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APIOPO

Design Process Review MeetInmg

Meeting Goals:

I. Clarify design process
* Benchmarking
* Levels of'Analyses

Z. Agreement on seismic loads
3. Define tests and acceptance criteria
4. Describe status of ongoing work
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Topp icsw to be Covereda Today AP--y

(Highlighted in Red)

* Background

SDesign Process
. Integration
* Overview and Organization
• Design Features

* Testing
Analvsis
Constructability and Inspection Plan

* Conservatisms in the Design Process
* Summary and Conclusion
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APIOGO

Design Process: RC DesignI I
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Design Process:
SC Design Level I

APIIOG

a, c
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APGOGo

Status of Generic Design ANSYS
Generic Design
ANSYS HR " Time History Analysis run using NIl0 Model with new model

updates, in ANSYS

* Response Spectra was developed at critical nodes in the ASB
and CIS

* No discernable difference for fundamental frequencies of the
shield building

CALCULATION
" Engineering calculation is complete - In process of

documentation

" Additional analyses were performed for FRS in flexible floors
- In process of documentation
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APIOGO
,_, -, ,di D -lI-sStat us o)f Genr c Desfgt S_ A -S-: S,!

Generic Design
SASSI FR
SASSI SR
SASSI UBSM
SASSI SM
SASSI SS
SASSI Deep Soil

* Westinghouse

" Time History Analyses have been run with NI20r Model in

SASSI for all soil cases.

" Preliminary Response Spectra results have been completed

" Response Spectra is an envelope of the 5 generic soil cases

+ HR and the Deep Soil site

Status

* Currently running additional frequencies in the Time History

Analysis to reduce random peaks in the Response Spectra.

CALCULATIONS

" Response Spectra Analysis Complete - New Response

Spectra is compared with NI20k for all soil cases

* Stress Analysis is in progress - Do not anticipate much

change in member forces.
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Level 1 Additional Verification for SC

I
a, b, c
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Level I Additional Vrification for SC
Shiied Dwiiiditnig Roof El. 327.41'

-t

a, b, c
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Level I Additional Verification for SC

Shieid Buildifg Roof El. 327.41'
-tAPUOGO--

Qr_ _l

a, b, c
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Level I Additional Veification for SC
ShriJeld uiidig Roof EL 32A7I41

½
APIOPO

r-
I

a, b, c
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LevelI Additional Verification for SC

A SB NE Corner at Control Roo-m Floor
APIOO0

a, b, c
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Level I Additional Verification for SC
CIS at Operatinig Deck

APIOPO

a, b, c
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Level I Additional Verification for SC

SCV near Polar Crane
Th

APIOPO

a, b, c
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Design Process:
SC Design Level 2

APIOOO

a, c
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APIOPO

Tns-ibnj Rhtzg and Alr Indet RegiOn
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Level 2 AnaIyses
OveralI NI ilobal FE NWdel APIOPO

--- I
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APIOOO
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P ---0)

LS-D YNA\
a, b, c
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BueklCg, Cre ep, Thermal Cyelihg
SShurikage Effects APOPo

a, b, c
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Anialysts Overview API

e Shrinkage of hardened concrete is a time dependent decrease in concrete
volume due primarily to forces induced by the reduction in moisture content
(drying) of concrete

* In reinforced concrete, these forces are transferred to the reinforcing
members (rebar, shear studs, tie bars, etc.) that are embedded within the
concrete during manufacture

* The purpose of this evaluation is to determine the affects of the concrete
shrinkage in the shield building wall. The affects of shrinkage include:

- Tensile stresses in the shear studs

- Compressive stresses in the tie bars

- Potential local concrete cracking around the shear stud heads

- Shear stresses in the stud to liner plate welds

- Membrane + bending stresses in the liner plate

(•Westinghouse
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APIOO0

PEN M Methodology

" A finite element model (FEM) was created to evaluate
concrete shrinkage effects in the shield building wall

* Most finite element codes do not include an explicit
function for evaluating concrete shrinkage, however, an
equivalent temperature drop method can be utilized to
simulate concrete shrinkage within the parameters of a
steady-state thermal analysis
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FENm M Methodology (Cont4)
a, b, c
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AP'OOO
FEM Geometry

* The finite element model consists of a 12' x 12' panel section of the
shielding building cylindrical wall

Shear Studs

Tie Bars

Concrete

Steel Liner Plate
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FEM Mesh & Boundary Con ditions
a, b, c
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APIOOO

FjEMMIWA`ýý j a I Ylsds R.- j u2j I tjsw
a,b, c
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Daily and Seasonal ThermalCycling APIOOO

a, c
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Daily and Seasonal Thermal
Cycling

APIOPO

a, b, c
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Thermal Triansient Anialysis CQI 000

I

. Thermal Transient Analysis for a Local SB Wall
Model

. 2 Days Cycling
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APIOOO
Model Outline and Applied Load

a, b, c

I&•Westinghouse Westinghouse Non-Proprietary Class 3

30



APUOQO
JJModel Outlifne and Applied Load

a, b, c
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a, b, c
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a, b, c
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APIOaO

Concrete Placement FE Studies
a, b, c
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APIOOO
Cmonorete Placement FE Studies

a, b, c
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LiInear Elastib Analyses
a, c
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Conclusions on SB Air Inlet and md
Tension RMng (from old configuration)

a, b, c
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APIOGO

Summary of Analyses Plan
a, c
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APIOGO

Analysis Plan
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APIOOo

Semuitc Anauly/Is
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D'esign Process:SC Design Level 3 APooo

a,c
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lAPlOOOB

West Wall FEoM Soid Gorae try
II
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APIOPO
FEM Mesh

a, b, c
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APIOPO
FEM Geometry (contj)

a, b, c
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FEN Mesh (cont)
a, b, c
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ShIeld Bwiding Wrap-Up
a, b, c
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APIO0O

Design Features
I

a, c 7. PCS Tank i

6. Compression Ring I

4- 5. Knuckle Region SCC Used

4. Ei Roon

3. Air Inlet and Tension Ring

v- 1 2. SC Cylindrical Wall I

,- 1. RC/SC Connections I
I I
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a, c
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