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COMANCHE PEAK STEAM ELECTRIC STATION

OMISSION OF SHEAR TIE REINFORCING STEEL
APPROXIMATE ELEVATION 993 to 997

UNIT No. 2 - REACTOR CONTAINMENT BUILDING
CONCRETE PLACEMENT NO. 201-5805-032

GENERAL OVERVIEW

.

On August 27,1979 fo..owing completion of the suLject concrete placement,
a construction reinforcing steel toreman observed that additional shear
tie reinforcing steel specified by the design documents above the
construction joint at Elevation 997'-6" were not in place. Further
investigation by the foreman determined that the three rows of
additional shear tie reinforcement specified for inclusion in the
completed placement between Elevation 993'-1%" and 996'-9%" had
inadvertently been omitted. The foreman immediately reported the matter
to the Quality Control Inspector of record. The Inspector documented
the matter on Nonconformance Report C-1653 and this report was sub-
mitted to responsible personnel for resolution and disposition. A
Supervisory hold in accordance with established procedures was placed

on further concrete placements pending Engineering review of the matter.

Project Management and Site Engineering personnel in consultaticn with
Gibbs and Hill structural designers and maragement personnel in New

York decided, following preliminary analysis of the discrepancy, that
additional shear tie reinforcement in excess of the original specified
requirements should be placed above the construction joint at Elevation
997'-6". This decision is documented on CPSES Design Change Authorization
{DCA) No. 5536. A remote economic risk consisting of possible drilling
and grouting of shear reinforcement into placement No. 201-5805-032

(in the unlikely event of an overstress condition at this level following
completion of detailed engineering calculations) was pointed out by

Gibbs & Hill to Project Management. This risk, considering the conservative
nature of the original design, was determined to be acceptable to Project
Management. DCA No. 5536 was released on August 30,1979 in accordance
with established procedures thus removing the supervisory holds previously
established. The next concrete lift (Placement No. 207-5805-033) was
completed on August 31,1979.
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On September 4, 1979, the NRC Regional Resident Inspector (RRI) was
informed of the details surrounding the matter by the TUGCO Zonstruction
QA Supervisor, following telephonic conversations that date with the
TUGCO, Manager, Quality Assurance. Subsequent di icussions between
TUGCO/TUSI Executive management and NRC Regi»n IV, Arlington, Texas
resulted in the agreement to postpone further concrete placements on
RCB No. 2 pending completion of the detailed Engineering calculations
directed by Project Management on August 28, 1979 and September 5, 1979.

DETAILED ENGINEERING ANALYSIS (Safety Implications)

A detailed analysis of the shear tie reinforcement omission has been
completed by Gibbs & Hill and is documented in t'eir Letter No. GTN-39821
dated September 12, 1979, included as Attachment A to this report.

This analysis clearly indicates that the shear tie reinforcement omission
results in a minor modification to the originally specified design
requirements and, as such, does not constitute a "change" in the original
design, i.e., form, fit and/or function have not been compromised. The
structure is acceptable as constructed and no corrective action is re-
quired.

The engineering analysis is currently being expanded to include (for
the record) additional calculations to further document the range of
stress levels in the reinforcing steel and concrete at the elevations
affected by the identified discrepancy. This expansicn of the analysis
will be submitted under separate cover by September 26, 1979, but will
not alter the conclusions reached to date, as summarized above. The
Final Safety Analysis Report will be modified to reflect the current
design and analysis approach.

CORRECTIVE ACTION (For Apparent QA Program Breakdown)

The apparent breakdown in the QA/QC Program which allowed the om'ssion
of the reinforcing steel to occur has been analyzed independent!

by Construction and Quality Assurance Management. This review indicates
that the shear tie omission was the direct result of human error on the
part of both the craft and Quality Contrcl personnel, i.e., Program and
Procedural requirements were adequate but were not fully implemented.
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Consequently, corrective action to minimize recurrence of this type
QA/QC breakdown has or wil’ :onsist of the following actions.

1.

Construction management has formally directed through issuance
of Construction Instruct on 35-1195-CEI-24 on September 13,1979,
a checkoff program to ver.fy installation of reinforcing steel
on RCB l.o. 2 in accordance with specified requirements. This
program includes documented verification by craft supervision
as wcll as an independent check by at least one individual to
further verify the adequacy of the installation. This program
will be in addition to the established independent inspections
by Quality Control (QC) personnel.

The QC Inspector involved has been counselled by immediate supervision
as well as the CPSFS Quality Control Supervisor, resulting in a
clarification of duties and responsibilities. Considering the
experience and dedication of the inspector, this action together

with normal daily supervision will result in adequate preventive
action for future inspection errors in the structural discipline.

PREVENTIVE ACTIONS (Ceneric Issues-Inspection Efforts)

The results of our analysis of the shear tie reinforcing steel omission
discrepancy coupled with previously initiated QA Management Review of
QA/0C efforts at CPSES, and considering recent inspection efforts on the
part of the NRC-RRI, the following actions have been or will be
implemented.

1.

The Construction QA/QC organizationai structure has been under

QA Management review for some time which has resulted in reassign-
ment of key personnel. The details of these personnel changes
have been discussed with the RRI and will be formally included

in the next revision of Procedure CP-QP-3.0, "CPSES Site Quality
Assurance/Quality Control Orgenization."

The organizational changes include the assignment of experienced

and knowledgable supervisory personnel in lead positions. In addition,
a Quality Engineering (QE) Organization was established in May,1979
and staifing was essentially completed in August. The QE group
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has been assigned the authority for detailed inspection planning
as well as to assure positive quality assurance indoctrination
and technical training of inspection personnel.

3. Beginning the week of September 17, 1979, the QE Croup will be aided
by knowledgeable and experienced Senior QA/QC personnel with the
objective of accelerating completion of the QC/QE Charter. It
is anticipated that these efforts will include:

a. Interviews with QC personnel for the purpose of analyzing
backzround and experience and to establish additional
training sessions that may be required.

b. Implementation of documented training prcgrams based on
the results of the personnel interviews.

¢, Reassignment of personnel, as required.

4., Upon completion of these efforts, the TUGCO Manager, Quality
Assurance, will conduct a comprehensive audit of the implementation
of the Construction QA/QC Program, with identified corrective actions
to be implemented as required. It is anticipated that this audit
will be completed by November 15, 1979.

PREVENTIVE ACTIONS (Generic Issues-Construction Craft)

Construction supervision, Engineering personnel and the Quality Engineering
group are in the process of reviewing established Quality Assurance

systems and procedures to verify that they adequately address CPSES

Quality Assurance Program requirements. The principal objective of this
review effort is to assure that specified design and construction require-
ments are presented in a straightforward manner thus minimizing the
possibility of craft errors. Additionally, maximum use i: currently

being made of an established Construction Operation Traveler System which
sequentially outlines construciion and inspection efforts thereby re-
flecting specified design, construction and inspection requirements in a
highly visible manner. Site QA and QE Staff personnel initiated a detailed
surveillance of the Traveler System in early September and this effort will
be ongoing as required to maintain the system's objectives.
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COMANCHE PEAK STEAM ELECTRIC STATION
OMMISSION OF SHEAR TIE REINFORCING STEEL
APPROXIMATE ELEVATION 993 T0 997
UNITE NO. 2 - REACTOR CONTAINMENT BUILDING
CONCRETE PLACEMENT NO. 201-5805-032

ATTACHMENT A
DETAILED ENGINEERING ANALYSIS
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CGibhs & Hill, Inc.

ENGINEERS DESIGNERS CONSTRUCTOPRPS

GTN- 39821

Texas Utilities Generating Company

Post Office Box 1002
Glen Rose, Taxas 76043

Attention: Mr. J. B. George
Project General Manager

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY

COMANCHE PEAK STEAM ELECTRIC STATION F'B'?"' S
1931-83 - 2200 MW INSTALLATION Bl
G&H PROJECT NO. 2323 JCI

ENGINEERING EVALUATION OF AS-BUILT

RE  CIVED 3} on coivns

i$2) 760- 4450
SEP 131979
TUSI —
PSE B&R

UNIT 2 CONTAINMENT | REC J_él.’ﬂ.:_-
ELEVATIONS 993'-1 1/2" AND 996'-5 1/2"
REF 1: TWX-11,384, DATED 8/28/79
REF 2: DCA 5536, REV. 1, DATED 9/10/79
REF 3: GTT-4188, DATED 9/6/79

CPSES Engineering (New York) was requested to review the Unit 2

containment exterior wall reinforcement as-built condition as
described in references 1 and 2. Reference 3 recommended that
subsequent concrete 1ifts could be placed with the understanding
that further analysis was necessary to determine if additional
remedial action would be necessary. This letter presents a
summary of this engineering evaluation.

Details of this study are contained in Gibbs & Hill calculation
book SRB-122C between pages 3/2 and 3/15.

A summary of these cal-

culations are attached as well as two sketches showing containment
wall shear ties per the construction drawings and the as-built

condition.
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GTN-39821 -2~ September 12, 1979

Texas Utilities Generating Company

The Problem

Some of the shear reinforcement indicated on the construction
drawings for the Unit 2 containment wall between elevations
993'-1 1/2" and 996'-9 1,2" below the dome spring line, were
inadvertently omitted. When this omission was discovered,

after the concrete had been poured, the field provided additional
shear reinforcement in addition to that called for on the con-
struction drawings between the construction joint at elevation
997'-6" and the dome spring line above, reference 2.

Original Pesign

Below the spring line, radial shear forces occur in the contain-
ment wall as a result of the design loadings, due to the discon-
tinuity between the wall and the dome.

In the analysis, three different mathematical models were con-
servatively considered to evaluate possible response patterns of
the concrete containment, see FSAR Subsection 3.8.1.4.1., sub-
paragraph 2. In Model No. 1, the properties of the concrete

and reinforcement were considered in the s :iffness calculations
in both vertical and horizontal directions.

In MOdel No. 2, the properties of the concrete in the horizontal
direction were discounted in the stiffness calculation and only
the stiffness of the resteel in this direction was used.

In Model No. 3, the stiffness of the concrete was ignored in the
stiffness calculations and the stiffness of the reinforcing steel
only was used in both horizental and vertical directions.

In the original design, reinforcement was provided in the area
in question to cons.rvatively resist maximum envelope shear
forces, for the most critical loading combinations using the
model, which gave the maximum forces. It should be noted that
nc attempt was made to reduce the reinforcement by investigating
the applicability of the model to the critical loading condition.

Present Approach to Evaluate the As-Built Condition

The critical shear forces for which the reinforcement was origi-
nally designed were established as envelcping those resulting
from the LOCA accident pressure loading associated with Model
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Texas Utilities Generating Company

No. 1, Model No. 2 and Model No. 3. It has been determined through
analysis that of the three models, Model No. 3 response is the most
appropriate model to be used due to the effects of the high vertical
and circumferential tensile membrane forces in the wall resulting
from the critical LOCA loading combination.

Therefore, the shear forces determined using Model No. 3 were used
to verify the as-built shear reinforcement and the as-built con-
dition was found to be more than adequate. It should be noted
that with Model No. 3 computed loads all the shear load in the
subject area is assumed to be resisted by the shear tie rein-
forcing only and no reliance is placed on the shear capacity of
the concrete. If, in fact, Model No. 1 or Model No. 2 were
applied, then there would be shear capability in the concrete
which was ignored in Model No. 3. In this event, the concrete
would resist some of the shear load. The total shear load would
be resisted by the concrete together with the as-built reinforcing
steel shear ties. Accordingly, the Engineer concludes that the
as-constructed condition is acceptable. The remedial action as
described in DCA-5536, Rev. 1 is adequate to assure the integrity
of the Unit 2 containment in the design bases condition.

Very truly yours,
GIBBS & HILL, Inc.
T;)c‘ %(‘S S
.&‘ \

Harvey R. Rock
Jh Manager of Projects

HRR-ELB-IG:1lc
1 Letter + Attachments

CC: ARMS (B&R Site) OL + 1A
xt  ~>=J. T. Merritt (TUSI Site) 1L + 1A
P “" H. C. Schmidt (TUSI Dallas) 2L + 2A
J. C. Kuykendall (TUGCo Site) 1L 1A
R. E. Holloway (G&H Dallas) 2L 2A
R. E. Heim (G&H Site) 1L 1A
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Assumptlions: , . .GEE. . BE.L Qu ...... T T I InnInmm mmmm I Ty O YT"TYDNYD"Y"YS™YY

_MAXM. RADIAL SHEAR WITHODT ACC. PRESS. & TEMP. @ RESULTS

Loaping ComB. CLZIZ: L= D+T5‘+ (Ec-Ev) KEFEH] FS.AR _
TABLE 2A CL73I: U =D4 Tw+ (E p E ) S€¢.3.4.1.3.22.b2
R MODEL- L T R
e DIAN |PoINT QY Nq,w" M;’q‘,“ T M 9" L%ﬁ%;_nq
& |92 -0531+1-8-| 327/|-5.77] 3s557|CL 731~
27| 941-0-68]+16c7] 3047 | -5-47] 35 |cL 73~
87| 950-083) 1154 2767|-5.2"| 34¢ |c. 731°
5 |96-0.95] 15| 241°]|-4.5]| 329-[C 731 |

b— -

TABLE 2B

MODEL -2 _ |
MErio[FonT | Q@ No | Mo Ne | Me %%724%“6

& 7 %’ -C'GJﬁ(-S/ 217°| -4.0° ¢2-|CL73l"
8’| 94 -0m] 17| 192" | -39 c2 |cL73-
8 {951 -0-78] 15| 1637 | -3.6] €2 |cL 73
8 | 9€]-0g3] 1r4"| 32| -3.0] 61 |C3 |

TAEBLE 2C

MODEL - 3 i
iHEElDIMTPOINTT Q r Ncp M Ng | Mo tgg%‘f“
8 92{ 017] 75| -517| 4.0 -517|cL 1z’
8’ 027 -e sJ -43 ! 4.6°| -5 7 |cLn3” |

8' | =31 | St -s1 cL 71z |
054 -1z, 55| -5 [cLz” |
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Do‘n -.SE'P-II- .,27-?.. >0 g::é’_!?gﬂgrﬁ{z{,m% 3/8 Filing CO‘OS.P(&:IZZ.C-

e sy Rl ENGINEERS, DESIGNERS, CONSTAUCTORS

Sheet No. .& voMocsnnne
Niw Yoax

envarappra. 8y 7. . ?/'/77 G&MIbNe.2,323-00]
Subject . :TUSI :. . CONT‘

S T T S S m e S el g e S e e MMt g IO g BRSSO 5 Ry sty o M S e et SO

O INOr Flolel o Je o roos oo osssssssssstsostsssstsssdsnstossssssssstssstssssisssssssssssssssssssnsssnssssannens

Assumptlions: . . .SE.E. .e :&E‘LQ‘.‘} .................................................................

RESULTS

) ®ADIAL SHEAR @ (FACIOPED LOADING : ULTIMATE STEENGTH )

(K) Point 264 (EL. 1ooot 69

=-2.61 Klins | MoveL 3 cLal0 P
N = 259Kl See TaBle IC on Fage 3/

M¢ = -275 K*'O/'..n/
Na = 568 Kin 7 " . Comp. Beok# SKB- 116 Pi
© 8 %+ 01 k/in LOADING PL2, MOD. 3

Me = -51 kinfin’ MERI. £, PoNT 73
o 7~ .
— 2 Q= -261-01 = (271 K/in

Q = £ 0:028 Kfin) Ror. Rar. Leap

CHECK WHETHER ENTIRE SECTION IN TENSION ¢ Mcp,-*\u"
Az
N$ =359 and Mo = (275 7 Tl
&« Tension ach'nj oen Inside {;tce F
. , e )
O/4 Min® depth fffSec{\on = ‘ﬁ?sf/bﬂ* %L(‘-i"‘a o -
. - -4 = 591 - s
UZQJC'Y Field Transmikal # CPPA 2793dated 9-10-73) |l 46%d) |¢
- s2u, |

SO Eff dpth = d=526= 46’

o b4 s 46'-22:3- = 44-2G = 20 in
e Mus = Wy~ Ng (@-v4)= 275 - 359X 20 = () 45;3,
Since Mps  beComes mga{'uw, entive szohbnui/s:n.
in tension in vert. divection.”
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oo sEPT. 97D Cibbe B HillIng, 5 /s riting cote SEB 7 122C. .

. Ceole .’a - -‘PKE ----- TN—.*:&‘;‘;::;GN[“s CQA‘:;.;;‘UC:'O" Sheei No, 9 of

New Yoan veeOlosscnes
ChN' &/Apprd. g,..?-..,/’//7’ G & M 3ob No. 252 3'00'
Subject I.'-.).SL F .C.O.N.T. %e .NALL. Pl U NI.T..Z ............. LL*""!’“"'_ PN . ce000sesessbsssnnssss

AR SURSRO |
ST Chochors Comments Accoplod By sevssssssestssrsssssssssrssscsssrssansorsens Saley, R~ oled: YES NO D

NS s 22D 6 52 EP PSS EBSESPNGENEFESESERFOR LSO GBS OBEPENISBEAIDIPEIERE 2062830000200 6 30T S04
r v._c.aw N
Pl ;SA)!

OBt Mot o Jos006000000e0se800s8etsnssssttscssnetssssssssssssspnsssssnsscsssnnse s esesssssessssannas

Assumplions: .« .SEE . B.EJ.O.'.‘! ..................................................................

RESULTS

Similar[y, Neg = 56/-8 Me = -5I g
Tenswon LS Lurse wmparec' % moment. -

‘90 Enum Sbc,ﬂon i 'st{or) in horz. AL.Y‘Q '.'.{';:n.

COh,CY‘LLe, 4\»05 CY‘G..CKe,d in  both directions.
e» Model 3 applies. -

CHECK ALLOWABLE CONCRETE SHEAR STRESS®

Allow. Conc. shear strwss = Ve

ASME-ACI : 359
¥ = 2] ('-‘ oozﬁM) Sec. €.C.34[1-4-1.C
7
. ) (=) 35200
000 wC: 2 4600 E“‘ 0 002 52x1”
4

o‘: Ve =2xé3.2(|-|.35) Result » ﬂ%a'{,ﬁ'\/g
o’o \9( = O ‘

Similarly, in b othur divection, No = 56-8 7

=] o

vo \9(_ = 0

2 Concrde has crackkd n both divedions .
oo Modil 3 aﬂ:u(s. &
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e DERT: 1272 Gibhe B HillIng, 3o rwenSEBIZG
e 8 YR ﬁ’;{:ﬁ;g,'l;;‘g'fei.[:;?&siiib'éious shoot o, 1O .012..3 .....
Cole Byosss JofNFivssnes Naw VOou B .3. ¥ :.Q. |
Chi'd/Apprd. By 2, ?////77 2 0
Subject TU.S I: ¢ CON T‘ . wq’ L .: . !)”j T . 2 ............. m"*: ......................
i Chechers Commonts Ac .o'!o‘ B 0000000000 s0sssssenonssssenssssssrsneetianiad Salety Reloted: YES M"o D >
G BRGE. B
A-nnpb‘;;\;z.. .....é..E...é...‘....L.E.L Q’ ....... sehebtssbbeRssb s BERSbERERRCRTERA LS LEREARRAERORATERA TENCH
Q 2 - * = RESULTS
7l X jcoo
" Shear Strus - Vo= = == 69-3|
i T 0-85 bd “0.85x1» 4G PSL
! e
As pix Field »c/opa # 553C; Y
#6 [ Sheay bars F‘rov'»cfw\ @ N'ved.
e s, F 2
© A\p é Wux SX"\I: ‘;9'3'x “x” - O’,A ‘67—
= Reqd. J{) 0000 -
4 i)
. = - n
Area fovded 2 1-#06 ka* (Arw o?»f '

ALTERNATE CALCULATION (.SEB SKETCH ON PAGE :;/2) .
" o
Ao = C9-31x1xl _ 0.-00I12 :nq/" inch 10
e Goooo: both divec.

/ /
0:-44 _ . 0025

ABP*W""LA R TINTP

o. Ko

1506 055
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Da!ol..:..:\.5.5.?.1'.'....:’.9:.‘25....-..........-...-. Sfti:{);%?’g:_’j;!,, !f?t)& SA, Book No. \5RB"/24C...

Cole. s........'.E y 5 ........................... TNGINCERS, DESIGNERS, CONSTAUCTOAS e | e
Chh'd/Apprd. 31617/./.?7.. New Yons G&HJob No2‘323’oo‘
Rl N LoNE BB S BT R i ——
Checkers CoOmmenis ACCep!nd Byosersesssssssssssssssssssassstssssasssssssssssstsssssssssssssssssisssssstssssssses isassssssssrsnssans Nuclear Sclely Related: YES @/ NO [J

Moteriels.un FE ....................................... / ............................................... B TR R O e TR O L RS AT U
Rel, c.sn.;s...:: ............ PQE ..... 3 , ............................................................................................................................................
Rel, FSAR. ivvee T .-.. ....................................................................................... S EEE8SE 08080000 000008000000000800aNes0tnsnNtertIteNteRtttstesietetentetatteItseretsttsess
OIRer FLEs wuliornros consesessnsensssssnssssass sosssssssssnsssanessssssassansssstesessesstesssassssssssessnssrsstesnstossestesesesstsoesssssnsstsmitstssinintrstiosistrisenssessisiississsnsitissrsesssses
AT VR T T R S T S SR A e R

RESULTS

® Pont o5 (EL 99711%9:

, EL.997!8"|
] EL.99701%"
R= -2:05, | Mosey 3 (PoINT 25)2
Ng= 363 |CL 4al0 7
# b EL. 925-10%
M¢ = —|8] |™BLE {C
N | ow
Mg - -51° EL.994 007"

Q = %+ 0. K/l'n,/ Ror. Fuar. Loap
Comp Ovtpor BooK SEB - G P
LoADING FPL2, MoD.3 4, MERI. L, PoInT 71

v 4 7
be S Q= -2.05-0.] = -2.15 Kfm
> 7
Oh Min® dopth f Section = 4-4” = 52"
(obtained by infecpolation bet, approx. EL 992" and 938/
Jrom Field Tronsmiltal # CPPA 2793 dated 5.10-73) -

Total Kadwal ghear at EL. 3??—'8” Ei{.aé::ndbb';sm;tgtm

] = 215 4 (2'7"2"5))‘ é-5 = 2.24 K/fﬂ
40-5 -

Total Radial Shear at EL'995L'°Z'(:ﬁ$dpi?n}??ﬁ'§$"

l:Noh: S R ot ¢>o'vn£ 94 = —l-Sé K/m Csec Paje 3/!4 ):J
* 4 ‘ p . / .
Q= I[|-58+ (2:15- "5__82"'25'5 = 1+95 K/ln
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o SERLNDTD e 3/'Z Book N2 0. = L2 Correem

PKB EioDa LI S /2

Colee Byoornnnnntnd D Bliiiiiisiiisiiniiiine ENGINEERS, DESIGNERS, CONSTAUCTORS Sheet Now oo W7 [6n . iniieinisnnnes
ChdApprd. o2, j/”/?} ...... . New Yoax G & HIoh N 2223200
SR 5 L= A Oe] Ny S o L S-S B > S ——————
Chechers Comments Accep!®d Byawmmseinssssasen L Ve N USSR W, Nucleor Solety Related: YES E( no |

..................................................................................................................................................................................................

.............................................................................................................................................................................................

RESULTS

CHECK WHETHER ENTIRE AREA IN TENSION ¢
Ng = 36:3] Mo =- 18I 7 & Tension on Inside fucr
d=52¢ = 46" 52"
Since Tenscen ts Lar’gz Com]oand E oment,
Enloe Section in dwnsion m Virt. direcdion

o -
Sm;larlg Ne= 5G6-¢ , Mg = .
) En{irc Siclion 1n {ms\'vﬂ -!h ’107(2. C’W

o Concrite has cracked in both divections
5 Model 3 le?f?uts./

CHECK ALLOWABLE CONCRETE SHEAR STRESSES?

~

N = 363 ’ s
?efér caloulations doe on page 3/9, 2 Y=o

7

e
-

Ne = 5¢-¢ .. VYo =0
ot Cowcn{c has tratked Lo% c\((’.

o

oo Mol 3 ajpplu'es./

, ”
Rad Shcar Q at EL, 997'8"(Sw Page FM) = 2.24 k/in
/

7
e shriss = 2050 sape
/
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L E—— SEPT- ....... 1279.... c..thC P ‘- .,',,r,' I.“"). 3%3 ook No. 02 K 83.2.172.C....
Coles Byessssssssss .P KB ..................... - pw,.,uu gwc.,u, con ”wcm” Sheet No. 3/(3
Cha'd/Apprd. B'CZ ..... }/'//.7)5 ....... - New Yoax G & H Job No ?32300'
T TR TR T TITR M LT e U N o R
"Checkers Comments Accep!ad Brosssssssisssssessansissaiansionsss " o Nuclear Selety Reloted: YES YB/NO _j_ 2
};;;u;;“"m"jlmglnm"mnm"m"m“m”mL;";";J;"Z";:;"m"m"m“m;j ..........................................................................
e AR T R O R S
OIROr FROTs ool eesessrsscsesesasssssssseessnssssssssssssssssssssssssssssssssessesssesnssssnsnsssss «ssseestassstessrssssssenssrssssssssssstssssssesttorsssisstassnsastestsstossostassinastossetisstssnsossssones
e bt R TBRLEEE o o cisssiicmosicnse—————————
. RESULTS

Ql‘-ﬁr SKkelch on ?ajz 'K/l' S= l/l” and h=1 34'

v ¥ Fet
| s A@?qd _ 8729 xii% 1. 28 - 0 134 in*
~- qd. Coooo” P

Avea P"’WtJCJ = [- #G bar @44:07 ©.K
 ALTERNATE CALCULATION (see SKETCH ON PAGE 3/5)3

A‘pnqd' pu 5729x1xl = -4 00095 m '"Ch in both div.

cvooo
F 4

3 /
AW;novLJu! 2 - 084" . o.003
“NX 1275

‘QQALGL S‘way Q at EL. 995 |0/'é”(50ﬂub3/) = |-85 K/m

x 1V, = l95xlooo = e
X i 0- 85 lx46 # 87 P$L 7,
?tfr ‘SK&(}, on Pag; yl = 22 " and ;1 2| 75
_ 42. 87x22x2l 75_ 0,4 %
A\’E“‘d' 3 Goooo - B
Arca providd ¢ I-#Cbm@%.‘rﬂ C-K-
ALTERNATE CAL CULATION & (sgs SKETCH OW TAGE 3@

e
®0

E v
A\Pt‘qa - 42 87)",“ = 0.0008 ‘Inq/lnch n bo'”; d(.f.

Gocomo~
/

Ao, = S & b 1 09
} tronckd = 77w 2175/ ° 0°
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) - wor weSRBr J22 G
) 4 AL & — . Citstse £ 121, fos, 14 poor Eé/l
'C.lc.. By.....:...f}.‘.é .................... . (NG ‘u;‘s DfS G‘\LPS CONSYR\)uTQH' Sheet No.., ’4
i Byl irs 2/’7.7.. Mew Yoan G &M Job N°732~3‘°°I
Subjectiiie. I .psrl ...... .CO.. NT;.‘\)AL ............ UNI..T..Z ....................................................................................................
“ Chechers Comments Accopiod By iiiiseacsiissssssnssnnssssstsssssssstersssssssiisiieiniiiiesiteinistierstetiiiisstiiiiissitsstoss Nuclear Salely Related: YES B/ NO ':,

Beretoeghrestessst st stee testenst stitatnstssestisrnetiatessestistsestitisstsststestssenatotassancts 0000008000080 000sstestaetetatestettsietttestttinittieetentesesstetettissetitiesettresasette
. . - aetrane
. .

............................................

RESULTS

(©) Point 94 (eL. 9939 %

< Ro1- Rar. Leap

Q= ""57)«10&.3 Q= 20-08Kfin Mon.3, Merr. , Bines
Né= 367/ CL4l0 ~ BeoK # SRB-1|G P
Mé = —|o_9 TABLE {c LoAoing PL2

ON -
NQ’S'ZGB\QE%/C "ZQ-" "‘|5 ©.08 = “56'</n

Mg -5 O/a depth 6l Secdion L. 4.9 =52
(Ze ey

’ - chidobtion
Total Radial Shiar at EL 3-’4 6% ’(Eitaﬁ ;jsbgs ;ésf)o
(215 - 158) x 35

= [-58 + = |63 K/m
Q I& 40-5 /

Note: Since Ng¢ and Neg art appox. Same @
Jor point 95, thackn Y S«Mow(ng conclusions
Can bt drawn @
Concrde  has  crackid in both d\i.

.. Modl 3 apflws.

4
Stuar sbress < B, = 63 x 1000 41-69 psi

(d=53-¢+46") TS Sk

'Rtjvr Skt ch on Pagc ;’3/2
5= 22' b= 22"
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Wl o A Citstse £ 111 Ino, 3/is S

C iee By---.........-...?}..,-6 ................... . ‘N::(‘—ﬂ;l;{?;hl;s—ébh;fluﬂol.
Cha'a/Apprd. 8162'7/,'2? ........ New Vonu G & 1 Iob No. SN2 B2 00...
sbiestcm b AIS.L.2... CONTNALL 8 N LT 2o
Chochers Comments AcCepiod By ccuessssesssssssssssssssssssssssssssstsssstsnsiststsssstissssrstssnisstssssssstossssssrsssssssstsstons Nuclear Solety Reloted: YES g NO | _J Ty
T SRR BT SN V. 7(..f....;..;.’.'.'.'..'..:..'ﬁ....f.f..f..’..:.‘.'{i.;l......f.l.;.......'.{ ................................................................
HBel, Codes. . ve 5...Q.E'........‘EA..Q..g.......\B.{J. ........................................................................................................................................
Rele FSAR.Loostosasesssssssnsssscssessssrsasssssssrsassossersssssssrsassssssososssstoisissstesasnssssasansnsstos eeeeanate e s anaa s s ET AR RSN SERE LR IR e Lt a SR v e
BANs TR wilvorsseieianpbiseivesaiaess i sabaar R eSS SIS IR TOS SOUERIRR DS SRS S oA OSARPATSO SO aAPARIARSI AREASESSASHEISLASISKEFERR IS IERAREEEEIEEASIEET RS SECRSSE
AssumptionSaiiessass S..EE ......... E.&.L..O.H ...........................................................................................................................................
/ RESULTS
- A _ 4l~69><22x22 8 c 9
°0 v - = 0.33Cmn
Regd Gooodv
P / i
Arra fﬂovfded: - # 6 bat ( Aven =044 no)
, o-K.

ALTERNATE  CALcuLATIoNs (SEE SKerch oN Page 32)
>

A [+ 62 I v
VY5 - 41- XX _ . Xy .
. ld' 1 Goooo, 0-00063 m finch i b?fh

|3 g

7 o
0
A"meha = ,————-—22:;2, = 0-0002

CHECK TPOINT 94 FOR MERIDIAN 8 FUUR UR,GENA[

Q= |49 ’—uop,_; Swince M¢ (s OS‘L‘{(«A, 't!,oabon
”43: 22.4° |CL430 acts on outside face of concrde.
M¢; o’ Tagesc = Rebars on dutside j‘a(et v
N , ON . 4 ;- 3.____.————4/———-
©= 53  |Pge3f 2*!813(43.@12”=0'333m2/h5' F&‘_ g
Mo 124 | # 18veek.@1's 0.3¢4 mlfin %‘ﬂ% kgﬁ %E
o Ca fv'dvafs ~om outs.d JC“ . 3/ 4,\’___:‘
l/’xc_3:3(4+65)+0364x|3= 175 + 4‘;3 0] Loy
2x Yy x0:33340.36 4 0(97 - 24 SZ,
2 QdEL 04t %’(Su Pgt%)- IBKIM ] ‘/9.3 .
<« Eff depth =d= S2. 9.3 = 42-7 'n,
-

o Shuar S “ s 9 2 1-63% 1000 % ke -~
os U P Yu = e hd 7 GBS IXAE T 44-90 pst

: AUP’AA- = ‘_‘_{'z%?_l%' = OoOOf‘)/'IS l'nq'/in. i both dir.
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Dote.gesney Sepf’..(|979 ........... : .o (.Ib p.,,. P ':,{{” 'na 3/“ Book No. 525—:'22G
Ce'c. By....-..n..?.....& ..................... Ceerne u“”’:(ﬁ‘; D‘S C"lls CO;STRUC"O” Sheet No...g./l.gu.-...... serasns
Chk'd/Apprd, sycz?/ /2} Naw Yons G & HJob uo2.323‘°°'
U 10 8 A ol th L 1: A N T DL A mmmmm—
Chechers Commen 18 Acceptod By sisrssscsssrsssssssssssssssssssrosses wes Nuclear Salety Related: YES M NO -':] g
IO LOTIO] B eertnnefiessssssstnsssssessantseasessssssssssssssnsssssssrsssssssssssstsssssnssietessasssstetssssettssssorsaasstterotsssvssstestooresorsntstiososttestisiossssnntorssssssossertessstsssnsnssssvonencse
Fel. Codesini Do ‘5 ..E.p ......... }ZAQ.E..»}/L ........................................................................................................................................
Assum FLIT-L T TORRPRIS, A EE\ ....... &.EL.Q.N ..................................................................................................................................................
RESULTS
NOTE *

If Concrete dots  not cvack, Model 1
Shear foers are T be used. As the Concreh
4\05 rnot qucl(%‘, ConCrd'L has the :FJL

shwar Capacdy o 24 = 126 psi /

Max® Radial shiar n Model 1 at fow{ 56
(Sw Tabl 1A on Page 3/5) = 3.45k/in

Effw& Vi Clti:'”‘) = c‘ = 42 in
Su ?05" -}/b)

co Con Cn{,t Shear Sivess

7 v
V. = Q " 3-45 xlooo g .
“T SBsbd b 85xixag - 582
41
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X A il 2 A
NOTE::
SHEAR TIES SHOWN ARE AS 8UILT
AND AS SRECIRIED ON THE
CUNSTRUCTION DRAWINGS /
hY
W EL.000 !
l | " SPRING LINE l
+ o+ o+ o+ o+ o+ o+ o+ oty -
X + X 4+ X 4+ %X + X
Q .
+ X + X + X + X +
\.C3\~Ef'F§:]T
X 4+ X 4+ X 4+ X + x e
+ + + + + + + + + —
3 ® ® ® @ S =
i o=
DX X X X X E:;E;
(= —
@ ® ® ® [ |
x x x x x|c=
[ s ¥e M
. ® ® ® ® ol — SHEAR
TIES(TY®)
X A X X X 4
' o
LY I T, —P06 062
CONTAINMENT WALL RART ELEVATION(ssz noTE) SECTION
o TUS!

X-DENOCTES SHEAR TIES SHOWN ON
CONSTRUCTION DWG. #2323-52-0508

+-DOENOTES ADOITIONAL SHEAR TIES OVER AND
ABOVE THAT SHOWN ON CONSTR.ONG #2323-5R-0505

@-DENOTES SHEAR TES SHOWN ON
CONSTRUCTION DRAWING # 2323-52-CS0S

COMANCHE PEAK

|

CONTAINMENT WALL OHEAR

TIES NEAR SPRING
1OCO-6"

u.l.\:

Cibbe E Ml kye.

~

WH CH WERE OMITTED,
T I

T
-

PECHR T DECt T OO TR TN
- Yees

sCau -N.T. 5'

aoet i o Tl el S '-!:' 'I"":-" .

R e e SBUED FON
2 AFFROVALS

o 0323

FIG. 2




9¢./5

st JL, o —A - __._../1, S _.JV s ,_1_
‘A é ~> Yk
FG M AS-BULT : !
g_is*: oT.| SHEAR TIES (TYP.‘,\ / ."
J i EL.I000-@
" 0 SPRING LINE
e + + + + + 1
> v %
: X X | x +*+ X + X
X X + X + X +
X X X | X + X + x
| R T T . —t!
4 X L ;
¢ : 7 |
X X X X X X ’ !
-
e =
=y
X x X X X X =]
=3
T M 5 2 9 P
?c::)
X X b3 X X X | G
22’ !
>[ & l X | X WP I
SAR TIES AS SPECIFED | AS BUILT SHZARTES S=CTION
ON THE CONSTRUCTION DWG. TUSI
COHTA NMENT WALL PART ELEVATION COMANCHE PZAK
X - D':N —3=] 5}-‘=AR TIES SHOWN ON CONTAINMENT waALL SHEAR
+ DENOTE®S ADDITIONAL SHEAR TIES OVER AND EL 1I000-C"
ASOVE THAT SHOWN ON CONSTR DWG. 3 2323 820808 g T—— ——
i I -y ] - [T -\::l'-.\‘t-nmﬂ-u S & $
i.-::' ‘r'uu‘{:im :JL:-‘—.-"-'—E;.‘:'-‘.—‘—.-J—-A—T—-—— wsuED FoR 0880 2525 FIG' l
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. 2 AF ST S ! - Pages 3[I7 S

f e
..

el

co Peetvrfo Gy T e 10
SRUTVERL ) ferfied 2. ?V//?;

COI\NaE PEAK STUN FLECTRIC STATION
DISIAN OUNGE :\JH‘ORIZ\TION

(WILL) EoIsonyg B I\Cbu‘O"u\ThD ;\meOilIL\T.IO.‘{ NO. S5S36-REV.1

IN DESIGN DOCLENTS
SAFETY RELATED DOCMENT X YES XD

— e

1. DESCRIPTION:
A. APPLICARLENSOOX/UWG/DRTREXT 2323-S2-0505 REV., S

NOTE: TiIS DOCUNTNT SUPERSEDES AND VOIDS DC.-5536-Rov.D. -
B. DETAILS In 1lieu of shear reinforcenent above elevation

997'-6" 2as shown on the design drawing, additional shear

reinforcement has been piaced as follows: !

Four rows of #6 L st approximate eievation

(997'~8".)elevation 998'-0", elevation 998'-11"

/—l;ml—e»?ation 999'-10" spaced at 0'-11" -

A . hori’zontally.
)

. SOLUTION: Shear reinforcement as placed above

(exceeds)the design requiremonts and is therefore accoptable,
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3. SICNATURES: CRH/ss 9-10-7} o . ”ke%
SRSV VR 5 :
A.  APPROVED BY; : o/ . . - /0 -
' presentative te
B. APPROVED BY: . ' ¢.10-79
Uriginaling Engineer Tate

4. STAXDIRD DISTRIETION: ‘JUUR GR,G‘NA[ 1506. 064

B4R Field (Original) ?)
G&H New York 1) . ) .
C&ll Dallas (1)
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"TWXs 11,384 Foet

ATTNT HePs FO(X/M.L. BERCMAN

PPE: REACTOR EBUILTING "'WNIT 02
. PIYEFIOR GALL Raumace«m'r _

REFs 20223-52-05@5 B :

MATE HOFIZON WAL’ LTERIATE ¥1 THMAIN SHEAR EARS BECINNING AT

L. $93'=121/72" AND ENLING AT S5ssi=Tel/8" HAVE NOT BEEN

P ACED. MAIM S{EAR REINFORCEIENT HAS BEXN FLACED IN ACOFDANCE
VT OTHE D‘S! o7 DRAVING. CONCRETE HAS BEEN FLACED IN ACCORDAN CE

%174 THE DESI & DRAVINGe ©TONCRETE AS BER! FLACED T0 AFPEOXIMATE»_

E. 89 7'=6"

. - :
REQUEST ENCGINEERING EVA.UATION. OF T™E THREE OHX TTEC ROV OF SHEAR
TIES AT EL.293°=121/72" 954'-11a1/2™ AND 99 6'-9else" FOR ACCEPT~
AICE TO USE~AS<IS.

ALT: TIONA. SIEAR REINFORCEMENT C#! BE FLACELD Bz‘rvtm MAIN REINFORCE-
WD L ETRRTING RTAAEFESNTINUVING T0 WHAT- :

EVER ELEVATION 1S REGUIREL.
QONCRETE FLACBRIENT TO H. 108C%=6" 1§ TENATIVELY SO{EDILED FOR

§-29-79. FLACEMENT VILL EE HELT WT!L RESOLUTION OF " THIS
LEFI CI ENCY.
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