813 2.0 #9@1.2°x600| 0.270
Mid-Height 824 Outside | 3-#18@300 | 1.290 | 3-#18@0.9° | 1.207
ZOI;N;'aII ooy | 1608 Inside | 2-#18@300 | 0.860 | 3-#18@0.9° | 1.297
Te ow 1613 2.0 @D #9@1.2°x300| 0.540
op 1624 i -#1 1.2 - : 1.51
Outside | 3:#18@300 | 1200 | ZTERIE | 1513
21 EXItEeL”?: v5v§|| 20011 Inside J:'ﬂ111%400°0 1132 | 5#11@200 | 1.258
@ i, 0023 2.0 511 @200 #7@400x200| 0.484
~ . m . =
Outside | 7@ 00 | 1152 | S#11@200 | 1258
40010 Inside f’{’”: 11 1%240000 0.881 | 4-#11@200 | 1.006
So000 2.0 11200 #6@400x400| 0.177
Outside | S711@° 00 | 0881 | 4#11@200 | 1.006

Inside 3-#11@200 0.755 3-#11@200 0.755

388(1)1 2.0 #6@400x400( 0.177
Outside | 3-#11@200 0.755 3-#11@200 0.755
22 Exterior Wall . 3-#11@200 4-#11@200
Inside 1.174 1.677
@:;3'65 22011 15 +31 ::111@@240000 (T ::111@@220000) #7@400x200| 0.484
~6.60m . . -
Outside +1-#11@400 1.174 (+1-#11@200) 1.677
Inside | SH11@200 | 4 404 | 4 411@200 | 1.342
+1-#11@400
22023 1.5 3#11@200 #7@400x200| 0.484
Outside +1-#11@400 1.174 4-#11@200 1.342
Inside 3-#11@200 1.006 3-#11@200 1.006
32010 1.5 3#11@200 3#11@200 #6@400x400( 0.177
i . 1.677 . 1.677
outside | o w1@200) "7 |2#11@200) °
Inside 3-#11@200 1.006 3-#11@200 1.006
32020 1.5 #6@400x400( 0.177
Outside | 3-#11@200 1.006 3-#11@200 1.006
Inside 3-#11@200 1.006 3-#11@200 1.006
42001 1.5 #7@400x400( 0.242
Outside | 4-#11@200 1.342 4-#11@200 1.342
Note *1: Wall Below RCCV  Direction1 : Hoop, Direction2 : Vertical
Exterior Wall Direction1 : Horizontal, Direction2 : Vertical
Slab Direction1 : N-S, Direction2 : E-W
Pool Girder Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Wall Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Slab Direction1 : N-S, Direction2 : E-W

Note *2: Rebar in parentheses indicates additional bars locally required.
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Table 3G.1-50
Sectional Thicknesses and Rebar Ratios of RB Used in the Evaluation (Continued)

Design Control Document/Tier 2

Primary Reinforcement

— = — Shear Tie
. Element | Thickness Direction 1 Direction2
Location D »
™ Position Arrangement?| R3O | Arangement?| R0 | Arangement| Rato
9 (%) 9 (%) 9 (%)
22 Exéel_rfg‘s’va" Inside | 3-#11@200 | 1.006 | 3-#11@200 | 1.006
@6 60. 42011 15 4411@200 2411@200 #7@400x400| 0.242
~6.60m . - -
Qutside (+1-#11@200) 1.677 (+1-#11@200) 1.677
23 Exéel_r';zr‘s’l’)a” Inside f{’i: 11 1%240000 1174 | 4-#11@200 | 1.342
@24 60. 24211 15 3#11@200 #7@400x200| 0.484
~24.60m . -
Outside +1-411@400 1.174 4-#11@200 1.342
Inside | S#11@200 | 474 | 4411@200 | 1.342
+1-#11@400
24224 15 3#11@200 #7@200x200| 0.968
Outside +1-411@400 1.174 4-#11@200 1.342
Inside 3-#11@200 1.006 3-#11@200 1.006
34210 15 3#11@200 3#11@200 #6@400x400| 0.177
Outside (+2-#11@200) 1.677 (+2-#11@200) 1.677
Inside 3-#11@200 1.006 3-#11@200 1.006
34220 15 #6@200x200| 0.710
Outside | 3-#11@200 1.006 3-#11@200 1.006
Inside 3-#11@200 1.006 3-#11@200 1.006
44201 1.5 #7@200x200| 0.968
Outside | 4-#11@200 1.342 4-#11@200 1.342
24 Bavsverl‘:at 90140 Top | 6#9@1.8° | 0.497 ifg%zfooo 0.323
@B I a RCCY 90182 4.0 #9@200x200| 1.613
elow 90111 Bottom | 5-#11@200 | 0.629 | 5-#11@200 | 0.629
25ESI_Ijb65 93140 Top 2-#11@200 1.006 2-#11@200 1.006
R.CCT/ 93182 1.0 #5@200x200| 0.500
@ 93111 Bottom | PLATE t=16 - PLATE t=16 -
26;_'?: ; 06144 Top | 2#11@200 | 1.006 | 2#11@200 | 1.006
R(;,CT/ 96186 1.0 #5@200x200| 0.500
@ Bottom | PLATE t=16 - PLATE t=16 -
Top 2-#11@200 0.629 2-#11@200 0.629
96113 1.6 #5@200x200| 0.500
Bottom 3-#11@200 0.944 3-#11@200 0.944
Note *1: Wall Below RCCV  Direction1 : Hoop, Direction2 : Vertical
Exterior Wall Direction1 : Horizontal, Direction2 : Vertical
Slab Direction1 : N-S, Direction2 : E-W
Pool Girder Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Wall Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Slab Direction1 : N-S, Direction2 : E-W

Note *2: Rebar in parentheses indicates additional bars locally required.
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Table 3G.1-50
Sectional Thicknesses and Rebar Ratios of RB Used in the Evaluation (Continued)

Primary Reinforcement

— = — Shear Tie
. Element | Thickness Direction 1 Direction2
Location "
° ™ Position Arrangement?  RA90  arangement? RO | Agangement| oiO
9 (%) 9 (%) 9 (%)
27;_'330 08472 Top | 3#11@200 | 1510 | 3-#11@200 | 1.510
-om 1.0 #5@200x200| 0.500
@ RCCV 98514

Bottom | PLATE t=25 - PLATE t=25 -

Top 4-#11@200 | 0.839 | 4-#11@200 0.839
98424 2.4 #5@200x200( 0.500
Bottom | 3-#11@200 0.629 3-#11@200 0.629

28 Pool Girder
@ Storage Pool

3-#11@200

Inside | 3-#11@200 | 0.944 | L1141 @200)

1.258
123004 1.6

#7@200x200| 0.968
Outside | 3-#11@200 0.944 3-#11@200 0.944

Inside | 3-#11@200 0.944 3-#11@200 0.944
123104 1.6 #7@400x200| 0.484
Outside | 3-#11@200 0.944 3-#11@200 0.944

29 Pool Girder Inside | 3#11@200 | 0.944 | 2-#11@200 | 0.629

@ Cavity Eg?g 16 #7@400x400| 0.242
Outside | 2-#11@200 0.629 | 2-#11@200 0.629
30 Pool Girder Inside | 3#11@200 | 0.944 (3;11111%22%%) 1.258
@ FuelPool | 453017 16 #7@200x200| 0.968
Outside | 3-#11@200 0.944 3-#11@200 0.944
Inside | 3-#11@200 0.944 3-#11@200 0.944
123117 1.6 #7@400x200| 0.484
Outside | 3-#11@200 0.944 3-#11@200 0.944
31V'\\;'SHT“2”§|' X Inside | 2#11@200 | 0.774 | 2-#11@200 | 0.774
alland sla 150122 13 @300 @300 #6@400x400| 0.177
Outside +1-#11@400 0.968 +1-#11@400 0.968
Top 2-#11@200 | 0.629 | 2-#11@200 0.629
96611 1.6 #5@200x200| 0.500
Bottom | 3-#11@200 0.944 3-#11@200 0.944
Top 4-#11@200 | 0.839 | 4-#11@200 0.839
98614 2.4 #5@200x200| 0.500
Bottom | 3-#11@200 0.629 3-#11@200 0.629
Note *1: Wall Below RCCV  Direction1 : Hoop, Direction2 : Vertical
Exterior Wall Direction1 : Horizontal, Direction2 : Vertical
Slab Direction1 : N-S, Direction2 : E-W
Pool Girder Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Wall Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Slab Direction1 : N-S, Direction2 : E-W

Note *2: Rebar in parentheses indicates additional bars locally required.
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Table 3G.1-51
Rebar and Concrete Stresses of RB: Selected Load Combination RB-4

Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID —— Calculated ——
Calculated | Allowable Direction1 Direction2 Allowable
In Out In Out
21 Exterior Wall 20011 -2.2 -29.3 1.7 0.7 7.2 -9.7 372.2
@ EL-11.50 20023 -6.3 -29.1 -30.4 -1.0 -20.4 16.5 370.5
~-10.50m 30010 -1.4 -29.3 0.3 -8.0 1.4 -0.8 372.2
30020 -2.1 -29.3 -7.6 1.5 -4.3 -12.1 372.2
40001 -1.8 -29.3 -4.3 -1.0 -5.8 -9.9 372.2
40011 -0.9 -29.3 -0.1 -4.6 -0.6 -3.3 372.2
22 Exterior Wall 22011 -1.0 -29.3 31.1 32.9 8.6 1.5 372.2
@ EL4.65 22023 -3.8 -29.3 13.1 5.7 -27.8 -23.2 372.2
~6.60m 32010 -0.1 -29.3 74.2 158.7 17.2 113.2 372.2
32020 -3.5 -29.3 5.6 47.2 -5.1 53.7 372.2
42001 -34 -29.3 7.8 34.7 -10.3 29.0 372.2
42011 -3.9 -29.3 27.8 90.1 -10.5 20.6 372.2
23 Exterior Wall 24211 -2.0 -29.3 16.4 26.2 -5.3 21.1 372.2
@ EL22.50 24224 -2.7 -29.3 24.2 -0.2 6.2 16.4 372.2
~24.60m 34210 -24 -29.3 51.8 127.5 7.9 91.2 372.2
34220 -0.8 -29.3 35.5 7.4 -19.8 56.1 372.2
44201 -0.6 -29.3 44.0 34.7 -4.3 69.1 372.2
Note:  Negative value means compression.
Note *: Exterior Wall Direction1 : Horizontal, Direction2 : Vertical
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Table 3G.1-52
Rebar and Concrete Stresses of RB: Selected Load Combination RB-8a

Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID| — Calculated — -
Calculated | Allowable Direction1 Direction2 Allowable
In/Top | Out/Bottom In/Top | Out/Bottom
18 Wall 6 -7.5 -29.3 -1.0 -1.1 -11.9 -41.3 372.2
Below RCCV 13 -6.8 -29.3 -1.3 -1.8 -17.5 -39.0 372.2
Bottom 24 -5.6 -29.3 0.8 -0.1 -26.9 -35.6 372.2
19 Wall Below 806 -5.6 -29.3 3.4 4.7 -19.8 -34.1 372.2
Below RCCV 813 -6.1 -29.3 1.6 2.5 -22.3 -37.1 372.2
Mid-Height 824 -7.1 -29.3 0.9 0.8 -23.7 -41.8 372.2
20 Wall 1606 -15.3 -29.3 41.8 95.7 -68.4 42.9 372.2
Below RCCV 1613 -16.7 -29.3 35.6 85.7 -76.6 40.7 372.2
Top 1624 -16.6 -29.3 35.5 81.4 -80.1 30.0 372.2
21 Exterior Wall 20011 -2.1 -29.3 3.6 0.0 9.5 -8.4 372.2
@ EL-11.50 20023 -5.0 -29.1 -23.5 -0.2 -17.2 10.5 370.5
~-10.50m 30010 -1.1 -29.3 3.0 -5.0 2.4 -34 372.2
30020 -1.8 -29.3 -5.7 2.6 -5.8 -10.7 372.2
40001 -1.7 -29.3 -34 0.3 -6.5 -9.3 372.2
40011 -1.3 -29.3 0.4 -3.9 4.6 -5.9 372.2
22 Exterior Wall 22011 -0.9 -29.3 49.9 51.9 12.2 2.6 372.2
@ EL4.65 22023 -3.2 -29.3 23.3 4.6 -18.9 -18.4 372.2
~6.60m 32010 -1.1 -29.3 36.4 91.9 -25 14.0 372.2
32020 -3.0 -29.3 8.3 31.7 -6.8 40.5 372.2
42001 -1.9 -29.3 10.6 18.8 -10.0 18.9 372.2
42011 2.4 -29.3 27.9 82.8 -8.5 15.7 372.2
23 Exterior Wall 24211 -0.1 -29.3 46.1 46.5 19.5 15.3 372.2
@ EL22.50 24224 -1.6 -29.3 16.8 -0.3 -0.3 13.7 372.2
~24.60m 34210 -0.1 -29.3 100.1 1734 35.0 110.2 372.2
34220 -0.8 -29.3 35.6 -7.3 -12.0 42.0 372.2
44201 -0.2 -29.3 46.7 21.9 3.1 48.9 372.2
24 Basemat 90140 -1.8 -23.5 -12.1 1.5 -0.3 -1.0 372.2
@ Wall 90182 -1.8 -23.5 -9.5 2.7 -1.4 7.3 372.2
Below RCCV 90111 -2.3 -23.5 -14.7 3.6 0.3 3.0 372.2
25 Slab 93140 -6.7 -29.3 107.4 68.5 174.9 81.2 372.2(223.3)
EL4.65m 93182 -12.8 -29.3 74.7 53.9 -64.1 48.3 372.2(223.3)
@ RCCV 93111 -12.3 -29.3 -58.7 62.0 76.0 56.4 372.2(223.3)
26 Slab 96144 -9.3 -29.3 227.5 94.2 296.0 107.9 372.2(223.3)
EL17.5m 96186 -6.7 -29.3 134.8 67.4 -32.3 -6.3 372.2(223.3)
@ RCCV 96113 -13.5 -28.8 -79.9 28.9 69.0 104.0 368.2
27 Slab 98472 -8.5 -29.1 118.2 29.8 167.1 25.9 370.3(222.2)
EL27.0m 98514 -3.8 -29.1 7.8 36.7 -9.2 13.3 370.3(222.2)
@ RCCV 98424 -9.1 -28.1 18.1 -46.9 9.8 -30.5 363.0
28 Pool Girder 123004 -9.0 -28.4 -2.7 -5.9 -21.1 -46.3 365.0
@ Storage Pool 123104 -4.6 -28.4 45.3 69.6 17.5 51.9 365.0
29 Pool Girder 123012 -2.0 -28.4 -4.4 -5.1 10.1 -7.8 365.0
@ Cavity 123112 -1.7 -28.4 -8.0 -5.9 -2.2 0.1 365.0
30 Pool Girder 123017 -9.5 -29.0 103.4 29.6 49.8 -25.8 369.8
@ Fuel Pool 123117 -7.0 -29.0 77.6 0.9 79.3 -3.9 369.8
31 MS Tunnel 150122 -10.8 -29.3 159.7 2.4 130.7 -18.9 372.2
Wall and Slab 96611 -6.7 -29.3 -11.0 42.0 -9.6 156.9 372.2
98614 -4.4 -29.3 54.4 -8.9 91.6 -10.3 372.2
Note:  Negative value means compression.
Note *1: Wall Below RCCV Direction1 : Hoop, Direction2 : Vertical
Exterior Wall Direction1 : Horizontal, Direction2 : Vertical
Slab Direction1 : N-S, Direction2 : E-W
Pool Girder Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Wall Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Slab Direction1 : N-S, Direction2 : E-W

Note *2: Value in parentheses indicates the allowable stress of the steel plate.
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Table 3G.1-53
Rebar and Concrete Stresses of RB: Selected Load Combination RB-8b

Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID| — Calculated — "
Calculated | Allowable Direction1 Direction2 Allowable
In/Top | Out/Bottom In/Top | Out/Bottom
18 Wall 6 -8.0 -29.3 -2.1 -2.6 -7.3 -42.4 372.2
Below RCCV 13 -8.1 -29.3 -2.0 -3.0 -12.6 -44.4 372.2
Bottom 24 -6.6 -29.3 0.3 -1.1 -20.8 -39.3 372.2
19 Wall Below 806 -6.1 -29.3 3.7 4.9 -17.5 -35.8 372.2
Below RCCV 813 -6.7 -29.3 2.4 41 -20.5 -39.5 372.2
Mid-Height 824 -74 -29.3 1.7 1.7 -20.4 -42.6 372.2
20 Wall 1606 -15.9 -29.3 61.8 108.6 -70.6 47.2 372.2
Below RCCV 1613 -17.7 -29.3 48.5 97.8 -79.8 46.9 372.2
Top 1624 -17.2 -29.3 47.8 94.0 -81.0 37.7 372.2
21 Exterior Wall 20011 -2.0 -29.3 7.9 0.8 15.9 -6.2 372.2
@ EL-11.50 20023 -5.0 -29.1 -23.8 0.7 -16.9 9.6 370.5
~-10.50m 30010 -1.3 -29.3 8.4 -4.2 9.6 -3.0 372.2
30020 -2.2 -29.3 -6.1 4.3 -6.1 -12.3 372.2
40001 -2.0 -29.3 -3.9 2.1 -6.9 -11.2 372.2
40011 -0.9 -29.3 0.8 -3.0 2.5 -4.3 372.2
22 Exterior Wall 22011 -0.8 -29.3 71.5 75.6 32.6 25.2 372.2
@ EL4.65 22023 -3.2 -29.3 35.4 3.9 -16.0 -16.9 372.2
~6.60m 32010 -2.6 -29.3 53.6 113.2 1.5 75.8 372.2
32020 -3.2 -29.3 9.7 21.8 -8.2 39.8 372.2
42001 -1.0 -29.3 21.5 4.8 -7.3 5.6 372.2
42011 -2.7 -29.3 27.1 89.8 -7.2 21.3 372.2
23 Exterior Wall 24211 0.0 -29.3 81.9 75.8 69.2 36.3 372.2
@ EL22.50 24224 -2.3 -29.3 45.4 -2.6 21.8 10.6 372.2
~24.60m 34210 -0.1 -29.3 132.0 190.1 27.9 101.3 372.2
34220 -2.0 -29.3 66.2 -28.8 -7.9 441 372.2
44201 -04 -29.3 64.2 21 -7.8 46.8 372.2
24 Basemat 90140 -1.8 -23.5 -11.8 -0.4 -0.7 -1.3 372.2
@ Wall 90182 -1.8 -23.5 -9.6 2.8 -1.3 8.3 372.2
Below RCCV 90111 -24 -23.5 -15.1 4.3 0.5 3.7 372.2
25 Slab 93140 -9.6 -29.3 132.1 90.2 2115 98.6 372.2(223.3)
EL4.65m 93182 -17.5 -29.3 87.1 67.9 -85.8 73.1 372.2(223.3)
@ RCCV 93111 -16.3 -29.3 -76.7 83.8 87.3 68.8 372.2(223.3)
26 Slab 96144 -10.0 -29.3 249.9 104.3 338.1 129.5 372.2(223.3)
EL17.5m 96186 -8.7 -29.3 181.1 91.1 -38.4 11.1 372.2(223.3)
@ RCCV 96113 -14.5 -28.8 -87.8 16.0 92.3 120.1 368.2
27 Slab 98472 -10.3 -27.6 10.4 60.6 64.4 44.9 359.4(215.6)
EL27.0m 98514 -13.7 -27.6 -20.7 70.7 -20.3 74.0 359.4(215.6)
@ RCCV 98424 -11.4 -28.1 72.8 -55.4 90.8 -8.2 363.0
28 Pool Girder 123004 -8.0 -27.4 5.7 109.1 -20.2 32.8 358.3
@ Storage Pool 123104 -13.3 -27.4 34.3 249.2 20.5 257.5 358.3
29 Pool Girder 123012 -8.2 -27.4 -12.6 96.0 -3.7 67.9 358.3
@ Cavity 123112 -8.4 -27.4 9.7 147.7 -6.0 136.8 358.3
30 Pool Girder 123017 -9.0 -29.0 169.1 55.0 101.3 -7.2 369.8
@ Fuel Pool 123117 -6.9 -29.0 124.5 18.4 106.7 2.1 369.8
31 MS Tunnel 150122 -10.3 -29.3 151.2 5.7 125.7 -19.5 372.2
Wall and Slab 96611 -6.4 -29.3 -12.8 39.3 -7.0 163.2 372.2
98614 -4.8 -29.3 54.1 -5.6 93.7 -12.9 372.2
Note:  Negative value means compression.
Note *1: Wall Below RCCV Direction1 : Hoop, Direction2 : Vertical
Exterior Wall Direction1 : Horizontal, Direction2 : Vertical
Slab Direction1 : N-S, Direction2 : E-W
Pool Girder Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Wall Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Slab Direction1 : N-S, Direction2 : E-W

Note *2: Value in parentheses indicates the allowable stress of the steel plate.
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Table 3G.1-54
Rebar and Concrete Stresses of RB: Selected Load Combination RB-9a

Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID| — Calculated — "
Calculated | Allowable Direction1 Direction2 Allowable
In/Top | Out/Bottom In/Top | Out/Bottom
18 Wall 6 -20.4 -29.3 206.2 142.3 194.2 206.3 372.2
Below RCCV 13 -17.0 -29.3 173.2 122.2 217.0 147.3 372.2
Bottom 24 -12.3 -29.3 189.5 96.3 124.7 65.3 372.2
19 Wall Below 806 -10.3 -29.3 162.5 97.1 163.7 113.7 372.2
Below RCCV 813 -10.7 -29.3 107.5 67.7 130.6 77.3 372.2
Mid-Height 824 -11.6 -29.3 166.7 81.6 138.7 -69.4 372.2
20 Wall 1606 -20.7 -29.3 185.6 214.1 -89.3 290.9 372.2
Below RCCV 1613 -22.4 -29.3 97.1 178.1 -99.0 280.9 372.2
Top 1624 -21.2 -29.3 168.7 240.1 -99.1 269.8 372.2
21 Exterior Wall 20011 -21.9 -29.3 2575 229.6 312.0 331.6 372.2
@ EL-11.50 20023 -8.5 -29.1 -29.8 62.8 57.0 125.4 370.5
~-10.50m 30010 -10.5 -29.3 198.5 149.2 278.2 211.3 372.2
30020 -4.4 -29.3 -30.5 471 76.1 49.8 372.2
40001 -5.4 -29.3 47.2 55.3 118.8 76.4 372.2
40011 -5.8 -29.3 240.0 160.0 231.8 166.3 372.2
22 Exterior Wall 22011 -12.5 -29.3 246.7 245.8 293.1 322.8 372.2
@ EL4.65 22023 -9.7 -29.3 135.7 81.9 154.2 168.8 372.2
~6.60m 32010 -11.3 -29.3 275.3 310.6 221.2 285.6 372.2
32020 -7.1 -29.3 142.8 189.1 149.6 250.6 372.2
42001 -7.7 -29.3 106.8 146.8 133.1 189.4 372.2
42011 -12.1 -29.3 301.1 307.1 246.7 303.9 372.2
23 Exterior Wall 24211 -8.9 -29.3 242.3 245.0 279.8 246.6 372.2
@ EL22.50 24224 -8.6 -29.3 171.9 200.1 247.9 351.8 372.2
~24.60m 34210 -7.9 -29.3 294.9 316.5 244.0 244.6 372.2
34220 -4.9 -29.3 152.5 119.2 137.3 190.2 372.2
44201 -7.2 -29.3 187.9 1241 153.4 1771 372.2
24 Basemat 90140 -9.6 -23.5 124.5 129.9 173.6 1121 372.2
@ Wall 90182 -14.1 -23.5 -116.9 139.6 196.6 108.8 372.2
Below RCCV 90111 -5.6 -23.5 -88.4 125.7 115.0 126.5 372.2
25 Slab 93140 -9.3 -29.3 242.4 92.4 173.3 74.5 372.2(223.3)
EL4.65m 93182 -18.3 -29.3 103.6 55.8 -84.5 92.7 372.2(223.3)
@ RCCV 93111 -14.6 -29.3 -71.7 68.5 68.3 51.0 372.2(223.3)
26 Slab 96144 -12.0 -29.3 280.7 101.6 312.0 120.4 372.2(223.3)
EL17.5m 96186 -10.5 -29.3 175.5 84.3 -59.5 -24.8 372.2(223.3)
@ RCCV 96113 -19.9 -28.8 -115.9 80.2 113.0 158.9 368.2
27 Slab 98472 -11.4 -29.1 159.1 41.2 223.9 38.2 370.3(222.2)
EL27.0m 98514 -7.2 -29.1 38.0 44.4 31.9 24.6 370.3(222.2)
@ RCCV 98424 -14.0 -28.1 229.7 -63.2 201.2 -33.9 363.0
28 Pool Girder 123004 -13.1 -28.4 -5.4 -8.4 -48.0 -73.4 365.0
@ Storage Pool 123104 -5.6 -28.4 73.2 76.3 38.5 74.7 365.0
29 Pool Girder 123012 -2.6 -28.4 52.6 57.2 36.8 41.6 365.0
@ Cavity 123112 -2.3 -28.4 64.7 55.7 43.6 40.9 365.0
30 Pool Girder 123017 -12.8 -29.0 181.6 53.2 232.9 -61.9 369.8
@ Fuel Pool 123117 -8.3 -29.0 118.3 22.9 109.0 -27.1 369.8
31 MS Tunnel 150122 -16.8 -29.3 230.6 3.9 215.0 -29.8 372.2
Wall and Slab 96611 -11.7 -29.3 -18.4 125.3 -19.9 199.9 372.2
98614 -10.6 -29.3 142.2 -16.6 175.1 -18.1 372.2
Note:  Negative value means compression.
Note *1: Wall Below RCCV Direction1 : Hoop, Direction2 : Vertical
Exterior Wall Direction1 : Horizontal, Direction2 : Vertical
Slab Direction1 : N-S, Direction2 : E-W
Pool Girder Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Wall Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Slab Direction1 : N-S, Direction2 : E-W

Note *2: Value in parentheses indicates the allowable stress of the steel plate.
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Table 3G.1-55
Rebar and Concrete Stresses of RB: Selected Load Combination RB-9b

Concrete Stress (MPa) Primary Reinforcement Stress (MPa)
Location Element ID| — Calculated — "
Calculated | Allowable Direction1 Direction2 Allowable
In/Top | Out/Bottom In/Top | Out/Bottom
18 Wall 6 -21.3 -29.3 225.2 146.1 217.2 206.0 372.2
Below RCCV 13 -18.4 -29.3 184.7 112.1 237.0 129.0 372.2
Bottom 24 -11.2 -29.3 206.3 91.9 143.6 58.0 372.2
19 Wall Below 806 -11.1 -29.3 173.1 99.6 176.7 117.5 372.2
Below RCCV 813 -11.4 -29.3 114.9 69.7 143.5 79.1 372.2
Mid-Height 824 -12.1 -29.3 176.3 83.0 152.3 -714 372.2
20 Wall 1606 -22.9 -29.3 209.1 236.1 -96.8 305.9 372.2
Below RCCV 1613 -25.0 -29.3 107.5 197.3 -107.3 303.2 372.2
Top 1624 -23.6 -29.3 183.8 265.9 -106.3 294.3 372.2
21 Exterior Wall 20011 -22.7 -29.3 272.3 229.8 335.7 331.8 372.2
@ EL-11.50 20023 -8.4 -29.1 -31.8 63.6 57.7 124.2 370.5
~-10.50m 30010 -10.8 -29.3 216.5 144.7 314.6 194.5 372.2
30020 -4.4 -29.3 -36.3 49.5 75.8 47.6 372.2
40001 -5.5 -29.3 48.0 61.5 118.5 74.1 372.2
40011 -5.7 -29.3 259.1 154.6 264.6 170.2 372.2
22 Exterior Wall 22011 -12.4 -29.3 2721 273.9 311.0 344.1 372.2
@ EL4.65 22023 -9.6 -29.3 147.6 75.3 157.9 168.5 372.2
~6.60m 32010 -13.3 -29.3 308.0 339.9 253.0 315.6 372.2
32020 -7.2 -29.3 162.1 179.9 156.7 2471 372.2
42001 -7.8 -29.3 131.0 131.3 138.7 182.6 372.2
42011 -12.6 -29.3 322.3 329.4 257.5 326.1 372.2
23 Exterior Wall 24211 -8.9 -29.3 278.7 275.2 328.4 265.8 372.2
@ EL22.50 24224 -8.9 -29.3 205.2 193.0 249.6 345.9 372.2
~24.60m 34210 -11.1 -29.3 340.6 364.6 243.6 280.7 372.2
34220 -8.6 -29.3 179.9 78.5 121.3 155.4 372.2
44201 -7.9 -29.3 221.8 130.4 182.5 192.8 372.2
24 Basemat 90140 -9.6 -23.5 127.4 120.5 177.9 107.5 372.2
@ Wall 90182 -12.9 -23.5 -77.6 136.3 193.9 125.9 372.2
Below RCCV 90111 -6.0 -23.5 -97.1 131.7 113.6 126.0 372.2
25 Slab 93140 -12.2 -29.3 275.9 110.1 215.1 92.7 372.2(223.3)
EL4.65m 93182 -22.8 -29.3 116.7 70.4 -105.8 116.7 372.2(223.3)
@ RCCV 93111 -18.6 -29.3 -89.8 90.6 80.9 64.3 372.2(223.3)
26 Slab 96144 -12.6 -29.3 322.2 116.8 337.7 136.8 372.2(223.3)
EL17.5m 96186 -12.8 -29.3 217.7 105.3 -69.3 30.3 372.2(223.3)
@ RCCV 96113 -17.4 -28.8 -112.6 67.7 133.2 158.0 368.2
27 Slab 98472 -13.6 -27.6 50.2 91.2 114.6 71.0 359.4(215.6)
EL27.0m 98514 -16.6 -27.6 -26.4 76.2 -27.2 91.8 359.4(215.6)
@ RCCV 98424 -15.4 -28.1 296.1 -66.4 276.3 80.1 363.0
28 Pool Girder 123004 -10.5 -27.4 15.5 166.0 -59.1 156.0 358.3
@ Storage Pool 123104 -14.5 -27.4 43.5 248.7 28.4 263.9 358.3
29 Pool Girder 123012 -10.4 -27.4 -21.0 169.0 -6.5 153.0 358.3
@ Cavity 123112 -9.6 -27.4 20.9 191.0 -7.8 197.1 358.3
30 Pool Girder 123017 -12.7 -29.0 246.2 97.9 261.4 110.4 369.8
@ Fuel Pool 123117 -8.0 -29.0 149.2 38.1 134.6 -27.6 369.8
31 MS Tunnel 150122 -15.8 -29.3 216.3 8.1 201.3 -30.7 372.2
Wall and Slab 96611 -11.8 -29.3 -18.5 121.4 -17.3 223.1 372.2
98614 -11.5 -29.3 158.7 -13.7 191.6 -21.0 372.2
Note: Negative value means compression.
Note *1:  Wall Below RCCV Direction1 : Hoop, Direction2 : Vertical
Exterior Wall Direction1 : Horizontal, Direction2 : Vertical
Slab Direction1 : N-S, Direction2 : E-W
Pool Girder Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Wall Direction1 : Horizontal, Direction2 : Vertical
MS Tunnel Slab Direction1 : N-S, Direction2 : E-W

Note *2: Value in parentheses indicates the allowable stress of the steel plate.
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Table 3G.1-56

Transverse Shear of RB

Location Element Load d pv Shear Force (MN/m) VulgVn
ID ID (m) (%) Vu Ve Vs oVn
18 Wall 6 RB-9a 1.59 0.721 1.64 0.49 4.74 4.44 0.369
Below RCCV 13 RB-9a 1.59 0.721 1.72 1.16 4.73 5.00 0.343
Bottom 24 RB-8b 1.57 0.721 0.27 4.25 4.68 7.60 0.036
19 Wall Below 806 RB-8b 1.57 0.270 0.16 3.89 1.75 4.80 0.034
Below RCCV 813 RB-8b 1.57 0.270 0.69 4.21 1.75 5.07 0.135
Mid-Height 824 RB-8b 1.57 0.270 0.74 4.28 1.75 5.13 0.145
20 Wall 1606 RB-9b 1.57 0.540 3.97 2.38 3.50 4.99 0.796
Below RCCV 1613 RB-9b 1.57 0.540 4.57 2.58 3.50 5.17 0.884
Top 1624 RB-9b 1.57 0.540 4.70 2.47 3.50 5.07 0.926
21 Exterior Wall 20011 RB-9b 1.59 0.484 3.59 1.82 3.18 4.25 0.845
@ EL-11.50 20023 RB-9a 1.64 0.484 2.88 3.20 3.28 5.50 0.523
~-10.50m 30010 RB-9a 1.65 0.177 2.03 1.46 1.21 2.27 0.898
30020 RB-4 1.72 0.177 0.29 3.22 1.26 3.80 0.077
40001 RB-4 1.73 0.177 0.46 3.32 1.27 3.90 0.119
40011 RB-9a 1.72 0.177 1.89 1.38 1.26 2.24 0.845
22 Exterior Wall 22011 RB-9a 1.19 0.484 0.64 0.00 2.38 2.02 0.316
@ EL4.65 22023 RB-4 1.21 0.484 0.17 2.14 2.42 3.88 0.043
~6.60m 32010 RB-9a 1.24 0.177 0.21 0.00 0.91 0.77 0.268
32020 RB-9b 1.26 0.177 1.24 1.18 0.92 1.78 0.698
42001 RB-9b 1.25 0.242 0.91 0.61 1.26 1.59 0.575
42011 RB-9a 1.20 0.242 0.14 0.00 1.21 1.02 0.141
23 Exterior Wall 24211 RB-9b 1.15 0.484 1.20 0.81 2.31 2.65 0.452
@ EL22.50 24224 RB-9b 1.19 0.968 2.20 0.29 4.64 4.19 0.526
~24.60m 34210 RB-9a 1.24 0.177 0.29 0.00 0.91 0.77 0.370
34220 RB-9b 1.26 0.710 2.48 0.57 3.69 3.62 0.687
44201 RB-9b 1.26 0.968 3.02 0.76 4.89 4.80 0.630
24 Basemat 90140 RB-9b 3.49 1.610 12.03 5.22 12.18 14.79 0.813
@ Wall 90182 RB-9b 3.47 1.610 7.75 5.22 12.12 14.73 0.526
Below RCCV 90111 RB-9b 3.49 1.610 4.77 3.03 12.16 12.92 0.369
25 Slab 93140 RB-8a 1.00 0.500 0.16 2.22 2.07 3.65 0.045
EL4.65m 93182 RB-9b 1.00 0.500 2.59 1.59 2.07 3.1 0.834
@ RCCV 93111 RB-9b 1.00 0.500 1.84 1.52 2.07 3.05 0.603
26 Slab 96144 RB-8b 1.00 0.500 0.17 2.51 2.07 3.89 0.045
EL17.5m 96186 RB-8b 1.00 0.500 0.69 2.69 2.07 4.04 0.170
@ RCCV 96113 RB-8a 1.34 0.500 1.22 3.50 2.76 5.32 0.229
27 Slab 98472 RB-8a 0.62 0.500 0.95 1.50 1.27 2.36 0.405
EL27.0m 98514 RB-9a 0.62 0.500 1.23 1.29 1.27 2.18 0.566
@ RCCV 98424 RB-9b 1.95 0.500 6.24 4.82 4.04 7.53 0.829
28 Pool Girder 123004 RB-9b 1.18 0.968 3.36 3.02 4.58 6.47 0.519
@ Storage Pool| 123104 RB-8b 1.21 0.484 1.02 1.43 2.43 3.28 0.310
29 Pool Girder 123012 RB-9b 1.33 0.242 1.54 1.25 1.33 2.19 0.703
@ Cavity 123112 RB-8a 1.27 0.242 0.06 2.20 1.27 2.96 0.021
30 Pool Girder 123017 RB-9b 1.24 0.968 0.54 0.61 4.84 4.64 0.117
@ Fuel Pool 123117 RB-8a 1.24 0.484 0.29 117 2.47 3.10 0.095
31 MS Tunnel 150122 RB-8a 1.08 0.177 0.17 0.20 0.79 0.84 0.206
Wall and Slab 96611 RB-8a 1.34 0.500 0.50 1.46 2.76 3.59 0.138
98614 RB-9a 1.95 0.500 1.91 1.79 4.04 4.95 0.385
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Table 3G.1-57
Factors of Safety for Foundation Stability

Load Overturning Sliding Floatation
Combination | Required Actual Required Actual Required Actual
D+H+F 1.1 344.2 1.1 1.11 - -
D+F - 