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Washington Public Power Supply System
P.O. Box 968 3000GeorgeWashingtonWay Richland, Washington 99352 (509)372-5000

Docket No. 50-460
June 6,1983
G01-83-0214

Director of Nuclear Reactor Regulation
Attention: Elinor G. Adensam, Chief
Licensing Branch No. 4
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: NUCLEAR PROJECT N0. 1
ASME SECTION III, DIVISION 2
ADDENDA ARTICLES AND CODE CASE APPROVAL

Reference: NRC letter, Thomas M. Novak to R.L. Ferguson, dated April
14, 1983

The WNP-1 Containment Design Specification and Containment construction
is based on the ASME Boiler and Pressure Vessel Code, Section III,

Division 2, 1975 Edition up to and including Winter 1976 Addenda
(hereinafter termed the Reference Code). During the Containment design
and construction, it was necessary to use Code Cases and later ASME
Code Addenda articles. Attachment A is a discussion of the remaining
ASME approved Code Cases and ASME Code Addenda articles which were
utilized and for which we request NRC approval. Additional information
is also provided for the Staff's reconsideration of our request for
approval of the Winter 1977 Addenda, Subarticle CC-3422.1 and Summer
1979 Addenda of Subarticle CC-3432.1 (see Reference). The Supply
System requests approval for the following Code Cases and Addenda as
they relate to the WNP-1 containment structures. The complete text of
each Code Case as approved by the ASME is included in Attachment B. for
your information.

To support the Supply System's efforts to N-stamp the Containment and
reduce the Construction Management effort on the Containment Construc-
tion, we would appreciate a written reply to this letter by June 17,
1983.
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og G. D. Bouchey, Manager
gg Nuclear Safety & Regulatory Programs (340)
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ATTACHENT A

CODE CASES
1

Code Case N-285

Subarticles CC-3532.1.2(b) and (h) of the Reference Code pertains to
development length of reinforcing bars. Code Case N-285 permits the
reduction of the required development length for flexural reinforcement
that are not stressed to yield by the ratio of t.rea required / area
provided.

The design of the WNP-1 containment structures reflects the use of this
Code Case. The tpplication of this Code Case was limited to radial
reinforcing bars in the foundation mat.

Code Case N-344

The Reference Code does not address the subcontracting of services for
the splicing of reinforcing bars, including preparation of procedures
and qualification of splicers. Code Case N-344 permits the subcontrac-
ting of these services provided they are under the control of the
Certificate Holder's Quality Assurance Program as described in the
Reference Code.

For WNP-1, the services for splicing of reinforcing bars has been
subcontracted. The Certificate Holder has approved all applicable
procedures and qualifications of splicers to assure that the require-
ments of Code Case N-344 were satisfied.

Code Case N-354

The Reference Code does not address the subcontracting of services for
the welding of reinforcing splice sleeves to plate embedments,
including preparation of procedures and qualification of welders. Code
Case N-354 permits the subcontracting of these services provided they
are under the control of the Certificate Holder's Quality Assurance
Program as described in the Reference Code.

For WNP-1, the services for welding of reinforcing splice sleeves has
been subcontracted. The Certificate Holder has approved all applicable
procedures and qualifications of welders to assure that the require-

| ments of Code Case N-354 were satisfied.

Code Case N-364

Subarticle CC-2232.3.1 of the Reference Code requires that concrete,,

after curing, which is subject to freezing temperatures while wet,
shall contain entrained air within the limits of Table CC-2232.3-1.
Code Case N-364 permits alternate requirements for vertical walls that
may be subjected to cycles of freezing temperatures while wet.

i
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For WNP-1 there were some instances where the air content percentage
did not comply with Table CC-2232.3-1. Subject instances were all
limited to local vertical wall areas, below grade, which will not be
subjected to repeated cycles of freezing temperatures while wet during
the life of the plant. The subject areas meet the requirements of Code
Case N-364.

Code Case N-365

Subarticle CC-2621.4 of the Reference Code requires that studs be
produced by cold heading, cold rolling or machining. Code Case N-365
permits the use of studs manufactured by stud welding the head to the
shank.

The WNP-1 equipment hatch and personnel airlock barrels have studs
attached which were manufactured in compliance with Code Case N-365.
The stud welding procedures and personnel qualifications were approved
by the NPT Certificate Holder. The integrity of the studs is not
compromised and satisfies the design requirements of the Reference
Code.

Code Case N-366

Subarticle CC-4333.4.3 of the Reference Code specifies the testing
frequency of production samples of reinforcing bar splicing. Code Case
N-366 permits alternate rules and essentially changes the testing
frequency to two production samples for each 200 production splices
after the initial 100 production splices.

Approximately 20,000 reinforcing bar splices are used in for the WNP-1
Containment shell and dome. Although the actual number of tests taken
at WNP-1 exceeds the 2% minimum number required, the frequencies did
not necessarily meet Reference Code requirements in all cases. In
addition, all production samples tested satisfied the Reference Code
requirements. Code Case N-366 permits alternate frequencies which have
been complied with during the construction of the WNP-1 Containment.

Code Case N-380

Table CC-5200-1 of the Reference Code requires the testing of concrete
compressive strength for each 100 cubic yards of each concrete class.
Code Case N-380 permits, under certain conditions, the use of the
"After Field Experience" test frequency in Table CC-5200-1 for concrete
compressive strength prior to accumulation of data from the first
thirty consecutive strength test results.

The Containment foundation mat was placed using the 1973 Proposed,
Secti on III, Division 2 Code which specified concrete compressive
strength sampling for each 150 cubic yards. For the WNP-1 Containment,
the first 30 consecutive compressive strength test results and all

'

subsequent compressive strength test results, satisfy the strength
requirements of the Reference Code. Therefore, the requirements of
Code Case N-380 have been satisfied for the foundation mat.

2
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ASME Section III, Division 2, Summer 1982 Addenda - Subarticle CC-5340

Subarticle CC-5340 of the Reference Code requires the visual examin-
ation of the bent or straightened surfaces of bars for indication of
cracks but does not differentiate between shop fabrication, field
ber. ding or bending of already embedded bar. Article CC-5000 covers
" Construction Testing and Examination" and Subarticle CC-5340 covers
the " Examination of Bends". This is the only subarticle covering this
item. This subarticle being placed under the " Construction Testing and
Examination" article is meant to be applicable to construction related
activities only and not to shop fabrication. The Summer 1982 Addenda
clarifies this by revising CC-5340 to specify that only bars partially
embedded in concrete require examination.

For WNP-1, there were instances where fabricated bars were not visually
exami ned. These bars were bent to a minimum radius of 75'-0. All bars
are ASTM A615, Grade 60 and all heats were subjected to bend tests, and
complied with the Reference e de.s

ASME Section III, Division 2, Summer 1980 Addenda - Subarticle CC-5200

Subarticle CC-5200 of the Reference Code requires the minimum testing
frequencies of Table CC-5200-1 for t'ncrete constituents and concrete.
The Summer 1980 Addenda relaxes the testing frequency for water and ice
as tabulated below:

Winter Summer
1976 Addenda 1980 Addenda

Compliance with CC-2223 Yes (Deleted)
Effect on compressive strength (ASTM C 109) Monthly Every 6 months
Setting time (ASTM C 191) Monthly Every 6 months
Soundness (ASTM C 151) Monthly (Deleted)
Total solids (ASTM D 1888) Monthly Every 6 months
Chlorides (ASTM D 512) Monthly Monthly

The Summer 1980 Addenda relaxed the testing frequencies for ASTM C 109,
ASTM C 191 and ASTM D 1888 tests considering the constant source of
water and the negligible influence of the water quality cn compressive
strength and soundness of concrete. The chloride test (ASTM D 512) is
the most important test and requires monthly tests in both Addenda. The
soundness test (ASTM C 151) which was eliminated from the Code mainly
relates to tests for cement, determining the autoclave expansion of
Portland cement caused by the hydration of Ca0 and Mg0.

A quotation from " Manual of Cement Testing" (Annual Book of ASTM
Standards, Part 13), Paragraph 19.1 states: "In general, water fit for
drinking is sati sf actory for cement testing. In case of doubt,
distilled water may be used for comparison or reference." The ACI
Standard Specification for Structural Concrete for Buildings (ACI
301-72, Revised 1975), a long standing Standard for concrete construc-
tion specification, does not list the ASTM C151 Standard as a
requirement for testing mixing water for concrete.
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During construction of WNP-1, the water for concrete production was
obtained from the well on site and ice from controlled off-site
locations. The water and ice testing results have been consistent for
several years and have been within the limits specified by the
Reference Code. For WNP-1 construction, testing of water and ice has
been performed monthly as required by the Referenced Code except for
two instances when a monthly test was not performed. All the tests
show consistent results with minor variations well within acceptable
limits. Therefore, the alternate testing frequencies have no effect on
the quality or compressive strength of the concrete.

ARTICLES CC-3422.1 and CC-3432.1

The following is provided as further justification for the use of
Subarticle CC-3422.1 of Winter 1977 Addenda and Subarticle CC3432.1 of
Summer 1979 Addenda.

ASME Section III, Division 2, Winter 1977 Addenda - Subarticle
CC-3422.1

Subarticle CC-3422.1 of the Reference Code permits reinforcing bar
yielding under loading conditions which include accident temperature.
However, no limits of yielding are established. Article CC-3422.1 of
the 1977 Winter Addenda established a maximum net tensile strain of 2E
in the reinforcing. This limit has been established to controY
cracking, and hence is more conservative than the Reference Code which
has no limit of yielding specified.

In the WNP-1 design this controlled yielding is applied only to the
main reinforcing bars in bending and/or tension. No yielding is
permitted for radial or peripheral shear reinforcing bars, which are
located in discontinuous regions such as at the shell/ mat junction and
in the vicinity of large opernings. This assures overall ductile
behavior of the Containment.

ASME Section III, Division 2, Summer 1979 Addenda - Subarticle
CC-3432.1

Subarticle CC-3432.1 of the Reference Code permits reinforcing bar
stresses to be increased by one-third during the Structural Integrity
Test. This amounts to 40 ksi (30 ksi + 1/3 X 30 ksi) for 60 ksi
reinforcing steel used in WNP-1 construction. The Summer 1979 Addenda
of the Code permits a one-half increase which amounts to 45 ksi (30 ksi
+ 1/2 x 30 ksi).

The 5 ksi increase would permit greater flexibility in the differential
between the the containment outside and inside temperature during the;

| Structural Ir;tegrity Tcst. The 5 ksi increase is justified since:

i
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1. All reinforcing bars used conformed to ASTM A615 Grade 60 with a
minimum yield of 60 ksi and a minimum tensile strength of 90 ksi.

2. Higher rebar stresses during the test, which are still well within
the elastic limits of the .rebar, . better demonstrate the satisfac-
tory response of the Containment to pressure loads. Additional
concrete cracking is minimal due to the 5 ksi stress increase since
the structural response is elastic.

i

j

;
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CASE

N-285
'

^

CASES OF ASME BOILER AND PRESSURE YESSEL CODE

Meeting ofMay 9,1980
Appround by Cosaca, July 14,1980

Appeceed by ACT March 8,1980

This Case skau espire on July 14,1983
unless prewiously annuued or reaffirmed.

. .

-Case N 285
Alternsove Rules for Calculating Development Lengths

for Bars Not Stressed to Yield

i
Seenon III, Division 2

.

Inguiry: What alternative rules to those in Section E,
*

Division 2, CC3332.12(b) and'CC.3532.12(h), may be
used to reduce the reqmred developmentlength for bars
not stressed to yield?

|
Reply: It is the' opinion of the Comm.ttee that the -

basic Prelopment length for flexural reinforcement may
j

be reduced by the ratio of;

area reavired
una provioed .

'
.

.
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CASE

N-344
-

CASES OF ASME BOILER AND FRESSURE VESSEL CODE

Meeting of May 7,1982
Approved by Council, July 7,1982~

Approved by ACT, September 24,1982

This Case shau expire on June 30,1983

.
unlesspreviously annulled or reaffirmed.

.

Case N-344

Subcontracted Construction Services -
Welding Splice Sleeves to Parts, Structural Shapes, and Plates

\ Section lil, Division 2 Class CC
'

Inquiry: What alternative rules to those presently in
NCA-3132(c) and (d) may be used for preparation of
procedures and qualification of splicers for subcontracted

construction services for Class CC conattuction?

Reply: It is the opinion of the Committee that, as an
alternative to the rules in NCA-3132 for preparation of
procedures and qualification of splicersfor subcontracted

construction services, the procedures may be prepared
and the splicers may be qualified by the subcontractor
under the control of the4ertificate Holder as described
in NCA-3132(a), (b), (e), (f), and (g). Au thorized Inspec-
tion access to all areas and functions shallinclude those
of procedure development and qualification performance
by a subcontractor for the Certificate Holder. The pro-
cedures shall be approved by the Certificate Holder, and

:
Code responsibility for such procedures shall be retained
by the Certificate Holder.

. . -

|

|

.
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CA5E

N-354
i

CASES OF ASME BO!LER AND PRESSURE VESSEL. CODEm

Meeting ofJune 55,1982)
*

Approved by Council, Se'pTember 7,1982
Approved by ACl, September 24,1982

_

This Case shall expire on September 24,1985
unless previously annulled or reaffirmed

- Case N 354 (2) The N-Certificate Holder shall define in his
subcontracted Service ASME accepted Quality Assurance Program the use of
section lit, Division 2 subcontractors not holding Certificates of Authorization.

The subcontractor's penonnel and work shall be an
inquiry: For Section III, Division 2 construction,may extensi 4 the N-Certificate Holder's organization,,

an N. Certificate Holder subcontract to a non-Certificate Code responsibility, and Quality Assurance Program con.
H:Ider the weldm, g of remforcing splice sleeves to plate trols. The N. Certificate Holder sha!! have direct technical
<mbedmenta placed in conente, in accordance with the and contractual control of the subcontractor's personnel
provisions of CC-4333.6 of the Summer 1977 Addenda and work.
or earlier Editions and Addenda? (3) The welding procedures and w' elders shall be

"

Reply: It is the opinion of the Committee that, for qualified by the subcontractor to procedures reviewed
Section III, Division 2 construction, an N-Certificate and approved by the N-Ceruficate Holder. The welders'

,

Holder may subcontract to a non Certificate Holder the qualifications shall be reviewed and approved by the
welding of reinforcing splice sleeves to plate embedmenta N-Certificate Holder. Authorized Inspection access to all .

pl:ced in concrete,in accordance with the provisions of areas and functions required by NCA 3132(g) shall in.
' A333.6 of Summer 1977 Addenda or earlier Editions clude those of procedure development qualification per- i*

. Addenda, provided that the following provisions are Ibrmance by a subcontractor for the Certificate Holder. !
met: (4) The assemblies shall be subjected to the mechan.

(1) The welding shall not be to pressure retaining ical splice test frequency requirements of CC 4333.4 and
portions of the containment system, such as the linear or shall meet the joint tensile strength requirements of
penetrations. Table CC-4333.1.

t

,

f
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- E- -S . INTER OFFICE CECOiD cars May 18, 1933

Ilene Klinghoffer/R e vie Palumbo
Steve W%a, Secretary JC j w / [ g.

'gag section lu, Div. 2 Code Cases ,

.

The following Code Cassa wore approved by the ACI Sennards Board on -

March 21, 1983 and can be published in the next available HE. %ese

items are ready for publication in the Code Case Book. JC itesa 182-44

was approved by HNCS on February 14, and JC ltem 8-44 was approved on

April 4,1%3

JC# Code Case f Hof/hte
73-6 N-332 Mc81-547/10.30.8179-73 N-324 MC82-345/6.25.8282-44 N-364 MC82-633/11.12.B282-45 N-380 HC33-123/1.14.83

nank you,

cc: B. B. Scott
.. .

!

|

|
\

|

|
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Code Case N - )
Concreto Air Content

Section III Division 2 C45s CCj

C f. # C C. gh
I .1g u iry - For Section III Division 2 conntruction, what-a.1.r.cenato requirn-

menta to CC-2232.4.1 c:ay bo used for the limits of entrained air
of Tabic CC-2232.3-1 for concrete for vertical walls that vill
be subject to repeated cycica of freezing temperatures while wt
during the life of the structurcl

Reply: It is the opinion of the [ocmitteo that for Section III Division
2 construction the ruics of CC-2232.4.1 are satisfied for wrtical
walls that may be subject to repeated cycles of freezing tempers-
tures while wet during the life of the structure if the folleving

conditions are satisfied:
i SMI.

1 The water / cement ratio doe not execed 0.48 when
the concrecc will not be exposed to aca water and
0.44 if exposed to ses unter.

) 7. No mog than one individuni tent result in a place-
menu'Ld"outside the specified range of air content

,

by more than 207..

3. The average of all test resulta in cach placement she//
4e within the limits specified in Table CC-2232.3-1.
b<,

. .

9
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CASE
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.

PJ

CA.wiS OF ASE R0ff Eft AND FRKsmns ymsat coot 4y5 7-
,

. . -

'
. Ateeting etSep#em4er 17, JM2

*

".'' :
*

Appe d &y CesW. Deeenseer Ja, JM2 '.
~

,

Approved by ACl, T, . 4SsJM3~. .
.

*. ..
..... , . . . . . ,, ..

. .
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Th(e Case sheE espire en Decanebar I3, INS
*

a.al ee preedoedy naudiedor treffleneest.
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Case 8d.346 .

Stud Welding Monettel

Seeteen lit.Oldslen 2
,

. .

taphy For Seetlan !!!, Divinen 3 evenerweties te -

, ,

the 1975 7'ditlen, is it pennhei& to prodnee sumin by
. ~

- -

' *
" stud wtang ik ehank to tb ke d es en albtenstive to -

' '

.' tk rulesle CC 2621 Af . . '
'

.-. ,
.

- hety: it 6 the ochdon of tim Comnenintee that, f.,
' * ~.

Sactknt ttt, imiel n 2 cesutmetion to the 1975 Edeluss.
-

a i. permh.n,I. so p<.d e . tad. by .cm1 wi.a., in .

skak ta tk bend me an attemetow in cher emers Isi CC.
26214, provided the followawg poveklune eve met:

(1) hk is performed la accordaner with all regelse- . !| . . '
meets retaind to stodo and sted weidag he CCa000,

,

l -

..

," CC4000, and.CC.5000. This short inehade anseede7,
' *

fabriestlos, inopzetion (, heal), testing. and =1 n: -

tapisemets. Inaluding welde, q lutsstion and wsid .

| . Ptocadere gudiacation. ~ . ~ . :
- -
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' (2) If wak la performed by a sectellie aseterisi blast.
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CASE
-

-

t
- N-366.

crsts(w an:notus onpamuns nar. cons *.

.

'Mutlaqr ofL; : '-- J 7, I96;l
,,

-

Appreeed by t%.- II, Deceamkr 32,1983
-

Arrmed sy Act,sepomkru,.Jses .
.

. . . . . . . - -
-

1% Cnea shalt expler en !k:-- L ^ l3, J 963
.

unirse prwrsoss{y annuMed or renf]1resed.

Come N4 tat ,
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8 poems et 'einforving Bees-ProduethM Testfies
-

M
Sootson (H.Divleien 2

. laquhyi rar Seetion III, DMeles 2 constewedme to '.~

the 1975 Edhlon with the V/ inter 19M Addanda, aos.

..-

desraeas rulee permk ml for the edafotoing ber enoung
feesteeseles in CC4383Mt

-<

-
.. ,

.

Jteplyr k is the opielon of the Cqueduee that, for
.

*
*

Svetiam 111. Dividen 2 eoustmeteus to the 19713 Pdhion
- s

'

with the wintne 1776 Addeuds. thn feDo. lex akerneen*

nice are yrnattled for the reinforcing her swue g fee.
steensiasin CCASMSS.

.

he frequeney of two prodastion saangles for each
,

-

100 produetion splicas, aAar the inhial p ' *--
sp5ces. may be doewsoed to twe production searpies for

_

-
each 200 pr duction .pIIece under the fo8owing conds-
Wone:

-

(1) The total number of samples in eesh croie (her
podifen) epaZe er ese.ede the tot I ===W of sam,&as

.

obtaIned if eeruy(hsc was done in meevedence with (X:.
,

,

4333.S.8 (1975 Edition with tbs Ynder 1976 Addenda.
twe psoJustion sanspies lot each !00 prodwetion spams).

.

(2) The testing frc=peney la CC4333.5.3 spuet be
. . , . - feitowed fw at lee.t 005 et the groupe of 100 produe.. m , , , -~,.,~~ tieu sphces for each cycle. - -

' .

-
.

. %_ .-
. .

'
-

- .--..
- '

-
.- .. .. . . ... .. ..

. .-
.

.. . ,
-

..

.'.. -
,

, ,

.e .-.
.

., i' ..,. .- - . - . ~ . . s
, -

... . .. . .

* _
.. , .

.
..- .-

. ..
. . .

.

. - .
,-. *

,,

-
.

.

-

1

. ,. ..
-

.. . ..

. g- - -
. .. .

1 1
*

. .

g . . ..
. . s

.
. .

. * * **..
-

. ,b . * . .

!.. . * .g
. 3 .. .

. .
.

.
.

.
.

.. ,

.' .
. s .-u. ,. . . : . . , ..: cy, .

t:,-. . - -
;..

5....,0 .

-
. .

.
.

.
. .-

.. n 4a
.

. .

. . .. .
-

-- - ->--

'

-

* ~ mise tia etfl
.

. . .

B-7
i

- - - , _ __-



.

-----QgO --
9 |

** 3 '
.

N O -|W
M m n .- v.

.
-

__ __ .
,

,.

8b 5'
.

NCode Case N -
,

.

i

Concrete ComprcSsive Strength Test. Eccquency Requirements

Section III, Division 2 ,

IMODIRY: Section III, Division 2 construction whi conditions per. nit
'~

' the use of the "Af ter Fiold Experience'' test f equency in Table
CC-5200-1 for ennerete cos:pressive strength tests. prior to the
accumulation of data from the first thirty consecutive strenSth
tent results. .

PSt.T It is the opinion of the Coursittee that for Section III Divisica 2
construction the "Af ter Field Expe.rienec" tcsc frequency in Tabic
CC-5200-1 for concrete coveressive strength tests is pestsitted prior
to the accumulation of data f rota the first thirty consecutive

strength tests results under.the following conditions.
4tc -C'. r i + kr4q ed otq 5vccc.TS' eve _

Results fro [ thirty dr mro st.rength rests c'c_. ordiani. II).O1.0
oatisfy the requirements of Table CC-5200-1 ::ote (3). ,

2.0 Concrete is produced in a central mixing plant and the standard '
deviation of the compressive strength test results is less than
600 v.4 _

_

2 O All cencretc quality control tett results satisfy the requirements
-

4.0 M1 concretc testing frequencies, other than connressive strcngh
test ircquency, satisfy the frequency requirceents of the 4_

Construction Specilit.ation and the "I91'.;41" 'requency
requircecnts of the Cade.
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.i CC.m2.2--4 C .423.2 SECTION lit. DIVISION 2 - SUllSI-C FlON CC
g .

/3 CC.5332.2 Acceptance Standards. Welds that are CC-5400 EXA.MINATION OF

Sg] shown by radiography to hase any of the following I'RESTRESSING SYSTD1S. ,j
:) pes of discontmuities are unacceptable:

% d. , fa) any type of crack or zone of incomplete fusion CC.5410 GENERAL

NNy or penetranon
This Subarticle describes the examination

g (b) any other elongated indication which.is creater, f quirements for prestressing systems. Aspects of th
systems which affect quality, such as tendon f

h.g p .i !
-

(1) % forbarsizesNo 10and smaller.-gr q
'm. brication, placement and tensioning of tend..

(2) in for bar sizes No. Il and No.14 installation of du:ts and hearing plates, and th
.

{3., ; , . (3) % in for bar size No.18 injection of the corrosion prevention materials. shal
Fg -4 (c) any group of indications in line that total more be examined._

C p-F in the sum of their longest dimensions than:

h;f.1 (1) in. for bar sizes No. 9 and smaller

%y5"[5j - (3) kin. for bar size No.14
(2) % in. for bar sizes No.10 and No. II CC 5420 REQUIRED EXAMINATION

3

j g,, (4) in. for bar size No.18 CC-5421 General

l S }$ I
The design. fabrication, and installation of pre-j j .g I.) CC-5332.3 Recxam. mat. ion stressing systems shall be in conformance with the

; (a) If any of the radiographs mdicate unacceptable. Construction Specification. The Construction Speci-g 3;q
- jomts. the j,omts shall be replaced and reexammed by fication shall include provisions to control andJg

,

1

;.g ; radiography. Two additionaljoints.one on either side- examine ten' don length, twist. temporary protectise
of the unacceptable jo, t. shall also.be subject to coatings if required, anchorage hardware, con-j gg t m

radiographic examination. If both reexaminations formance to Manufacturer's standards, coiling andgfd{a-
j

f{p
T, meet the acceptance criteria. all of the remaining packaging requirements, handling, shipping. andj

g jomts out of that group of 25 shall be considered storage procedures.g
acceptable subject io continuous requalification tests.j . , .

'- (b) If either of the reexaminations does not meet[,j CC-5422 Bearing Plates
p the radiographic acceptance criteria. 25% of thes

p -]f : . remainder of that group of 25 joints shall be CC-5422.1 Preplacement. Bearing plates shall be
b pdh.4 !.j, radiographed. The two radiographically poorestjoin ts examined for dimensional accuracy, out of-square,

, W.K.]g,
shall be removed and tensile tested to demonstrate and surface smoothness in accordance with the''

M, p. their ability to satisfy the strength requirements, if criteria stated in the Construction Specification.

} either of the twojoints fails to equal or exceed 125% of CC 5422.2 Post. Placement. Following installation'
; ,f the specified yield strength as shown m Table CC- the position of all bearing plates shall be examined;q.g y 4333-1, all 25 jomts of that group shall be rejected. prior to concrete placement for proper location and,

{|
-ggj ~11e operator shall then be requalified m accordance orientation. Placement tolerances shall be in ac-

.g wuh CC-4334.5 and the jo,mts remade and reex- cordance with the Construction Specification. lf the
|

pi .; ammed. The operator shall be permitted to weld the orientation of the plate tends to inhibit concretei

,; usm - next 25 jomts if both of the jomis equal or exceed placement, a procram shall be specified in the
!? 125% of the specified yield strength as shown m, Table Construction Speciiication for the examination of the

CC-4333-1. soundness of the concrete in the hearing zone.

: . 1975 ED/ M N
I

'
CC-5413 Tendon Ducts

i CC-5340 EXAMINATION OF BENDS
ICP ''''"#"' '" " '" * *

The bent or straightened surfaces of bars shall be
exam ned to ensure compliance with requirements of

I visually examined for indications of cracks.
the Construcuon SpeciGcadon as to type. &meten

,

' (a) Ears exhibiting tranwerse cracks shall be
and wall thickness. The frequency of cyaminationrejected cr. if partially embedded, the bent or
shall be specified _ the Construcuan Specification.m

|
5traightened section shall be removed and replaced
u mg a >plice in accordance wnh CC-4330, CC-5423.2 Post. Placement. Tendon ducts shall be

fb) The presence of longiudinal surface seams examined for position and alignment in accordance| 1

i
.g J Shall not be cause for rejection or removal. with CC-4452. Afterinstallation,but prior to concrete

L'] (
.1.
':
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CC.5000 CONSTRUCTION Tr5HNG AND EXAMINATION CC-5332.0-CC.5 i!0

(b) any other clonrated indication which is grester joints remade and reexamined. The operator shall be'

O than: - peruutted to weld the next 25 joints if both of the
,

!

Q (1) % in. (3.2 mm) for bar sizes No.10 and joints equal or exceed 125% of the speci5ed yield '

- Iler, strength as shown in Table CC-4332 1.
-

(1) L *n (4.8 mm) for bar sizes Nos.11 and 14;
_

g 2. Q ) M 6 E /@DpNC/2. ;

(3) % in. (6 mm) for bar size No.1L y ~

i

T

(c) any group ofindications in line that total more CC-5340 EXAMINATION OF BENDS Sa2
in the sum of theirlongest dimensions than:'

(1) S .a (1.6 mm) for bar sizes No. 9 and - De bent or straightened surfaces of a!! reinforcing
bars that are partially embedded m. concrete and that. '. ..

-* * * ' ' ' '
(2) % .' (6 mm) for har sizes Nos.10 and 11; are bent and/or straightened in the field shall be

*

a .

. VisuaUy nam.ined for ind2 Cations ofCracks. i. .

(3) or. a.(8 mm) for bar size No.14;. n 1(a) Bars exhibitmg transverse cracks or Essures t
.

(4) L a.(11 mm) for bar size No.18. -

shall te rej.ected and the bent or straightened section. . .

shall be removed and rep 1 mod using a splice in, e . . . ..

I CC-5332.3 Renaminadna . accordwr with CC-4330.
'

(a) If any of the radiographs indicate unacceptable (6) The presence oflongitudinal seams shall not be-

| Joints, the joints shall be replaced and namined by , cause for removal.
radiography. Two additional joints from the same L

.

~ '

~ , ,

Broup, preferably one on either side of the imarrept.
,

, ,

-

,

able joint, shall also be subject to radiographic . ' -

| namination. If.these joints meet the acceptance CC-5400 EXAMINATION OF

i 25 shall be considered acceptable subject to continu-
, PRESTRESSING ' SYSTEMScriteria, all of the rem,mingjoints out of that group of -

CC.5410 GENERAL .

ons requalification tests. . - c-,7 , ,
-.,

(5) If any of the additionaljoints do not meet the. . This Subarticle describes the namination require- |s
' radiographic acceptance criteria, all 25 joints of that ments for prestressing systems. Aspects of the systems ,

*
group shall be rejected. De operator shall then be which affect quality such as tendon fabrication.
requaliSed in accordance with CC-4334.5 and the placement and tensioning of tendons. installation of
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CONSTRUCTION TESTING AND EXAMINATION Tcble CC-5200-ICC 5000

j. , -

m) .

TABLE CC 5200-1
TESTING FREQUENCIES FOR CONCRETE MATERIALS AND CONCRETE.

-

Meterial Requirements Test Method Frequency

Cement Standard, physical and * hemical ASTM C 150 Each 1200 tons

propemes

Fly Ash and Chemical and physical proper- ASTM C 311 Each 200 tons

Ponolans ties in accordance with
ASTM C 618

- Aggregate Gradation ASTM C 136 Once daily durM;; p.oduction' .

Moisture content ALTN f 566 Twice daily auring production

Material firer than #200 sieve ASTH' C 117 Deily dur'ag production
Organic impunties ASTM C 40 Daily during production

.| Flat and elongated particles CRD-C MS Meathly during production
Friable particles ASTM C 142 idonthly during production
Lightweight particles ASTM C 123 Monthly during production
Soft fragments ASTM 235 Monthly during production

Specific gravity and absorption ASTM C 127 or Morthly during production
ASTM C 128

Los Angeles abrasion ASTM C 131 or Every 6 months
^s~ c s s

|975 Emnon Potentialreactivity AST /. ': 289 Every 6 months
ASTM C 38 Everf 6 months .

{a ; -
~

Water and Ice Compliance with CC-2223
.

Effect on compressive strength * ASTM C 10) Month!T ;

Setting time ASTM C it 1 Monthly [
ASTM C 15 ' Monthly ,

O) Soundness
Total solids ASTM D 1813 Monthly

(

t,

\, / y Chlorides ASTM D 512 Monthly ,

.

Composite of eaE |
Admixtures Chemical composition Infrared spectrophoto.

-
metry pH and solids shipment

!content in accordance *

with ASTM C 494

Concrete Mixer uniformity ASTM C 94 initially and every 6 months

Sampling rnethod ASTM C 172 -

Compression cylinders , ASTM C 31
Compressive strength ASTM C 39 One set of 2 Winders from

ea:h 100 cu yd or a minimum
- of 1 set per day for each

class of concrete given in
C8-5234.2

ASTM C 143 First batch placed each day
Stump and every 50 cu yd placed

ASTM C 173 or First batch placed each day
Air content

ASTM C 23t and every 50 cu yd paced
First batch placed each day

Temperature and every 50 cu yd placed

ASTM C 138 Daily during production
weight / yield

NOTE:
(1) Twice daily during production if more than 200 cu'yd are placed.

N

241
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CC.!000 CONSTRUCTION TESTING AND EXA.\f! NATION Tahir CC 5200-1

%
~
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.

Som ca- Iqso Awa<oe
TABLE CC.5200-1 (CONT'D)

TESTING FREQUENCIES FOR CONCRETE CONSTITUENTS AND CONCRETE

Material Requirements Test Method Frecuency

S80 Water and Ice Effect on compressive strength ASTM C 109 - Every 6 monms )
Effect on setting time ASTM C 191 Every 6 months

''
Total solids ASTM D 1888 Every 6 mones ..

Chlorides ASTM D 512 Monthly
'

|~

Admixtures Uniformity Infrared spectrophotom- Composite of each shipment or
etry, pH, and solids production lot, whichever is ,

content in accordance smaller
with ASTM C 494

Concrete Miner uniformity . . . * ASTM C 94 Initia!!y and every 6 months*

Compressive strength ASTM C 39 or - One set of 2 cylinders from eadi
. CRD-C 84 100 cu yd or a minimum of I

set per day for each class of
concrete.'

Slump ASTM C 143 First batch placed endi day and
,

every 50 ca yd placed
s Air coment ASTM C 173 or First batch placed eacn day and

!
ASTM C 231 every 50 cu yd placed

Temperature First batch placed each day aruf
every 50 cu yd placed.

; Weightlyield ASTM C 138 . Daily durire production

Grout' Compressive strength ASTM C 109 - Daily during production

NOTES:
'

(1) Twice daily during production if more than 200 cu yd are placed.
~

(2) Grout for general use (General Purpose Grout).

.

\. .

|

.
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!CC M21.6-Cr-3431.1 SirTioA III. DIVISION 2 - SUBSFCTION CC

g(O
where (c) Closed stirrups or ties parallel to the main

8

_

f,,, - membrane . tress m meridional direction, tension reinforcement having a total cross-sectional
'

compression positn e area A,3 not less than 0.50A,. shall be uniformly
$ f. - membrane strew m hoop direction. com- distnbuted within two-thirds of the effective depth

pressmn positn e and adjacent to the main tension reinforcement.m

(b) The value of t shall be calculated as a weighted (d) The rates p = Avbd shall not be less than
aserage of y, and r,,,,; y, is the allowable shear stress 0.04f,'f,.,

- on a failure surface perpendicular to a mendional
?- line: and v,., is the allowable shear stros on a CC-3421.9 Bean.ng. Bearing stresses shall not

meridional failure surface perpendicular to the plane exceed 0 6f,' except as provided below:-

[ of the shell. For a circular failure surface. v< is the (af When the supporting surface is wider on all
~

average of r,. and r.,,,. sides than the loaded area, the permissible bearing
stress on the loaded area may be multiplied byCC 3421.6.1 Critical Section. The fadure surface-

3- YUA2 but not by more than 2.for penpheral shear shall be perpendicular to the
4 - ,g, , '" When the supporting surface is sloped or.

-

. 3

c. peripher) n at a distance d 2 from the penpherv of Sl*PP#* * *"} * I """3 the area o. .he lower case
,1- the concentrated load or reaction area. except for f the largest frustum of a right pyramid or cone'

impact loads where the entical section is defmed in contained w holly within the support and havmg for its
'

CC-3931. upper base the loaded area. and having side slopes of j

i s ertical to 2 honzontal.
CC-3421.7 Torsion. The shear stress taken by the (c/ This Subsection does not apply to post-ten- ;

concrete resulting from pure torsion shall not exceed
, ,

-

'
|v,, as calculated from the following equation:

CC-3422 Reinforcing Steel l,

/ r , = 6s/f[ l + l'' D'" _ l'"l''c CC-3422.1 Tension
6s/f[ 6s/f[ (as The design yield strength of reinforcement shall !

not esceed 60.000 psi.
CC 3421.8 Brackets and Corbels.These provisions (b) The as crace tensile stress shall not exceed 0.9f,.

h apply to brackets and corbels having a shear span to (c) The tensil'e strain may exceed vield when the
depth ratio. a,d. of unity or less. The distance. d. effects of thermal gradients througia the concrete

g. shall be measured at a section adjacent to the face of section are included.
the support but shall not be taken greater than twice
the depth of the corbel or bracket at the outside edge C - 422.. ompre mn
of the bearing area. tai For load-resisting purposes. the stress shall not

(a) The shear stress shall not exceed:
exceed 0.9f,.'

(bi l'he strams may esceed sield when actin: in

u = [6.5-5.1 s/ .\u!!'u)] [1-0.5(ard)] X
'""iunction with the concrete if the concrete requires

t -r
strains lareer than the remforcine sield todeselop its,

[ {l + [64 + 164 Mu/I'u f I of s/7 (8) capacil)-
'

/
c., & 4

where p shall not esceed O.13ff ), and .V, 'l;, shall not CC-3423 Tendon Splem Strewes
be taken less than 0.20. and w here V, is the design t he asial tensde capacity of the tendon shall nottensile force on a bracket or corbel acting si-

do.9%multaneously. -

(b) When provnions are made to present tension (.. yg y g.g gggg. 3 pgg
due to restrained shnnkage and creep so that the

,

g.RVICE I.OADS
member is subject to shear and moment only. r., shall
not esceed

.(. y (. ..

r,, - 6.5 [1 - 0.5 t a .nl I l + 64 v | ; I? 19 g. M31.1 ('m hin. The allouable stresses-

- for scisis e comprewton loads are summari/ed in
w here p, ' 4. + 1 i' Nu ull not be * mer lable i ( M31-1. Compression under the tendon
than 0.20f ' f,. and . l , lul! not ew ced f.. end anchor t' earing plates shall not esceed

fun
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' [ ,) CC-3136.5 Addro rcad: primary plus secondary loads, shall not have strains

j (g |in excess of those speciSed in CC-3422.l(d).To avoid

CC-3136.5 Classification of Forces. Forces shall be the possible buckling ofcompression diagoaal rebars

classified in accordance with Table CC-3136.5-l. i either diagonal rebars shall be enclosed by at least'

j one layer of hoop rebars or tension and compression
J 4 diagonal rebars shall be tied at their intersections.

Table CC-3136.51 etdd as shown on p.19 of this j (c) Adjacent to IArge Openings-%e maxi-
Addenda. mum strain in rebar adjacent to large openings may

| exceed yield strain provided that, when a section of
,

"

l CC-3410 Revise to read: 1 width one-half nominal containment shell thickness h
a 1 -extending from the opening or 25% of the opening

diameter, whichever is smaller, is analyzed for the
CC-M10 GENERAL

| total forces and moments assumed uniformly distrib-
-

j In order to keep the containment basically clastic uted over the section width, no rebar strain shall'

? under service load conditions and below the range of . exceed 0.9 y. 4

I
genersl yield under factored primary loads, the (d) Net calculated tensile strains in any rein-

': allowable stresses and strains specified in this Subar ! forcing bar (i.e. the total tensile strain in the bar
e ticle shall be used. The allowable stresses given in i minus the thermal strain in the adjacent concrete)
; CC-3421,CC-3422 CC-3423,CC-3431,CC-3432,and ' shall not exceed 2 y. For analysis purposes, y is

f CC-3433 shall not be exceeded when the containment Aefined as the yield stress divided by Young's
j -is subjected to the loads given in Table CC-3230-1. modulus. _ ,

a -. ; _

.s' -
,

'

CC-3422.1 Revise to read-
_

. ~ - ' ~ CC-3432.1 Revise subparagraph (b)(3) to read:
''

|;j
H "CC-M22.1 Tension( (J) when secondary effects are combined ith

(a) He design yield strength of reinforcement .other loads . . '
-

shall not exceed 60,000 psi (433,000 kPa). , . + .

. . - w[ ' W.
. .

.

: .

5 . (b) He allowable stress for load resisting purposes ,.

"

; - , shall not exceed 0.9 y. ,

CC-3432.2 Revise subparagraph (b)(3) to read: ,

i .

T; k (c) The tensile strain in rebars resisting membrane wand flexural components of the local section forces|]
'

!i ,
N (but not the strain in rebars resisting local section '(3) when secondary effects are combined with

otherloads
'

|j . , shear forces) may exceed yield, provided that: ;
- ,,.

(1) Under primary forces only, a sufficient 3 , . . ,!j
- ' number of rebars must remain below yield strain to ;

. ,.,
,

k-'~ -* '

~. 3-

;
preclude attainment of a general yield state with CC-3511.1 Revise subparagraph (c) to read:i;

. respect to any components of secuon membrane - _
I

strain and section flexural curvature. Rebar may be (c) Stress in reinforcement below 0.9 of the,

- permitted to exceed yield strain under the effects of j specified yield strength for the grade of steel used .

4
pnmary forces only under the following conditions: ' shall be taken as E, times the steel strain. For strains

(a) Primary Bending Moment-If more than greater than that corresponding to 0.9 y, the stress in;
one layer of remforcing steel is provided to resist the reinforcement shall be considered independent of,

| primary bending moments, one or more layer of ; strain and equal to 0.9 y. . ;;;. - .
i.

1 remforem, g steel may be pernutted to exceed ya,cid ,
,

,

strain provided that the strain at the centroid of all
-ga

f bars more than h/6 from the center of the concrete
section on the maximum tension side of the section CC-3842.1 Revise to read: .

) i shall not exceed 0.9 c. ||} (b) Tension dragonal Rebar-He strain in the CC-3842.1 Category A. All welded joints of Cate-;

. tension diagonal rebar of a 4-way rebar system , gory A shall meet the fabrication requirements of CC-[! f subjecter to primary loads may exceed 0.9 cy provid- ' 4542 and shall be capable of being examined in
|

s
|

!Aj _ed that the resulting section, when subjected to accordance with CC-5520. -

' ~ ~ ~ ~ . - . _ _ _ ! -'
,

|01i - ..

l ,j1 - '-. . .
. ,

1 -

.e
"' ' 4 B-14"
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CC-M31.3-CC-M i l.1 Sirl!ON 111. DIVISION 2 - SUBSI:CTION CC

by 2 and substituted for X,, '.1,. /,,,, or 1,, m ms oking CC-3440 CONCRI:TE 'I EN1PERNI LRl:S
the prosisions of CC-34314.1. CC-34316. and CC- (as The foHowine temperature hmitations are f. -

'

431.~. The allow able strewes f or bearmg slull be 35'| normal operation or ans other lone term periosi. Ihe*;

I of the stresses gn en m CC-3421.9. tem- peratures shall not esceed 150 F except for local
'

areas. Such as around a penetration, which are
CC-3432 Reinforcinti Steel Strewes and Strains aHowed to hase increased temperatures not to esceed

200 F.
CC 3432.1 Har Tension (b) T he followmc temperature limitations are vor
(a) The average tensile stress shall not esceed 0.5f,. accident or any oth'er short term period. The temper-
(b) The calculated average stress for the reinforcinS atures shall not exceed 350 F for the interior surface.

in zones w hich have predicted concrete tension due to lloweser. local areas are allowed to reach 650 F from
prestressing loads shall not exceed 0.5.f,.The maxi- steam or waterjets in the esent of a pipe failure.

, mum load considered need not exceed the initial (c) liicher temperatures than eisen in (a) and (b)
' ~

force at tenden anchoring. The values given in (a) above may be allowed m the concrete if tests are
s abose may be increased by 33%9 when the followinS prosided to es aluate the reduction in strength and this
i loads are combined with other loads in the load reduction is apphed to the design allowables. Also,

combination: evidence shall be provided which senfies that the

[
(1) the temporary loads from prestressing which increased temperatures do not cause deterioration of '

' will reduce at completion of prestressine the concrete either with or without load.
i.', the temporary prewure loads dunne the test

condition
(3) when temperature elfects are combined with

ther loads CC-3500 CONTAINNIENT DESIGN

CC-3432.2 Bar Compression.

'

(af For load. resisting purposes, the stress shall not
CC-3510 DESIGN FOR FLEXURE, AXIAL

esceed 0.5 f,. AND SilEAR LOADS
(b) The stress may esceed that gnen in (al abose

for compatibihty with the concrete but this stress may,

CC 3511 Assumptions,
not be used for load resntance.

J (c) The vahes gnen m tap abuse may beincreased CC-3511.1 Factored lead Design

i by 33%9 when the following loads are combined with (a) The design of sections for flesure and mem-
other loads in the load combination: brane loads shall be based on the anumptions gisen<

(1) the temporary loads from prestressing which in this paragraph and on satisfaction of the applicable
will be reduced at completion of prestressing conditions of equihbrium and compatibdity of

i (2) the temporary pressure loads dunng the test strams.

J condition (bi Strain in the remforcing steel and concrete shall.

(3) when temperature ef fects are combmed with be assumed directly proportional to the distance from,

I otherloads the neutral asis.
I (c/ Strew in reinforcement e below the specified

CC-3433 Tendon Spiem Strewes yield strength. /, for the grade of steel used shall be

( The tendon strewes at the anchor pomt shall not taken as f, times the steel strain. For strams greater
exceed the followmg allowables dunng strewmg and than that corresponding to f,. the stress in the,

anchoring: icinforcement shall be considered independent of'

! (a) tension stress during strewing of 0.801, or stram and equal to r
7 r

) 0.95 f,,r whichever is greater: id;'lensde strength of the concrete shall be
? (b) tension stress in a tendon at 0.75 rk, anchoring: neglected m flesural calculations of reinforced con-
"

(c) average tenwn strew of the o m t. . tendons a cte.

af ter anchonng: <cs l he relationship between the concrete com-;

( (d) the effectne prestrew sh ill be b.ncJ on t!.e pvwne strew dHroution and the concrete stram
c bemp med m the ..nah e of secuens may be awumed to beforce at 0.70 I;,, mmus all lones ori to :Lc n

.

considered.1.nd arahmage adegun a al be based a trungic. parabola or ans other shape w hhh results
prediction of ne ' m J stra m s n substantialon testine. m

IT
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Summer 1979 Addenda
Date ofissue: June 30.1979

ASME BOILER AND PRESSURE VESSEL CODE
An American National Standardi

(ACI Standard 359-77)
|

*

SECTION III ~ DIVISION 2;

! Code for Concrete Reactor vessels
I

| and Containments '
1977 Edition

This is the fifth Addenda to be published tiithe CC-3432.1 Revise sfollows: -

- 1977 Edition of Section III. Division 2. Previous
Addenda were published in Summer 1977, Winter (1) Delete subparagraph (b)(2) in its entirety.,

| 1977, Summer 1978, and Winter 1978.

| (2) Redesignate subparagraph (b)(3) as subparagraph
(b)(2).

(3) Addsubparagraph (c) to read:

CB-2520 Revise asfollows: (c) The values given in (a) above may be increased
by 50% when the temporary pressure loads during

(1) Delete CB-2524 in its entirety.
|

-

the test condition are combined with other loads in
[ the load combination. I

s

| (2) Delete CB-2525 in its entirety. - - .|\
,

,

(3) Redesignate CB-2526, CB-2526.1, CB-2526.2, and
CB-2526.3 as CB-2524, CB-2524.1, CB-2524.2, and CC-3510 Revise the title to read:
CB-2524.3, respectively.

CC-3510 DESIGN FOR FLEXURE AND
(4) Redesignate CB-2527 m CB-2525- AXIAL LOADS

(3) Revise CB-2528 efollows:

(a) Redesignate m CB-2526.
Tahle 1-2.2 Under Plate, as shown on p. 2 of this'

(b) In thefurst line, revise reference to CB-2525 to AJJenda:
read CB-2523. (,, p,,,,, ,,,,7,,,,, Sg,$33,

(6) Redesignate CB-2529 as CB-2527. (2) Add SA.299 andSA-738.
O-
b.

-

Copynght @ 1979
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