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Attachment to DCPNRC_002995

This attachment represents the Westinghouse responses to NRC staff comments from the
June 9-11, 2010, meetings in Rockville, Maryland. The staff comments were generated in
response to review of the Westinghouse Design Report for the AP 1000 Enhanced Shield
Building, (APP-1200-S3R-003, Revision 2) from May 2010.

1.0 Item 1

1.1 1-A Demand

Westinghouse Position

Westinghouse states that capacity is greater than demand. In Appendix F, WEC shows
contour plots of member forces for load combination 6 (for the SC wall).

NRC Understanding

Although Appendix F contains force contours, the plots are insufficient for full
understanding of the design demands and related design capacities.

Staff believes that it is necessary to know the magnitude of demands (required bending
moment, shear, and torsion), and of the capacity of the member with respect to bending
moment, shear, and torsion. This is usually presented by plotting the magnitude of
demands and capacities along the entire length of the member. However, these plots are
absent in the report.

NRC Question

Provide the calculated demands and capacities in a form that permits the full and ready
understanding of the design demands and related design capacities?

For example, provide information, i.e., plots for OOPS (wall, roof, and PCS tank) , in-
plane shear (wall), torsion (wall), bending moment (wall, roof, and PCS tank). Also,
include plots of capacity with only the steel contribution to the OOPS (SC wall) capacity
and identify locations where the steel contribution alone would be insufficient to meet,
demands.

Responses to NRC Action Items June 20 10
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The following pages are the presentation slides for Demand and
Capacity as presented to the NRC during the June9-11, 2010, meetings.

Responses to NRC Action Items June 20 10





in, traictlioTln

a~c

* Westinghouse Westinghouse Non-Proprietary Class 3

2



APIOOO
Westinghouse approach to address NRC concern

a,c

4b)Westinghouse Westinghouse Non-Proprietary Class 3

3



SABPBi00•d~~~~~ Pu~n _! 0~cn rcessjO
s,; 

]i-i

a~c

IsWestinghouse Westinghouse Non-Proprietary Class 3

4



L oad Combinations ooo.. r mwrb €aft •

a,c

* Westinghouse
Westinghouse Non-Proprietary Class 3

5



I -PI

a~c

O Westinghouse Westinghouse Non-Proprietary Class 3
-6



APOOO
Governing Load Chase- lf plane Shear

a,c

OWestinghouse
Westinghouse Non-Proprietary Class 3

7



APIOOO

Gov6ering Load Case -, .... Axia Load..................... n l F) _-

a,c

*Westinghouse Westinghouse Non-Proprietary Class 3

8



LC6 Along west side
Demand vs Capacity- In plane shear

APooo

II i

a,c

O Westinghouse Westinghouse Non-Proprietary Class 3

9



LC6 Along west side
Demand vs Capacity- Ax•i

API 00

a,c

* Westinghouse Westinghouse Non-Proprietary Class 3

10



L C6 ., Along west side
Demand vs Capacity- out of plane shear

APIOOO

a,c

O Westinghouse Westinghouse Non-Proprietary Class 3

11



LCG AIang wslt side
M ent De,,mand vs nt a MIon-e, Cty

APooo

I
a,c

* Westinghouse Westinghouse Non-Proprietary Class 3

12



LCi'7AIlng west sie
Moment Dend vs Momient Capity

APIOOO

a,c

O(Westinghouse Westinghouse Non-Proprietary Class 3

13



Locat1 ns f w of p/arison
ac

O Westinghouse
Westinghouse Non-Proprietary Class 3

14



LC6 Along north-east side
Demand .vs capaciy- In plane, shear,

APIOOO

a,c

O Westinghouse Westinghouse Non-Proprietary Class 3

15



L C6 A wlo northm-e ast"' side
Dmsanrdl v~s capacity- A-xial-!.

API00

F__

a,c

* Westinghouse Westinghouse Non-Proprietary Class 3

16



La Along ....... noreasts aeAP000
D and vs Capacity- out of plane shears

a,c

* Westinghouse Westinghouse Non-Proprietary Class 3

17



L C6 A Iong North-East Si e
Demand vs Capacity- Out of Plane Shear

APIOOO

ac

*)Westinghouse Westinghouse Non-Proprietary Class 3

18



L C6 A lg south sde
Demand vs Capacity- .. out of plane shear-1,4

a~c

I

* Westinghouse Westinghouse Non-Proprietary Class 3

19



L GG Along north-east si-d
Mment Dmand vs ment Capacity

AJPIOOO

a,c

* Westinghouse Westinghouse Non-Proprietary Class 3

20



Summary

a,c

Westinghouse Westinghouse Non-Proprietary Class 3

21





Shield Building Report Rev 2
Table 3.2-7

API00

a,c

IsWestinghouse Westinghouse Non-Proprietary Class 3

2



Spacing of Tie bars
a,c

O Westinghouse Westinghouse Non-Proprietary Class 3

3



Nuclear Island FE Model
ac

Westinghouse Westinghouse Non-Proprietary Class 3

4



API 000

I I

a,c

O Westinghouse Westinghouse Non-Proprietary Class 3

5



Figure 3.3-15 Design Surface
Temperatures of Shield Building W4llI

a,c

* Westinghouse Westinghouse Non-Proprietary Class 3

6



Element results
NY shear L C 15 (thermal)

APIOOO

I I
a~c

O Westinghouse
Westinghouse Non-Proprietary Class 3

7



APIOOO

Out of Plane Shear Design
a,c

O Westinghouse
Westinghouse Non-Proprietary Class 3

8



Horizontal path at distance "d"
above top of walls

API 000

a,c

O Westinghouse Westinghouse Non-Proprietary Class 3

9



WESTINGHOUSE NON-PROPRIETARY CLASS 3 3

1.1.1 Action 1

Westinghouse Understanding

Westinghouse will provide contour plots, demand Vd/Phi*Vs and Vd/Phi*
(Vc+Vs) on unfolded SC Wall

Response

Questions 1 and 2 are a combined response listed in Section 1.1.2.

1.1.2 Action 2

Westinghouse will review current analysis to determine if Phi*Vs is
exceeded and provide a justification. a,c

Responses to NRC Action Items June 20 10
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1.1.3 Action 3

Westinghouse will provide an assessment on minimum notch toughness and
detailing to mitigate premature fracture under SSE earthquake for
significant welds

1.1.4 Action 4

Westinghouse will assess the effects of cracking, show that the in-plane shear
distribution near the base of the West Wall and right above the roof at the
Auxiliary Building at [1 SSE]a'c and show that the maximum in-plane shear
remains within the code allowable. Westinghouse will utilize [ANSYS] a,c for
N105 and [LS-DYNA (elastic) and (cracked)]a'c

a-c

a,c
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a,c
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1.2 1B- Out-of-plane (OOP) Shear Capacity
a,c

Westinghouse Position

Out-of-plane shear strength is adequately predicted by the test results shown in Figure
7.7-7, p 7-18 and Figure 7.11-16, p 7-110 of the Design Report for the AP1000 Enhanced
Shield Building.

NRC Staff Understanding

For a/d=3.5, the test indicate a brittle failure mode for tie bars at 17 inches. For a/d=2.5,
the cyclic tests indicate significant degradation and failure at cyclic load levels only
slightly beyond yield (brittle failure).

The staff understood that despite brittle OOPS behavior of the SC module with ties at 17
inches, Westinghouse would demonstrate that the Shield Building would have a ductile
failure mode.

However, the adequacy of the results of the analysis is in question.

NRC Question

Based on the indicated brittle failure in the OOPS test of the specimen, as provided under
Figure 7.7-7 pg. 7-18, and given that Westinghouse indicated that they will demonstrate
ductile failure, justify how the resultant brittle failure demonstrates safety in the Shield
Building structure

Responses to NRC Action Items June 2010
Responses to NRC Action Items June 2010
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The following pages are the presentation slides for the
Out-of-Plane Shear Capacity and for the Maximum Out-of-Plane
Shear in the 17 x 17" Tie Region as presented to the NRC during

the June 9-11, 2010, meetings.
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1.2.1 Action 5

Westinghouse will provide stress/strain test data for the tie bars with [
]a,c and the ASTM specifications used for the construction material.

Responses to NRC Action Items June 2010
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a,c
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(•~ Designation: A 496/A 496M - 07

MIM1MA"nONAL

Standard Specification for
Steel Wire, Deformed, for Concrete Reinforcement1

This mandard i, is.ued under the tixcd detipnation A 496/A 49%l file unutmder itontdiwrlel' tlvhi•tg tit dosipnation indi'otes. the yvea
al orginal ado•iton or. in the -ase f-i rriuotn, tihe year of last re-iist6 . A nutnisar itt paeottthsos indicates i hde ye- of l.l r-tplprovAt.
A .operserirt epsilon to) itlt'ntes in editorial citatipe titte the l1. revisl or reapproat

This standarn hts (eet, appro,,d .,r ore k," tsgenie.s 1f the tIeM1aesoett I l)efrnsc.

1. Scope*

1.1 This specification covers deforimed steel wire which has
been cokl-worked by drawing, rolling, or both drawing and
rolling, to be used as produced. or in fabricated form, for the
reinforcement of concrete in sizes having nominal cross-
sectional areas not less than 6.45 nlnfii[.01 in.

2
].

1.2 Supplentent SI describes high-strenghli wiire. which
shall be furnished when specitically ordered. It shall be
permissible to furnish high-strengith wire in place of regular
wire if mutually agreed to by the purchaser and natBufacturer.

1.3 lthe values slated in either SI tutits or inCh-l)tund units
are to be regarded separately as standard. lihe vaiues stated in
each system may not he exact equivalents; therefore, each
system shall be used independently of the other. Combining
values frtln [ie two systemts nay result it nton-cotfortnanee
with the standard. IThe inch-pound units are shown in brackets
except in Tahble 1).

2. Referenced I)ocument,;

2.1 ASTM Standards: 2
A 37(0 Test Methods and I)Deinitions for Mechanical Testittg

of Steel Products
A 497/A 497M Specification for Steel Welded Wire Rein-

forcernent. I)elformed. for Concrete
A 7(1) Practices for Packaging., Marking. and I.oading

Methods for Steel products for Shipment
E 83 Practice for Verifieation and Classiftcatitn tof Exten-

sotteter Sysltetts
2.2 Militarv Stttndaotds:

3

MIL-STD-129 Marking for Shipment and Storage
2.3 Federal Stndard:"
Fed. Std. No. 123 Marking for Shipttents .Civil Agencies)

'ltis npeeitiatiott is utinder th jurikdietien of AStM A0t ott Steet. Staintles

Steel and Rethted Alloys atd is ttte direct Peon/sitititey of A/i,05 on Steel
Reitltit'oleniotit.

Curren editioin approed Sets. I. 21X)7. P'utlistod Oeotidmr 20{W7. Oripinatty
appro-ed in t1XJt. Ltat rensious edition approwed itt 21005 as A 496-A 496l-05.

-aer referenced A'tM 1.tandrd.. mdit the ASTM wesite. wscw..stn.orn or
cortoan ASI'M t ustotter Seroice at servicel0- mtn.org. A r Atratrt oa 4A'91
Stattdatis s ,aluic Utim..tioti. sl1t to the stasdatd's t)ottetntt SutittIoy paFe itt

the ASTn nemite.
a Aoaitthll ten, Standardisation I.unents Order 5i-k.. D)D)SR Btdg. 4.

Section 1. 700 Robbino Ate.. Philattetphia. IVA 19111-519/, http:Il
u'wthdtnls|tm.dapu.t il.

2.4 ACI .Sandttd:"
ACI 318 Building Code Requirements for Structural Con-

crete

3. 'Terminttlomgy

3.1 Definitions of Peints Speciftt io This Standard:
3.1.1 dftformed steeltire for reitfor.emner-as ttsed tvithitt

tte stope atd inttent of this spectftcation. shall mean any
cold-workcd. dcclfrnmt steel wire intended for use as rett-
forcetuettt itt concrete constrttction. thie wire snrface having
deformations that: (I) inhibit longitudinal movement of the
wire in such construetion; and (2) conform to the provisions of
Section 5. It shall be permissible for the deformations to be
raised or indented.

3.1.2 size ntnber--os used it this .specification. refers to
the numerical designation of the wire as tabulated in Table I
and Table 2 under the colulnit headed D)eformed Wire Size
Ntttmber. Or a tlutbher ittdicating the ilnttinal cross-setiOnal
area of tie deformed wire in s•utare millimeters [hundredths of
a square inch].

4. Ordering Information

4.1 When defornted wire is ordered by size nut ber. tihe
dimensional requirements shall be as given in 'lable 1. When
defotrmed wire is ordered to dimensions other than the sizes
shown, the tttntintal dimensions shiall be developed from the
applicable unit mass per meter Iweight per footl "of the section.

4.2 It shall be the responsibility of the purchaser to specify
all requirements that are necessary for the ttanufacture and
delivery of the wire under this specificatiot. Such reqtuirements
to be considered include. bhtt are not litited to. tlie following:

4.2.1 Quantity (tmass Iweight]).
4.2.2 Name of material (deformed steel wire for concrete

reinlforcement).
4.2.3 Wire diameter (see Table I and Table 2).
4.2.4 Yield strength measurement (see 8 and 13.3).
4.2.5 packaging (see Section 17). and
4.2.6 ASTM designation and year of issue.
4.2.7 Special requirements. if any. (See Supplement SI.)

NoTe I-A typical ordering description i% as folltows: .50 000 It

"Aaitatble fromirnmticiut tenctete tnstitutt (ACIt) lit0. NO '194. Faetingiot
Itill. MIl 4S333-9.y)4, htlp:t/uww, ci.int.

-A u rltttt " ur Chttngei s-etitn uppgo,_s u Itd end of ttis standard.

Copyyriht OASTM intermmrtnl 100 Bair Harot D/•e. PC Bot C700, Wenl Cornxhoihken, PA 19428.n259. Unted Stume•.

P x Atnt snt AStnr tl t
tin medmnbixtttu~r n tmnm tt~ u ft- Sm Wti R-. tnmn. 12.18:10 MDT

Responses to NRC Action Items June 2010
Responses to NRC Action Items June 20 10
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TABLE 2 Dimensional Requirements for Deformed Steel Wire for Concrete Reinforcement-US Customary Units Wire SizesA

Nominal Dimensions Deformation Requitrements

Delormed Unit WeightD. Dimtor, C2oss-se rlonal Poeinmter, Maximum Spacing. Mihimum Spacing, Minimum Average
Wire Size loll [kg/m] In. [1m000 Alea. in.'[mnfq' in. [mm] in. (mm] in. [mm] Height of
Number='" Dalormatlons, In.

0.1 0.034 10.0511 0.11312.87] 0.01016.45] 0,354 19,901 0.285 17.24] 0,182 (4.62] 0.004510.114]
0-2 0.06800.101] 0.16014.051 0.020112.9) 0.501 112.7] 0.285 17.24] 0.18214,621 0.006310.1601
D-3 0.102 (0.152] 0.195 4.906 0.030 119.4) 0.614 115.6] 0.205 (7.24] 0.102(4.62] 0.007810.198]
0-4 0.1036 0.202] 0.226 f5.73] 0.040125,8] 0.709118.01 0.285 [7.24] 0.182 [4.62] 0.5101 (0.257]
D_-5 0.170 10.2531 0.252 1641] 0.050 132.3] 0.793120.1] 0.285 17.241 0.18214.62] 0.0113 [0.287]
0-6 0.204 10.3541 0.276 17.02] 0.060 138f,] 0.868 f22.1] 0.285 [7.24] 0.182 (4.62] 0.0124 10.315]
0-7 0,238 (0.354] 0.299 17.581 0.070 145.2) 0.938 123.8] 0.285 17.241 0.102 (4.62] 0.0134 10.3041
0-8 0.2722(0.405] 0,319 18.11] 0,010 (51.6] 1.00125.5] 0.285 (7.241 0.182 (4.621 0.0143 (0.3631
0.9 0.306 0.405] 0.339 8.60] 0.090 058.1] 1.06 f27.0] 0.285 [7.24] 0.182 14.62] 0.0152 [0.386]
0.10 0,340 10,505] 0.357 10.06] 0.100 164.51 1.12128.5] 0.285 (7,241 0.18214,62] 0,016010,408]
D011 0,374 10,557] 0.374 19.51] 0,10 [71.01 1.18129.9] 0.285[7.241 0.182 14.62] 0,0187 (0,475]
D-12 0.408 10.607] 0.391 (9.03] 0.120 177.4] 1.23(31.2] 0.285 (7.24] 0.182 (4.62] 0.0195 (0.495]
0-13 0.442 [0.6S8] 0.407 M10.3] 0.130 [83.5] 1.28032,5] 0.285 [7.24] 0.182 14.62] 0.0203 (0.516]
0.14 0,476 10.708] 0.422110.7] 0.140190.3] 133133,7] 0.285 (7.24] 0.182(4,62] 0.0211 (0.536]
0.15 0.510 10.759] 0.437 (11.1] 0.150196.8] 1.37134.9] 0,285 (7.24] 0.18214.62] 0.0218 0.054]
0.16 0.544 (0.010] 0,451 1115] 0.1601103] 1.42(36.0] 0.205 (7.24] 0.182(4.62] 0.0225 (0.572]
0-17 0.578 (0.860] 0,465111.8] 0.1701110] 1.40(37.1] 0.285 (7.24] 0.182 (4.02] 0.0232 (0.589]
D-18 0.012 (0.811] 0.479 f12.2] 0.1800110] 1.50 [38.2] 0.285 [7.24] 0.182 (4.62] 0.0239 (0.607]
0.10 0.646 10.61] 0.492 112.5] 0.1901122] 1.50(30.2] 0,205 (7,24] 0.182(4,62] 0,0245 (0.622]
0-20 0,680 11.01] 0.505112.81 0.20011291 1,59140.3] 0.285 07.241 0.182(4.02] 0.0252 (0,604]
D-21 0.714 11.00] 0.517113.1) 0.210(1351 1.62141.3] 0.285 07.24] 0.182 (4.62] 0.0259 (0.658]
D-22 0,74801.11] 0.529 13.4] 0,220 [141] 1.66 [42.2] 0.2085 [7.24] 0.182(4.62] 0.0265 00.673]
D-23 0.7821.10] 0,541 (13.7] 0.230(148] 1.70543.2] 0.205 17.24] 0.18214.62] 0.0271 10.688]
0-24 0.81601.211 0.553114.05 0.240( 154] 1.74144.1] 0.285 (7.24] 0.182(4.62] 0.0277 (0.704]
0-25 0.85011.26] 0.564 114.3] 0.2501161] 1.77(45.0] 0.285 07.24] 0.18214.62] 0.0282 (0.710]
0-26 0.884 11.32] 0.575 [14.6] 0.260 [167] 1.81 [45.9] 0.285 [7.24] 0.18214.62] 0.0288 10.732]
D-27 0,918 11.37] 0.586 [14.5] 0.270 [174] 1.04 [460.8] 0,285 [7.24] 0.182 (4.62] 0.0293 (0.744]
0.28 0.952 11.42] 0.597 115.2] 0.280 0180] 1.88047.6] 0.215 [7,24] 0.102 (4.62] 0,0299 50.7590
0-29 0.98601.47] 0.608015.4] 0.290 [187] 1.91 (48,5] 0.285 [7,24] 0,18214.62] 0.0304 10.772]
D-30 1.0211.521 0,618015.7] 0,300(193] 1-94149.3] 0285 (7.24] 0.1024.62] 0.0309 (0.785]
D-31 1.05(1.57] 0,028016.0] 0.310 [20] 1.97 [50.1] 0.285 [7.24] 0,182(4.62] 0.0314 (0.798]
D-45 1,53(2.281 0,757 119.2] 0.450 (290] • 2.38060.4] 0.285 17.24] 0,18214,621 0.037910.9611

A In this table only. Inch-pound units are regarded as standard and SI units awe shown in brackets.11
The number following the prefix incdicates the nominal ufoss-sedlonal area ef the dteflined wlle in square inches [square millimelers].
Fo Slas other than 0 hose sho0 n above. the Size Number shall be the number of 05e hundredths of a square Inch in the nominal area of the deformed wile ceoss

section. prefixed by Ite lotter D.
nThe nominal diameter o1 a de0ormed wire Is equivalent to Ihe diamnter of a plain wmie having the sa0me weight per 1eel as the de0ormed wire.
"The cross-sectional area Is based on the nominal diameter. The area in square o•nhes (millimeters] is calculated by diviling the unit weight (mnass] in lbsJin. ]kgItmn]

by 0.2833 (weight of1 .n.0 of s0eel (7 x 100(mass of I me of ste0l)], or by divdling the uoil weight Imams] In Ibsnf. (kgim] by 3.4 (weight of steel 1 in. square and I feel
long) [0.007849 (mass of 1 mm square and 1 m long)].

?Tie mninimutm average height o0 the deformationm shall be deerleined Itrm measurements made on not less than two typical detormaletiosm Iom each line 0f
deformations on the W1i. Measurements shall be made at the center 00 Indenlation as descilbed In 6.2.

.!; These sizes represeot the most roadily available sizes In 1he welded wmo relntforcemet ildustry. Other wire sizes am available and manry manudacturers can produce
them in 0.001 5--I [ l-ram0] increments.

detfomtrd stee wire for concrete reinforccment, size: N,. MD80 1D12.4]. 6.3 '(he average longitudinal spacing of defortmations shall
ino:80t kir 12O lbli s1cu rcord coils. b, ASTNI A 4961A 496M - be 110o less tha1n 3.5 nor mtore than 5.5 deformoalions per 25.4

5. Materials anti Manufacture min II in.] in each line of defornnalions orI tie wire.
6.4 (lie minimuto average height of lite center of typical

51 Th( steel shaill be Ittade by lfe ilfhfe folh]lwitfg deformations based o1l the nlortintal wire diamteters .ihown ill

protessvrr: Oplen-hearth. electric furnace, or basic oxyget. 'Ihlble I and T1] ible 2 shall he as follows:
5.2 (he defortned Stcel wvire Shall be produced from rods or

bars that have been hol rolled from billets. Wire Sizes hllnamum Avelage Height
SDeloonriTomOna .

Percent of
6. Requirements Nominal Wire Diameter

M020 1031 and smaller 4
6.1 ()eforilations tlSall he spaced along dte wire at a Largel than MD20 (03] through 4 V0,

substanltially uniform distance and shall be symmetrically MD65O[0101

dispersed around the perimeter of the section. (1he deforma- Larger than MD65OO 310 5

tions o)n all lotnitudittla lines of the wire shall be similar in size 6.5 The deformations shall be placed with respect itl the axis

tatd shape. A nllinfitItHltt of 25 "r of the total sUrface area shall of the wire so that the included angle is not less than 45": or if

be deformed by measurable deformations. defortialions are curvilinear. [lte antgle formed by the tralls-

6.2 l)eformed wire shall have two or more lines of defer- verse axis lif the defolrmation and the wire axis shall be not less

inations, than 45'. Where the line of deformations fortis all included

eer 0ojýO.e .mrn 000t10n 0 r0 • p O. f , IM 12: 1; 10 Mer
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TABLE 3 Tension Test Requirements
MPa [psi] Te

Tensile sltenga8 585185 0001
Yield strenglh 551170 001

angle with the axis of the wire from 45 to 70' inclusive. the
deformations shall alternately reverse in direction ona each side.
or those on one side shall be reversed in dircelion lriom those
on the opposite side. Where die included angle is greater than
70a. a reversal in direction is not required.

7. Dimensions

7.1 Tlhe average spacing of delfortsations shall be deter-
mined by dividing a measured length of the wire specimen by
the number of individual deformations in any one row of
defbrinatioins ott any side of tie wire specimen. A measured
length of the wire specimen shall be considered the distance
from a point ott a deformation to a corresponding point on any
other deformation in the same line of deformations oil the wire.

7.2 The ntinttitu average height of deformations shall be
determined from tteasturemenls made oil not less thai two
typical deformations from each line of deformations on the
wire. Measurements shall be tmade at tile center of indentations.

8. Mechanical Property Requirements

8. 1 Tension 7Tsts:
8.1.1 When tested as described in lest Methods and Deli-

ititions A 370. the material, except as specified in 8.1.2 shall
conform to ilte tensile property requiretietils in Table 3. based
ott fle nomninal area oft wire.

8.1.2 When required by the purchaser. yield strength shall
be deternined using a Class 1t-I extensonteter as described in
Practice E 83. The yield strength shall be determined as
described in Test Methods and D)etinitions A 370 and alt
extension of 0.5 % of gage length. It shall be permissible itt
remove the extensometer after the yield strength has been
detertinied. "nle wire shall meet the requirements of Table 3 or
4. whichever is applicable.

8.1.3 For material to be used in the fabrication of welded
wire reinforcemient, the tensile and yield strenglh properties
shall conform to the requirements given in 'Iable 4. based ott
fle nonminal area of the wire.

8.1.4 The malerial shall not exhibit a definite yield point its
evidenced by a distinct drop of lit beaso or halt in the gage of
the testing machine prior to reaching ultimate tensile load.

8.2 Bend Tesi-llbe bend test splecimen shall willistanid
being bent at rootm temperature througlh 90' without cracking
on the outside of the bent portion. as prescribed in Table 5.

9. Permissible Variatitn in Mass iWeight]

9.1 The permissible variation in mass lweight] of any
deformed wire shall be -f.6% of its nominal weighl. The
theoretical masses 1weights] shown in Table I. or similar
calculations on unlisted sizes. shall be used to establish the
varialion.

10. Workmanship. Finish, and Appearance

1t.I The wire shall be free of detritiental imperfections and
shall have a workmanlike finish.

PFerlovJdn S ,,a. I1,0,..,ASTM
flO 7e~a~n e nente,fle - I.esnenw eam •*n0fl hate frer $5

TABLE 4 Tension Test Requirements (Material for Welded Wire
Reinforcement)

MPa [psi] men
Tensile strength 550180 0oo]
Yield siongth 485 170 000]

TABLE S Bend Test Requirements
Size Nufest of Wire Bend Test

MD39 1D6] and siallel Bend around a pin the diameter that is equal to
twine the diameter o0 the specimen

Larger than MD39 1D61 Bond around a pin the diameter that is equal In
taou eimes the diameeter of the specimen

10,2 Rust, surface seams. or surface irregularities shall not
be a caus for rejection provided the requirements of 10.3 are
met. and tile tnintiimnn dinmensions and nmechlanical properties
ofa hand wire-brushed test specimen meet the requirements of
this specilication.

10.3 Wire intended for welded wire reinforcement shall be
sufliciently free of" rust and drawing lubricant. so as not to
interfere with electric resistance welding.

11. Sampling

11.1 Test specimens for testing mechanical properties shall
be full wire setions and shall be obtained frotm the ends of the
wire product as drawntor rolled. or bolth drawn and rolled Ille
specimens shall be of sutlicient length to pierlorm testing
described in 8.1 and 8.2.

11.2 Any test specimen exhibiting obiious isolated tnperl
feclionts that are not representlaive of the product shall be
discarded and aiotiter slecicnen substituied.

12. Number f Trests
12.1 Oie tetision and ote beid test slallh be ade from eachi

9000kg 110 tonsl or less of each size of wire or fraction thereof'
it a lot. or a total of seven sattples, whichever is less. A lot
shall consist of all the coils of a single size offered for delivery
at the same time.

13. Inspection

13.1 Tlte inspector representing the purchaser shall have
free eitry. at all titmes while work on tile contract otf the
purehtaser is being performed, to all parts of the manufacturer's
facilities that concern die manufacture of the material ordered.
The manutfacturer shall afford die inspector all reasonable
tI'acilities ht salisfy him Ihat the material is beitg furnished in
accordance with this specification.

13.2 IExcept for yield strength. all tests and inspections shall
bet made at lhe imanufacturer's f'acilitics prior it) shipment.
unless ottherwise specified. Such tesIs shall be so conducted as
no1 to interfere unnecessarily with the operation of the toanu-
facturer's facilities.

13.3 Tlie purchaser shall have the option to require a yield
strengilith teastureienm to determine comnplianee with yield
strengIth requirement.-s in 8.1. and shall specify that the inca-
suretnents be performed by the manufacturer at the manufac-
turer's facilities. a recognized laboratory, or the purchaser's

NdL We. R- r, Ue0• 12,18.0a MDT
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representative at the manuf'acturer's facilities. Such measure-
ITtents shall be conducted witvhout unnecessarily interfering
with manufacturing operations.

13.4 For U.S. Governmenti Prot:crement Only--Excert as
otherwise specified in the contract. the contractor is responsible
for the performance of all inspection and test requirements
specified herein. Except as otherwise specified it the contract.
thie coltractor shall have tlie option to use his own or any other
suitable facilities for the performance ofthe itnspection and test
requirements specified herein. unless disapproved by the pur-
chaser at the time of purehase. Tle purchaser shall have tile
right to perfornm aty of tile inspections and tests at tile same
frequency as set forth in this specification where such inspec-
tions arce deemed necessary to ensure that materiaf conforms to
prescribed requirements.

14. Rejection

14.1 Material that shows detrimental imtperfections subse-
quent to its acceptance at tfe matuufacturer's facilities shall be
rejected. altd thc mantfacturer shall be notitied.

14.2 Failure of any of the test specimens to comply with the
requirvtctnts of this specification shall constitute grounds for
rejection of the lot represented by the specimen.

14.3 Any rciection based on tests made in accordance with
Ihis sliecification shall be reported to the manutfacturer within
two wb eks of the date of inspection or test. 'ltbe material shall
bc adiquately protected and correctly identilied such that tile
mantufacturer is able to make a proper investigation.

15. Rehearing

15.1 Rejected material shall be preserved for a period of not
less than two weeks from the date of inspection. during whlich
titme the tnanufacturer shall have the option to Itake clatim f'or
a rehearing and retestingt.

15.2 Tlte ttnatufacttrer shall have lte oplion to resubmit the
rejected lot for re-itspection or retesting by inspecting or
testing every coil for the property in which the specimen failed
atd sorting out non-cuuforrit•ig coils.

16. Certification

16.1 When specified in fhe purchase order or contract. the
p)urchascr shall be furnislhed with tie ttatnttfatturers written
certification that the material was matufactured. sampled.
tesied, and inspected in accordance with. and nleets the
reqttirements of. this specification. When specified in tile
purchase order or contract, a report of the test rcsuhlts shall be
futrnished. Thte certificatio, s;hall include the specification
number. year-date of issue and revision letter, if any.

16.2 A Material 'rest Report, Certificate of Inspecftion, or
similar document printed fromt or used itt electronic fortn from
ain electronic dama interchatge (EDD transmission shall be
regarded as htaving tite same validily as at counterpart printed in
the certifier's facility. The cottent of tile E)I transmitted
docutennt mutst meet the requirements of the intoked ASTM
standard(s) and colifort to any existing E1DI agreettent be-
iween the p)urchaser attd the mutsntfacturer. Notwithstanding tile
absence of a signatlure. the organization submitting the EDI
transmissiot is responsible for fite content of tfie report.

NeTr 
2
-1h1 industry definition as invoked here is: lDI is Ithe

conpnter-lo-cotnfpnttr exchange of iusiness inforntation in a standard

format such as ANSI ASC X 2.

17. Packaging and Marking
17.1 The size of the wire. ASTM designtation. and name or

mark of tlhe luattiifacttlrer shiall be marked on a tag securely
attached tts each coil of wire.

17.2 Unless otherwise specified. packaging. marking. and
loading for shipment shall be in accordance with Practices
A 7100.

17,3 When specified in the contract or order, atd for the
direct procurement by or direct tshipmnent to te U.S. govern-
ment, marking for shipment. in addition to requirements
specified in die contract or order, shall be in accordance with
MIL-STI)-129 for U.S. military agencies and in accordance
with Fed. Std. No. 123 or U.S. government civil agencies.

18. Keywords
18.1 concrete reinfbrcement: deformations (indentations):

steel wire

SUPPLEMENTARY REQUIREMENTS

SI. High-Strength Wire

SI I Scope-Thlis supplement delineates only those details
that are relative to high-strength wire and t0 the mechanical
requirements lhr wire having properties generally as described
in this specilication.

Nnr. St.t-lttuilding codes. tfr example. ACt 31t permtit the use of
reinforcement with a yield strength up to 550t Mt'a 10) 00n0 psiQ. For
compatibility with the codes' design provisions for high-str.ngth rein-
forcemnent. this supplenment prescribers requirements for the mechanical
propertlies of wire that exceed the. nininiun Vtalues Isr Vield strength and
tensile strength in tuble 3 and l'dble 4 of this sp.ecification

S1.2 Mechanical Property Requirenmernts:

Copsa'i4 An 5 50is

-~rnodn~ft,05n - ,~m alnnias O an

SI.2.1 Minimum yield strengtht shall be specified itt the
purchase order itt increments of 17.5 MI'a 125(X) psi I. When
tested the yield strcngth shall be determitted at an extension
tnder load of 0.35 %.

Norn St.2-11 ,te nfrni to the. limit en yield srenglh in hbuilding
oldes. the nrinimumn yield strengLh specitied in the purchase order should
not be greater than 5511 MPa 1SO 00)0 psi].

SI,2.2 Mininmm tensile strength shall be 711 MPa II0 000
psil greater than the minimum sFpecified yield strength.

Nora StI.3-A lypicat osrder entry line for nnininmn yield strength is.
-72 500 psi minimiumn yield strength" or -500 Mta minimnuan yield
strength."

NoW r, R-iie, inSann 12:18.10 UDT
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S1.3 Certificatior.-CcrliflcattaiotI for material produced to testing shall cotforn [to Section 12 of this specitication and
1lis supplemntl shall include it report of thie test results for Section 12 of Specification A 497/A 497M as applicable.
yield strength, tensile strength, and bend tests. Frequency of

SUMMARY OF CHANGES

Committee A0I has identified the location of selected changes to this standard since tie last issue
(A 496/A 496M-05) that may impact the use of hiis standard.

(1) Removed reference to MII.-STD-163.

ASTM tnternatnatl takes no position respecting the valdity ot any patent rtights asserted in confection with any item mentioned
in this standard. Users at fix's standard are expressly advised that determinalion at the validity ot any such patent rights. and the risk
oft ntingmeiant ot such rights. ae entirely their own rasponslibllty.

This standard is saltoat to revision at mny time by the rosponsibtl tochealmt commimtte and nust ne reviewed every five years and
ltnot revised. either reappstved or withdrawn. Your comments are Invited either tor revision of this standard o totr additional standards
and sheoud be addressed to ASTM International Headquarters. You, comnments wstl reeaive careful considotation at a mooing of the
rospansibhl technical committee. which you may attend. It you teel that your comments have not srceived a latr haaring you should
mo'e yout views known to the ASTM Committee on Standards. at the address shown below.

This standard is copyrighted by ASTM International. tO0 nsea Harbor Drive. PO Box C700. West Conshohocken. PA t9428-2959.
United States. Individual repints (single or multiple copies) of this standard may be obtained b• contacting AS1tM at the above
address or at 610t832.9585 (pahone), 610-02-.9555 (tax). or servlcerastnrsorg (e.mai);: oa through the ASTIM wel5ste
(fwwvwastm.org).

esegr-sN Wn.~u
5'~brl,,0555.COtAý

S
inrhssa. UySflamml
iSafeC.o,. sttr~rs 8 lien,
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1.3 IC- Global Stability

Westinghouse Position

In report section 3.3.1, Westinghouse addresses local buckling of the Shield Building, but
does not address global buckling.

NRC Understanding

ACI 334.1R-92 (reapproved 2002), "Concrete Shell Structures Practice and
Commentary," Chapter 5-stability, states "In common with other structures, shell should
be investigated for buckling... Poor correlation between the results of theory and
experiment exists when both principal membrane forces are compressive, as in the case
of: 1. Cylindrical shells under axial compressive load; 2. Cylindrical shells under
distributed load normal to the surface, which causes bending; and 3. Domes under inward
radial pressure. In extreme cases, the buckling load obtained experimentally has been
found to be as little as 10% of that predicated by the small deflection theory."

NRC Question

Given the uniqueness of the Shield Building design, with a significant concentrated load
at the top of the structure (i.e., PCS tank), how does Westinghouse address concerns with
global stability, such as that provided for under the ACI 334.l R-92, or justify why it is
not required?

1.3.1 Action 6

Westinghouse will provide buckling justification and the tolerances. a,c
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2.0 Item 2 (RC/SC Connection)

2.1 2A- RC/SC Connection, Load Path

Westinghouse Position

Westinghouse's proposed connection between the SC and RC as shown in Figure D. 1-5 p
D6 and Figure 4.1-2.p 4-6.

NRC Understanding

The proposed connection between the SC and RC transfers loads from the steel faceplates
to a horizontal steel plate, which is welded to the faceplates and supported by a gusset
plate. The horizontal steel plate supports the vertical rod by a nut on top of the plate.
The rod passes through the interface between the SC module and the RC module and is
threaded to a mechanical connector in the RC. Such a connection is unconventional.

The staff has identified the following concerns: (1) possibility for an alternative load path
for shear friction at the interface above the mechanical couplers when the steel faceplates
bear on the concrete; (2) possible ineffective bond between the tie rods and the concrete
that may reduce the shear friction of the same joint; (3) lack of qualification and
production criteria and programs for the mechanical splice; and (4) that the concrete
below the anchor plates may not be in close contact with these plates.

NRC Questions

(1) How does Westinghouse address the effects of a possible alternative load path for
shear friction at the joint above the mechanical couplers when the steel faceplates bear on
the concrete?

(2) How does Westinghouse address the effects of ineffective bond between the tie rods
and the concrete on the shear friction behavior of the interface above the mechanical
couplers?

(3) What are the qualification and production criteria and programs for the mechanical
splices?

(4) How does Westinghouse address the concern that the concrete below the anchor
plates may not be in close contact with these plates (lack of contact would affect the
transmission of compressive forces)?
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The following pages are the presentation slides for the RC/SC
Connection and for the RC/SC Connection Force and Moment Transfer

topics as presented to the NRC during the June9-11, 2010, meetings.
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2.1.1 Action 7

Westinghouse will clarify the design approach and the load path for the
RC/SC connection. Westinghouse will walk through individual components
and the load path and confirm its strengths. Westinghouse will also describe
any design changes to the RC/SC connection (i.e., possible replacement of

I ]a,c 
a,c
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a,c
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a,c
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WESTINGHOUSE NON-PROPRIETARY CLASS 3 77

2.1.2 Action 8

Westinghouse will provide justification that voids in the RC/SC region will
not affect load path in compression. a,c
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2.2 2B- RC/SC Connection, Bonding of Rods and Concrete
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The following pages are the presentation slides for the Shear Friction
Behavior topic as presented to the NRC during the June9-11, 2010,

meetings.
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2.2.1 Action 9

Westinghouse will verify the [ 1a'c shear friction was used and the basis
for acceptability when using [ ]a1c. Additionally, Westinghouse
will address the limiting failure mode and check to ensure this is in the [

ja. If changes are made from [ I I
Westinghouse will provide details of those changes. In addition,
Westinghouse will provide the technical justification [

a,, for a higher shear friction capacity factor to be used a,c
for purposes of beyond design basis.

Responses to NRC Action Items June 2010
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a,c
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a,c

The major mechanisms affecting the transfer of stresses across cracks in reinforced concrete are:

Responses to NRC Action Items June 2010
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a,c
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a,c
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a,c
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a,c
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2.2.2 Action 10

Westinghouse will clarify use of SCC and the specific locations where it will
be used for the Shield Building. a,c

Responses to NRC Action Items June 2010
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2.3 2C- Qualification of Mechanical Splices

2.3.1 Action 11

Westinghouse will consider use of ACI 318, Chapter 21 and will indicate the
specific type of concrete used for the Shield Building. If it is type 1,
Westinghouse will provide justification, qualification, and production a,c
criteria.

Responses to NRC Action Items June 2010
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3.0 Item 3 (Ring Girder)

3.1 Ring Girder

Westinghouse Position

Table 5.2.6 on page 5-25 of the Shield Building report indicates that the stress for the tie
bar from the confirmatory [ ]a,' analysis is about one-third of that from the
ANSYS analysis, and the stress for vertical and circumferential stresses from

]a, is about one-fifth of that from the [ ]a~c analysis.

NRC Understanding

Westinghouse used [ ]a, to confirm a level of conservatism in the design of the
ring girder. However, differences as large as those shown in the table indicate that such
reductions in stresses may not be achievable.

NRC Question

Explain the reasons for the differences between the results in the [ ]a,c and
[ ]a,' analyses and describe the implications on the design of the structure.

Responses to NRC Action Items June 2010
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Westinghouse approach to
address NRC concern a,c
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APIOOO

Table 5.2-6 Correction
a,c
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Post - Processing
APIOPO

ac
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Elastic ANSYS FIE Analyses
APIOOa

a,c

O Westinghouse7



WESTINGHOUSE NON-PROPRIETARY CLASS 3

Four Critical Response Locations
ac
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APIOOO0
Tension Ring Sectional Cuts

a,c
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Air Inlets Vertical Sectional Cuts
APIOOO

a,c
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ARPIOOO
Air Inlets Horizontal Sectional Cuts

a,c
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Conservative Tension Ring Stress
Calculations

APIOOO0

a,c

1
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APIOOO
Air Inlet Structure - Pipe Openings

a,c
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"PIeOO
Conservative Air Inlets Stress Calculations for Vertical Cuts'

a,c
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Conservative Air Inlets Stress Calculations for Horizontal Cuts
ac
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Conclusions
a,c
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The following pages are the" presentation slides for the I ]ac to
[ ]a~c Comparison topic as presented to the NRC during the

June 9-11, 2010, meetings.

Responses to NRC Action Items June 20 10
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3.1.1 Action 12

Westinghouse will provide a typical load case at SSE to show that the cross
sectional forces for both the [Standard (ANSYS) and confirmatory (LS-
DYNA)Ia'c analyses. a,c

Responses to NRC Action Items June 2010
Responses to NRC Action Items June 2010
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a,c
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a,c
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a,c
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a,c
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a,c
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a,c
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a,c
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a,c
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3.1.2 Action 13

Westinghouse will perform a calculation to address shear friction loads at the
air inlets connection and construction joint in the tension ring. a,c

Responses to NRC Action Items June 2010
Responses to NRC Action Items June 20 10
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a.c

Responses to NRC Action Items June 2010
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a,c
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3.1.3 Action 14

Westinghouse will show a calculation of the capacity of the shear ties to show
that they are adequate to address the transition from a [

]a,c wall. a,c

Responses to NRC Action Items June 2010
Responses to NRC Action Items June 2010
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a,c

Responses to NRC Action Items June 2010
Responses to NRC Action Items June 20 10



WESTINGHOUSE NON-PROPRIETARY CLASS 3 119
112WESTINGHOUSE NON-PROPRIETARY CLASS 3 iF,

4.0 Item 4 (Other)

4.1 Issue 1- Benchmarking and System Ductility

Westinghouse Position

(1) In Figure 8.7-7 (Page 8-28 of the Shield Building), the experimental load
displacement curve indicates that specimen OOPV-3.5 shows a brittle failure mode. The
specimen failed at a 1.5-inch deflection. This specimen was also benchmarked by four
different concrete models in the [ ]" computer code. The predicted results from
these four different concrete models in the [ ]a,, computer code indicate that the
specimen behaves in a ductile manner with no sign of failure at 3-inch deflection and
keep going strong. Also, as stated on page 10-49, "A hand-off procedure is used to
compare the analysis results from the [ ]a'c models to the detailed [

]a"C models for the critical regions of the Shield Building. These regions are
Wall Q, the west wall, air inlets, and Wall 5."

(2) Westinghouse stated that [ ]a,c would be benchmarked.

(3) Westinghouse uses displacements for the [ ]aC "handoff."

(4) Page 10-48 of the report states "The results, shown in Table 10.2-4, indicate that the
building has sufficient system ductility (> 3.5)."

NRC Understanding

(1) The staff is concerned that all the four concrete models in the [ ]a,c

computer code over predicted the ductility of the AP 1000 Shield Building SC wall by
a significant amount. Therefore, the adequacy of the results is questionable.

(2) The report does not describe how the [ ]ac code, used for
]a,c, was benchmarked to experimental results. Further, the report does

not provide any assessment of the mesh size sensitivity for the [ ]a,c

model.

(3) Staff is concerned that the handoff from [ ]a~c would underestimate
demands if the [ ]a,c model is too stiff.

(4) Table 10.2-4 only shows loads and stresses, and no deformations and ductility are
reported.

NRC Questions

(1) Given that all four concrete models in the [a, over predicted
the ductility of the AP1000 Shield Building SC wall by a significant amount (i.e.,

Responses to NRC Action Items June 2010
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does not predict failure), how does Westinghouse ensure the adequacy of the [
]a,c

(2) Given that the report does not describe how the[ ]a.C code, used for [
]aax was benchmarked to experimental results, and does not provide any

assessment of the mesh size sensitivity for the [ ]a,, model, how does
Westinghouse justify the adequacy of the [ ]ac

(3) In addition given that the handoff from [ ]a,, would underestimate
demands if the [ ]a,, is too stiff, how does Westinghouse verify
adequacy of the handoff procedure that was used?

(4) Given that Table 10.2-4 only shows loads and stresses, and that no deformations and

ductility are reported, how did Westinghouse use these results to make an evaluation
of system ductility? What is the basis for [ ]aC being designated as sufficient

system ductility?

Responses to NRC Action Items June 2010
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The following pages are the presentation slides for Benchmarking
and System Ductility topic as presented to the NRC during the

June 9-11, 2010, meetings.

Responses to NRC Action Items June 2010
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APIOOO

Failure CriteriaI ac
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NRC Staff Questions:
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Level 2 LS-DYNA Benchmarking
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In-plane Shear - SC Wall
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SC Wall LS-DYNA Model APIOPO0
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SC Wall LS-DYNA Model AP1IOOO
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Steel Plate Material Properties APIOOOM~

a,c

O)Westinghouse16



WESTINGHOUSE NON-PROPRIETARY CLASS 3

Concrete Material Properties "MPI ooO
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Shear Strain Calculations
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Contours of Von Mises Stresses in Plates A-PIOOG
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Principal Stress Vectors for Steel Plate - 51, S3 AP1IOOO
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Principal Strain Vectors for Steel Plate -After Yield AP1IOOG
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ac

O)Westinghouse26



WESTINGHOUSE NON-PROPRIETARY CLASS 3

APilOO
Concrete Properties

ac

O)Westinghouse27



WESTINGHOUSE NON-PROPRIETARY CLASS 3

Boundary Conditions A1booO
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University of Toronto Flanged Shear Wall Test Resultsm loo
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LEVEL 2 vs. LEVEL 3 In-Plane Shear Comparison of West Wall APIoPo
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LEVEL 2 vs. LEVEL 3 Tension Comparison of West Wall APIooo
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Wall-5 Level-3 Model Description APIOOO0
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Wall-5 Level-3 Model Description APIOPO
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Wall-5 Level-2 Model Description APIOOO
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Loading Conditions of Level-2 Model APIOOO0
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Air Inlet Level 3 Model Comparison AP1OOO
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Air Inlet Level-2 Model Description APIOOO
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Air Inlet Level-3 Model Description A-PIOOO
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4.1.1 Action 15 1 ]a,c

Westinghouse will present an analysis of test specimens, using material
]a,c, and indicate strain limits and the points where a [

Ia,c would occur.

Responses to NRC Action Items June 2010
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a,c
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4.1.2 Action 16 [ I a,c

Westinghouse will provide the benchmarking of the [
the staff.

]a,c model to
a,c

Responses to NRC Action Items June 2010
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4.1.3 Action Item 17 [ ]a,c

Provide the handoff procedure from the
a,c a,c

-Responses to NRC Action Items 
June 2010

__ Responses to NRC Action Items June 2010
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a.c
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a,c
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a,c
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Responses to NRC Action Items June 2010
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4.1.4 Action 18 (Out-of-Plane Shear Capacity for Tie Bars)

For tie bars, Westinghouse will determine whether [
a,c a,c

Responses to NRC Action Items June 2010
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Responses to NRC Action Items June 20 10



WESTINGHOUSE NON-PROPRIETARY CLASS 3 203
a.c

Responses to NRC Action Items June 2010



WESTINGHOUSE NON-PROPRIETARY CLASS 3 204

ac

4 4 4 I

4 4 4 I

I I I

4 .6 6 I

4 4 6 I

i i + S

_____ I _____ ____ ____ I _____

__III I_ _

4 4 4 4

4 4 4 4

* 4 + 4

Responses to NRC Action Items June 2010
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4.2 Issue 2 [
a,c

Westinghouse Position

Tie bars are spaced at 6 inches, 8 inches, and 17 inches as stated on page 4-1, and 7
inches on page 4-2, but only 6-inch and 17-inch spacings have been tested.

NRC Understanding

The staff does not know the strength (capacity) for tie bars spaced at 7 inches and 8
inches, because there is no test for them.

NRC Question

How does Westinghouse compute the out-of-plane shear strengths for the Shield Building
with tie bars spaced at 7 inches and 8 inches?

4.2.1 Action 19

Westinghouse will provide the calculation basis for the tie bar spacing other
than those that were explicitly tested [ Ia,c

Westinghouse will identify the regions where these nonstandard spacings
were used, and demonstrate the capacity versus the demand in these regions
and whether it is large. a,c

Responses to NRC Action Items June 2010
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a,c
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4.3 Issue 3 (Thermal Cracking Problem)

Westinghouse Position

The analysis results indicate that thermal cycling will cause vertical concrete cracking in
the SC wall (page 3-50).

NRC Understanding

Westinghouse did not address effects of cracking on Shield Building design capacity.

NRC Staff

Given that Westinghouse has predicted vertical concrete cracks due to thermal cycling,
what is the effect on the Shield Building design and capacity?

4.3.1 Action 20

Westinghouse will review the crack width assumption calculation used to a,c
evaluate the effect on design, including: cement content, coefficient of
thermal expansion, and concrete volumetric expansion.

Responses to NRC Action Items June 20 10
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4.3.2 Action 21

PCS Tank Design

1. What is the maximum height of the sloshing wave? How was it calculated? How
much freeboard is provided?

2. How is the hydrodynamic pressure that is used in designing the tank walls
calculated?

a. Describe how impulsive and convective loads are calculated and applied
in the Shield Building roof design

b. Provide floor response spectra at top and bottom of the PCS tank
c. Provide typical floor response spectra at PCS tank elevation extending

down to 0.1 Hz (to show that spectra at roof elevation at this frequency are
similar to the ground input motion).

3. What is the maximum deflection of the W36 x 393 beam? Provide mid-span
deflection relative to ends of beam.

Responses to NRC Action Items June 20 10
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a,c

Responses to NRC Action Items June 2010
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