m Houston Lighting & Power P O. Box 1700 Houston, Texas 77001 (713) 228-9211]

February 25, 1985

ST-HL-AE-1185
File No.: G25, G4.2

Mr. Hugh L. Thompson, Jr.Director
Division of Licensing

Office of Nuclear Reactor Reguiation
U. S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Thompson::

South Texas Project
Units 1 & 2
Docket Nos. STN 50-498, STN 50-499
STP Position On Piping System Support/Building
Structure Jurisdictional Boundary

Pursuant to the November 9, 1984 meeting between the Nuclear Regulatory
Commission (NRC), Houston Lighting & Power Company (HL&P) and Bechtel Energy
Corporation, enclosed is the requested information that states and justifies
the South Texas Project (STP) pesition on piping system support/building
jurisdictional boundary. Based upon the November 9 discussions and the
information provided in Attachments to this letter STP considers discussions
on this issue to be complete and we are currently implementing the attached
position in design and construction.

Attachment 1 is the handout presented and discussed during the November
9, 1984 meeting.

Attachment 2 provides responses to the specific comments by the NRC
during the November 9, 1984 meeting.

Attachment 3 provides a detailed assessment of the ASME B&PV Code
Section I11 Subsection NF requirements in relation to current practices on
the South Texas Project.

The first draft of this assessment was discussed with the NRC at the
November 9, 1984 meeting. This attachment reflects comments discussed in the
meeting and includes the requirements for penetrant examinations of all full
penetration welds on ASME Class 1 piping system support structures outside
the NF boundary.
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If you should have any questions concerning this matter, please contact
Mr. Michael E. Powell at (713) 993-1328.

Very truly yours,

M. R. Wisenburg

Manager, Nuclear Licensing
KS:MEP:yd
Attachments

1) Handout From 11/9/84 NRC Meeting
2) Response to NRC Concerns
3) Assessment of ASME B&PV Code, Section III, Subsection NF to STP
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Houston Lighting & Power Company
cc:

Robert D. Martin

Regional Administrator, Region IV
Nuclear Regulatory Commission

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

Prasad N, Kadambi, Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

D. P. Tomlinson

Resident Inspector/South Texas Project
¢/o U.S. Nuclear Regulatory Commission
P. 0. Box 910

Bay City, TX 77414

Dan Carpenter

Resident Inspector/South Texas Project
c¢/o U.S. Nuclear Regulatory Commission
P. 0. Box 2010

Bay City, TX 77414

M. D. Schwarz, Jr., Esauire
Baker & Botts

One Shell Plazs

Houston, TX /7002

J. R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street N.W.
washington, DC 20036

Director, Office of Inspection

and Enforcement
U.S. Nuclear Regulatory Commission
Washington, DC 20555

E. R. Brooks/R. L. Range
Central Power & Light Company
P. 0. Box 2121

Corpus Christi, TX 78403

H. L. Peterson/G. Pokorny
City of Austin

P. 0. Box 1088

Austin, TX 78767

J. B. Poston/A. vonRosenberg
City Public Service Board

P. 0. Box 1771

San Antonio, TX 78296
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Brian E. Berwick, Esquire

Assistant Attorney General for
the State of Texas

P. 0. Box 12548, Capitol Station

Austin, TX 78711

Lanny A, Sinkin

Room 401

1346 Connecticut Avenue, N.W.
Washington, D.C. 20036

Oreste R. Pirfo, Esquire

Hearing Attorney

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Charlec Bechhoefer, Esquire

Chairman, Atomic Safety & Licensing Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dr. James C. Lamb, III
313 Weodhaven Road
Chapel Hi1l, NC 27514

Judge Ernest E. Hill
Hi11 Associates

210 Montego Drive
Danville, CA 94526

Mr. Ray Goldstein, Esquire
1001 Vaughn Building

807 Brazos

Austin, TX 78701

Citizens for Equitable Utilities, Inc.
c/o Ms. Peggy Buchorn

Route 1, Box 1684

Brazoria, TX 77422

Docketing & Service Section

0ffice of the Secretary

U.S. Nuclear Regulatory Commission
wWashington, DC 20555

Revised 2/18/85
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SOUTH TEXAS PROJECT

STP POSITION ON

PIPING SYSTEM SUPPORT/BUILDING STRUCTURE
JURISDICTIONAL BOUNDARY

NOVEMBER 9, 1984
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STATEMENT

0 HLEP IS AWARE OF THE  VARIOUS  INTERPRETATIONS  OF
JURISDICTIONAL BOUNDARIES USED AT OTHER CONSTRUCTION SITES,
HL&P/BECHTEL HAVE FORMULATED A PROGRAM CONSISTENT WITH THE
ASME THAT RESULTS IN A SAFE CONSERVATIVE DESIGN,

PURPOSE

0 BRIEF PRESENTATION OF THE STP POSITION,

0 REsPOND TO NRC QUESTIONS IN A WORKING MEETING FORMAT,

0 STAFF ACCEPTANCE OF THE PROGRAM,

WEB/BLANK/EE
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INTRODUCTION

0 THE AMERICAN SOCIETY OF MEcCHANICAL ENGINEERS (ASME) BOILER
AND PRESSURE VESSEL Ceope Section III, suBsecTion NF, ENTITLED
“COMPONENT SUPPORTS”, DEFINES THE DESIGN PRACTICES, MATERIAL
TO BE USED, WELDING, INSPECTION, DOCUMENTATION, ETC, TO BE
USED FOR CLASS 1, 2, AND 3 PIPE SUPPORTS,

0 THE CODE ASSIGNS THE RESPONSIBILITY OF DEFINING THE
JURISDICTIONAL BOUNDARY TO THE OWNER, THAT IS THE OWNER
DEFINES WHERE THE DESIGN, CONSTRUCTION AND INSPECTION
BOUNDARIES CHANGE FROM THE STRUCTURAL SPECIFICATIONS TO THE
MECHANICAL ENGINEERING CODE,

0 STP 1S COMMITTED TO SUBSECTION NF ofF ASME III 1974 - WINTER
1975 INSIDE THE BOUNDARY,

WEB/BLANK/EE
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STP_POSITION

0 THE STP APPLICATION OF THE NF/AISC BOUNDARY SATISF'cS ASME
CODE REQUIREMENTS, THE STP POSITION CONSIDERS PIPE SUPPORT
STRUCTURAL STEEL UP TO THE CONNECTION OF THE FIRST NF
COMPONENT TO BE AN EXTENSION OF THE BUILDING STRUCTURE,
COMPONENT STANDARD SUPPORTS AND SHAPES WHICH TRANSMIT LOADS
TO THE EXTENSIONS OF BUILDING STRUCTURES ARE CONSIDERED TO BE
INSIDE THE NF JURISDICTIONAL BOUNDARY,

WEB/BLANK/EE
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STP CRITERIA FOR PIPE SUPPORT STRUCTURES (OUTSIDE BOUNDARY)

DESIGN/ANALYSIS

0 THE STP PIPE SUPPORT PROGRAM USES LINEAR ANALYSIS.

0 STP uses THE AISC SPECIFICATION STRESS ALLOWABLES WHICH ARE
EQUAL TO APPENDIX XVII FOR DESIGN, NORMAL AND UPSET
COMDITIONS,

0 ASME CODE ALLOWS AN INCREASE OF UP TO 2,1 OF THE STRESS
ALLOWABLES (NOT To EXCEED 0,70 Su CR 2/3 CRITICAL BUCKLING)
FOR THE FAULTED LOAD CONDITION, STP MAS CHOSEN TO USE 1,33
TIMES THE NORMAL CONDITION STRESS LIMITS (0,8 Sy BUT NOT MORE
THAN 2/3 CRITICAL BUCKLING) FOR THE EMERGENCY AND FAULTED
CONDITIONS,

0 THE LOADING COMBINATIONS USED ARE THE SAME AS THOSE INSIDE
THE NF BOUNDARY,

0 INCREASED ALLOWABLE STRESSES PERMITTED FOR COMPACT SECTIONS
ARE NOT USED,

0 MULTIPLE SUPPORTS ARE DESIGNED BY APPLYING THE MAXIMUM
LOADING COMDITIONS FROM EACH PIPE SIMULTANEOUSLY.

WEB/BLANK/EE
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2/3 CRITICAL BUCKLING STRESS CRITERIA !S SATISFIED FOR
ALL DESIGM CONDITIONS.,

USE OF TUBE STEEL IS MAXIMIZED IN THE SUPPORT DESIGN
BASED UPON THE INHERENT STABILITY ASSOCIATED WITH CLOSED

SECTIONS,

STRUCTURAL MEMBERS MEET THE WIDTH-THICKNESS REQUIREMENTS
FOR COMPACT SECTIONS,

COMPRESSION MEMBERS APE DESIGNED WITH EFFECTIVE LENGTH
FACTOR ("K") ofF 2.1,

A LOAD MAPGIN OF 15 PERCENT IS INCLUDED IN THE INITIAL
DESIGN NF LARGE BORE PIPE SUPPORTS,

WEB/BLANK/EF
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0 MATERIALS ARE PROCURED FROM QUALIFIED SUPPLIERS WITH AN
APPROVED QA PROGRAM,

0 CERTIFIED MATERIAL TEST REPORTS (CMTRs), CERTIFICATE OF
CompLIANCES (COCs) orR CERTIFIED MATERIAL LisTs (CMLS) ARE
OBTAIMED FOR MATERIALS,

0 ANSI N45,2,2 AND DAUGHTER STANDARDS ARE APPLIED FOR
RECEIVING, STORAGE AND RELEASE TO CONSTRUCTION AT THE
JOBSITE,

0 MATERIAL RECEIVES UNIQUE IDENTIFICATION COLOR CODING,

0  SINCE 1984, A SITE USERS’' TEST MARKING 1S PROVIDED FOR BULK
A-36 STEEL SHAPES AND A-500 GR, B (WITHOUT HEAT TRACEABILITY)
USED FOR PIPE SUPPORT STRUCTURES, THE SITE USERS' TEST
CONSISTS OF MECHANICAL PROPERTIES TESTING ON SAMPLE BULK
LOTS,

0 THE QUALITY ASSURANCE ACTIVITIES MEET THE REQUIREMENTS OF
10CFRS0 ApPENDIX B,

0 SITE WELDING CONSUMABLES ARE PROCURED To ASME 1[I, Part C
RECEIVED WITH CMTRS INCLUDING MEAT CODE NUMBER, AND STORED
AND DISBURSED IN A CONTROLLED MANNER,

0 TRACEABILITY OF SITE WELDING CONSUMABLES 1S MAINTAINED UP TO AND

INCLUDING THE POINT OF ISSUE,
WEB/RLANK/EE
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EABRICATION

0 WELDING PROCEDURES ARE QUALIFIED IN ACCORDANCE WITH EITHER
AWS D1,1, (1975 OR LATER),

0 WELDERS ARE QUALIFIFD To AWS D1,1 AnD/or ASME Sectiom IX,

0 AL IGNMENT PRIOR TO WELDING 1S MONITORED FOR FULL PEMETRATION
WELDS, PARTIAL PENETRATION WELDS (ExcLUDING TS FLAIR BEVEL
WELDS) AND FILLET WELDS WITH A GAP EQUAL TO OR GREATER THAN

1716 INCH,

0 WELDER QUALIFICATION RECORNDS APE MAINTAINED, PIPE SupPORT
WELDS ARE IDEMTIFIED TO A WELDER,

0 WELDED JOINTS ARE VISUALLY INSPECTED AFTER COMPLETION,
0 UNACCEPTABLF WELD DEFECTS ARE REMOVED AND REPAIRED USING SITE

APPROVED PROCEDURES, THME AREA 1S REINSPECTED TO CONFIRM
DEFECT REMOVAL,

WEB/BLANK/EE
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EXAMINATION

0 THE NDE PROCEDURES ARE IN ACCORDANCE WITH  PROJECT
SPECIFICATIONS,

0 THE ACCEPTANCE STANDARDS FOR VISUAL EXAMINATION OF WELDS ARE
DEFINED IN THE SPECIFICATIONS AND APPENDIX 3.8B oF THE FSAR,

0 SITE PROCEDURES PROVIDE ACCEPTANCE CRITERIA, SUCH AS
LIMITATIONS ON ROLL OVER, UNDERCUT, UNDERSIZE WELDS,
POROSITY, CRACKS, WELD SPATTER, ARC STRIKES, WELD PROFILE,
MISAL IGNMENT, FUSION AND OVERSIZE FILLET WELDS,

0 AWS VISUAL INSPECTORS APE QUALIFIED TO REQUIREMENTS OF ANSI
Nu45,.2.6,

0 QUALIFICATION RECORDS ARE RETAINED IN ACCORDANCE WITH
PROJECT PEQUIREMENTS,

0 INSPECTION 1§ PERFORMED TO VERIFY SUPPORT DIMENSIONS,
CONFIGUPATION, CLEARANCES, AND FEXAMINATION OF STRUCTURAL
WELDS,

WEB/BLANK/EE
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SUMMARY

PAGE 13 ofF 13

PLANT SAFETY 1S ASSURED BY

WEB/BLANK/EE

CONSISTENT APPLICATION OF AISC SPECIFICATION

ADMERENCE TO NF INSIDE BOUNDARY

2/3 CRITICAL BUCKLING STRESS IS MET FOR ALL DESIGN
CONDITIONS

CONSERVATIVE ALLOWABLES

STRINGENT MATERIAL CONTROL

STPINGENT CONTROL OF INSTALLATION AND FABRICATION

PROJECT SPECIFIC INSPECTION REQUIREMENTS
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ATTACHMENT 2
ST-HL-AE-1185

RESPONSE_TO NRC_COMMENTS

This attachment provides responses to various comments made by the NRC during
the NRC/ML&P/Bechte] Meeting in Bethesda, Maryland on November 9, 1984.

1.

2.

3.

4,

Material Shown on Pipe Support Drawings

STP pipe support drawings show both NF and AISC material on the drawina.
Material within the NF boundary is called out in the Bill of Material as
NF. Material outside the NF boundary is called out in the Bill of
Material as AISC. Welds between the NF portion of the support and that
portion of the support outside the boundary are shown as NF., All welds
within the NF boundary are NF,

Non-Destructive Examination of Full Penetration Welds Outside the NF
Boundary

HLAP has reviewed the current Non-Destructive Examination practices at STP
and decided to augment the existing requirements for certain welds in the
following manner. Full penetration welds on ASME Class 1 piping system
support structures outsid? the NF boundary will be examined both visually
and by the dye penetrant (PT) examination techniques. This modification
will provide an additional leve! of confidence in the continuity of the
load path between the NF boundary and the building structure.

In-Process Surveillance Inspection (Stop Work Authority)

Quality control inspectors performing in-process surveillance inspections
have stop work authority in accordance with project Quality Assurance and
Quality Control procedures. In addition, both the Quality Assurance and
Oualit{ Control organizations have the right to increase the frequency of
surveillance inspections based on previous inspections.

Bolting in the Extension of Building Structure

The maximum measured ultimate tensile strength of the bolting material
does not exceed 170 ksi in view of the susceptibility of high-strength
materfals to brittleness and stress corrosion cracking.

A, Preloading Techniques

Bolts within AISC boundary are installed in accordance with AISC
specifications. Bolts are tightened either by turn-of-the-nut
method, or by the calibrated wrench method. According to AISC
specifications these preloading techniques will produce bolt
stresses, on the average, equivalent to 70% of the minimum ultimate
tensile strength.

1446¢/0057¢
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B, Stress Corrosion Cracking

Bolting used outside the NF boundary is limited to the following:

ASTM A-307
ASTM A-325
ASTM A-449
ASTM A-540
ASTM A-193
ASTM A-490

Stress corrosion cracking should not be a problem with the above
materials as their maximum ultimate tensile strength is less than or
equal to 170 ksi.

1446¢/0057¢
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Certifitation s by user Tests per
S5 1000

Raf, SS1007
Bolting Materials:
AS™ A - 325 - ooc®

A - 4% - OC
R - 37 - 00C
A - 1% - u
A - 563 - CoC
A - 849 - (MR
A - S80 - (MIR
A - 193 - (wIR

* 000 = Certificate of
Conformance
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I-25% W T1-AISC 111-STP PRACTICE QUTSIDE THE &F BOUNDARY IV-COMENTS
r.l'f“l
Vol LD D BRADING .45 Filler Metsl for Welding Ref. SS0076 ana CSW0O9
BRIEREA S

for ihe reguirements governing
the malerials to be used for welding

o prazwmg, see F 2000
\

welgng (onsomadle Procured
te A 1] Port O

r‘-l'ﬁ. MATERIA IDENTIFICATION

The idemt :f icaton of material
requiring (ertified Material Test
Reports shall meet the reguirements
of MA-3754.6. Materials furmished
with {ertificates of (ompliange shail
se wentif red with the apolicable

saterial specification, grade, and

52 10 e

welamg electrodes for manuas’
nreldeg metai-arc welding snall com-
form to the Specification for Milg
Steel (owered Arc-uelding [ lectrodes,
Al AL LD, Tatest egailiom.

used in the submerged-arc Drocess sh.
conform *o F60 or 70 AWS-flux classy~
fications of the Specification for
Bare Mild Steel flectrodes ang Fluxes
for Submerged Arc Welding, ANS A5 V7,
latest edition, or the provisions of
Sect. 1.17.3.

€605 or E705 electrodes used in
the gas metal-arc process shall com-
form to the Specification for ™ilg
Stee! flectroges for G:y Metal-Arc
Welding, ANS AS5_18, latest editiom,
or the prowisions of Sect. 1.17.3;
€80T or E70T electrodes used in Ui
flus cored-arc process shall com-
form to tee Specification for Wilg
Steel flectrodes for Flus-lLoreg-
Arc Welding, MG A5.20, latest
edition, or the prowisions of
Sect. LA7.3.

Mamgfacture's certification shall
comstitute sufficient evidence of con-
formity with the specifications.

SUPPLEMENT 3
*1.3%.5 ldentification of Steel

The fabricator shall be able to
demonstrate by a writlen procedure and
by actual practice a method of
material apolication and traceadility,
wisible at least through the “fit wp'
operation, of the main stress carrying

concumal le procured

Ref . WS000)

Class 1 Components :

A1l materi1al supplied by WS| has
heat number grade and (lass indicated
on the material. Class 2 & 3 and WPS]
bulk supp’ied seme as Class 1.

W51 fabricated wd Non-WPSI bulk
wdent ification t) heat number V.

Site practice is in excess
of AISC reguirements with
regard to stock or bulk
material. In addition
construct ion materials are
further verified during
site user tests.

Ref. S50030 SCN 20
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T1-AISC

111-STF PRACTICE QUTSIDE THE IF BOUNDARY

IV-CUHENTS

-39 W
FLTERIAL
clisss. Matersals for small itews

wnall pe controlled Quring the san-

wfacture of The Componont SuDDOrts

%0 Inat they are destifrable as

e ceptable material unt il the

raterial 15 actually consgmed ™ the
.\wxes'.-

Material supelied witn (MIR's as
regutred by W-7130 must carry the
specification, grade ang heal number
towrough to tee comp leted component
stage. Material supplied with a COC
25 reguired by W-2130 need only

b marked with tne specfication

and grade. Altermatsly the swoplier
may inwoive Code Case %-225 for
miterial which 13 per=itted 1o be
supplied with 2 COC. Joest:fication
of the material to the materialc man-
Facturerers certificate of complianc
15 mot reguired after Uthe Component
support manufaCturer or the material
suwd her whe furnishes component
suoports a5 material, has verified
that the seterial meels the specifi-
cation. Therefore material supplied
tc code case N-275 does mol reguire
permanent mareing traceadle to the
to the certif icat ion document .

97 180 300

elements of a shioping prece.

The traceadility metend shall be
capadle of verifying prover material
application as it relates to:

A, Material specification
ges ignat ton

B. Heat mumber, if regquired

{. Material test report for
special requirements”

Code of Stamdard Practice

SECT. §  STOCK MATERIALS

{a) Many fadbricators maintain
stocks of steel products for use n
their fabricaling operations. Such
materials as are taken from stock by
the fabricator for use for structural
surposes must be of a2 guality at least
egual to that regquired Dy the speci-
fications of the American Society for
Testing and Materials "policavie to
the classifications covering the
intended use. M1l test reports are
accepted n the trade as sufficienst
record of the quality of meterials
carried n steck by the fabriiater.

The fadbricator checks and retains
the m11) test reports covering the ma-
terials he purchases for stock, but,
because it is sbviously impracticable
to do sa, he does not mainlain records
such 25 would raentify individua)

Ref. &7 23.0 Para 6.1
55 Para 12,8

preces of stock saterial agamst indivi-

dual mil) test reports. Sech records
are not regquired if the fabricator
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SHEET W OF 15m SHEETS

I-ASsT W T1-A1SC T11-5T9 PRACTICE GUTSIDE THE W BOUNDARY IV-COMMENTS

MRTERIAL

Code Case 8-225 also allows the | purchases for stock under established
sugplier tc provige a (M (Certified | specifications as tO grade and gqualily
material listing! = Yeew of 2 (K. and the purchases Can be checked
against mill test reports.

&) It s common practice for
the fabricator to use steel saterials
from his scock wm his facricating
oper at ions whensver he gesires lo
do so, instead of ordering items from
the mi'l for the specific wse. Stock
matertals purchased under mo particular
specificatwoms or unger specificatiens
less rigid than those mentioned sbove,
or stock materials which has mot been
subject to mill or other recogaized
test reports, are not sed without
tne express aporoval of the gwmer
and then only under rigid wmspection,
excepl that such material say be used
for small gnimportant details where
tne guality of the material could
notl affect the strength of the

\m.
/
W20 TETERIORATION OF WATERIAL Not Asdressed Material and Components are received, Site Procedure 651002
N SERVICE unlcaded, handled, an of stored in Rev. 3 Complies with ANS]
des ignated areas. Reguirements of N85.7.2 for Level D
Cons derat ion of deterioration ANS] Na5. 2.2 Level D apply. Stor age
of materials Caused by service is
gemerally cutside the scope of this Site Procedure 551002 Additional Environmoaial
Jebsection. It 15 the respomsibility conditions are specified
of the Owmer to select materials Insite Procedure Require-
seitable for the comdilieons stated ments mposed on vendors
wm the Desige Specifications see JS510N0 and JOI000
(NA-3250), with specific attestion
Jeng to the effect of service
| condit woon the propertres f
| \tb materials.

Weguivements of ANS] WA5 .7 .2 Lewel D
Site Procedure 651002

\
\
|
’ 92 150 D
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SHEET B8M OF I5M SHEETS

1-A5% W 11-AlISC I11-STP PRACTICE OUTSIDE THE N BOUNDARY IV-COMENTS
mMrTEEIAY
W20 WEAT TREATMENT TO ENMANCE La l.' Omly Applicable to kot applicable. No guenched and tempered
IMPALT PROPERTIES ASTM A-514 meterials wnvolved.
Larden steel low-alioy steels, No PRMT wnvolved at this

ang migh-alloy chromiem [Series 4xx) time may be required on
steels mey be heat treated by later components NPS! has
rugencIng and terdering T enhance oot sapplied say compor<~t
their wpact progpertres requiring Pl -they have an
[Ma-3786(2)(7)]. Postweld heat approved procedure 1f
treatoent of the compoment at a tem- required

perature of mot less thas 1100F

may be comsidered 10 be the lempering

Lm of the hesl treatment.

Wt applicable to materials

myoleed ot this Lime

s

fv-z?n Test Cowpon Weat T 1.2.3.6 Not applicable. Materials used do not

for Ferritic Materials

When ferritic steel materials

mens for P-No. | materials with 2
naminal thicemess of 2 in. or less
are not reguired to bDe S0 heat

weld heat treatment total tim
atl tesperature or temperatures for
the test material shall pe at least
B0% of the total time at tespera-
ture or temperatures during actual
postweld heat treatment of the
material, and the tolal time at
temperastyre or temperatures for the
test material may be performed in 2
s ‘wgle gycle.

2
:
i

when regquired by the plans or
specifications, welded assesdlies shall
be stress relieved by heat treating
w accordance with the provisions of
Article 310 of ANS D1.0-69.

The technigue of welding employed,
the appearance and guality of welds
made, and the methods used in correct-
mng defective work shall conform to
Section } - Workmanship and Sectiom 4 -
Technigue of the Loge for Gelawng in
Buildwng Comstruction, D1.0-69, of the
American Welding Society, escept that
the tolerance for flatmess of girder
webs given in Article 305 need not
sooly for statically loaded girders.

~

require nprocess heat
treatment |
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SHEET 9M OF 15M SHEETS

1= W 11-AISC

T11-5TP PRACTICE QUTSIDE THE NF BOUNDARY

TV-COMMENTS

MRIERIA

dny postwe id Reat trealment Lime whiCh
15 anticwpated to De applred to the
saterial or tew after 1t 15 COM-
photee snall be wec1fied I the
Desrgn Specification. The menu-
factorer shall wciude this time n
the total tewe ;° temperalure

specif ied to De 200lted to the test

W 2272 Test (owon Weat Treatment |
for Quercned and Tempered
Materiais

Through and [nc luding
w227

Mot apolicadle to materials invo lved.

-
WF.2300 FRACTUST TONGHNESS REQFIRE- ot Addressed
MENTS FOR MATERIAS

W 2310 WMATERIALS TO 8 T
TESTED

R5T™ AS1Q Only AT Material

W-2311 Cosponent Supports For
Wnicn mpact Testing of
Materrals It Reguired

Tae Desige Soecrfications
(M8-3250) for each compomen? support
hall state whetrer wmpact testing
is reguired for tae materials of which

SuCh compoments = the apolicatie

O g0 0.

Not apoticable.

hot applicable.

ho quenched and tempered
materiais nvolived.

Materials utilized by STP
for pipe support comstruc-
tion cutside the W boundary
d0 no' raguirs impact tests.
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SHEET YuM OF 15M SHEETS

1-ASHE W 11-AlISC 111-STP PRACTICE OUTSIDE THE NF BOUNDARY IV-COMENTS

MATERIAL

Subsection. Tne requirements for
norintegral supports shall be as
specified in N -2300, except that

the materials des:rived in (a) through
(q) below are not to be mpact

tested as a requirement of this
Subsection:

(a) Materials with a nominal
section thickness of 5/8 in. and
iess,

(b) Bolting, including studs,
nuts, and bolts, with a nominal
size of 1 in. and less;

(c) Bars with a nominal cross
sectional area of |1 sqg in. and
less;

{d) Materials for fittings with
all pipe connections of 5/8 in.
nominal wall thickness and less;

(e) Austenitic stainless steels;

(f) WNonferrous materials;

(4) Materials for supports when
the miximum stress does not exceed
L6000 psi tension or 1S compressive.

Uniy for Integral Components.

~
NF-2320 [IMPACT TEST PROCEDURES Not Addressed Not applicable. Materials utilized by STP
for suppert comstruction
NF-2321 Charpy V-Notch Tests outside the N buundery

0o not require impact tests,

The Charpy V-notch test (C) when
required, shall be performed in
accordance with SA-370. Specimens
shall be in accordance SA-370,

Fig. 11, Type A. A test shall
consist of a set of three full-size
10 x 10 mm specimens. The test

. temperature and the lateral expansion,
the absorbed energy and per cent shear
fracture as well as the orientation
and location of all tests performed
to meet the requirements of NF-2330
shall be reported in the Certified

Material Test Report.
M

9218w /0304w
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IV-COMMENTS

MATER]AL

Throuah and Including
NF -2 300

Only for Integral Attachments

NF-2400 WELDING AND BRAZING
MATERIALS

NF-2810 GENERAL REQUIREMENTS

A1) welding materials used in the
construction and repair of components
or material, except welding materials
used for hard surfacing, shall con-
form to the requirements of the
we'ding material specification or
to the requirements for other welding
material as permitted in Section IX,
In addition, welding material shall
conform to the requirements stated
n this Subarticle and to the
rules covering idertification in
N -2150.

Through and Inc luding
NF - 2450

\
welding Consumables Conform to
ASME 11 Part (

No Brazing on Components

92 184/0304W

(las

Filler Metal for Welding
Welding electrodes for manual to ASME [] Part C.
shielded metal-a=c welding shall
conform to the Specification for Mild Ref. WS0001
Steel Covered Arc-Welding Electrodes,
AWS A5.1, latest edition, or the
specification for Low-Alloy Steel Cov- ASME III Part C
ered Arc-Welding Electrodes, AWS A5.5,
latest edition.

Bare electrodes and aranular flux
used in the submerged-arc process shall
conform to F60 or F70 AWS-flux classi-
fications of the Specification for
Bare Mild Steel Electrodes anc Fluxes
for Submerged Arc Welding, AWS AS.17,
latest edition, or the provisions of
Sect. 1.97.3.

Ref. JS1000

E60S or E705 electrodes used in
the gas metal-arc process shall conform
to the Specification for Mild Steel
Electrodes for Gas Metal-Arc Welding,
AWS AS.18, latest edition, or the
provisions of Sect. 1.17.3; E60T or E70T
electrodes used in the flux cored-arc
process shall conform to the Specifica-
tion for Mild Steel Electrodes for
Flux-Cored-Arc ®elding, AWS A5.20,
latest edition, or the provisions of
Sect. 1.17.3.

Manufacturer's certification shall
constitute sufficient evidence of
conformity with the specifications.

N

Welding Consumables Site - fFor all
applications (ALM -AWL-AISC) conform

Welding Consumables N°5] ordered to

See comment.

The site procures all
welding Consumables to

the highest leve! of anti-
cipated use. This practice
prec ludes the use cf
unqualified consumables

No brazing on pipe support
structures outside the N
boundary
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MATERIAL

Visual examination shall be
applied to the areas of threads,
shanks, and heads of final machined
parts. Harmful discontinuities sucn
as laps, seams, or cracks that would
be determineta)l to the intended
service are unacceptable,

NF-2585 Repair By Welding

wWeld repairs of bolting material
and rods are not permitted.

NF-2600 MATERJAL MANUFACTURER'S
QUALITY SYSTEM PROGRAMS

NF-2610 DOCUMENTATION AND
MAINTENANCE OF QUALITY
SYSTEM PROGRAMS

Material Manufacturers shall
document and maintain Quality System

Programs (HA-3700).
~

JS1000 involves the use of the
1976 Summer Addenda see below.

s

NF-2610 DOCUMENTATION AND MA]N-
TENANCE OF QUALITY SYSTEM
PROGRAMS

(a) Except as provided in (b)
below, Material Manuf actures and
Material Suppliers shall have a
Quality System Program or an
Identification and Verification

Program, as applicable, which meets
the requirements of NA-3700.

9218wW/0 3044

Not Addressed No Weld repairs made to bolts ASTM specifications for
or rods bolting material do not
provide for weld repair
Ref. 151000 Para 7.1.2
”
SECT. 1.26 QUALITY CONTROL

1.26.1 General

The fabricator shall provide
quality control procedures to the
extent that he deems necessary to
assure that all work is performed in
accordance with this specification.

In addition to the fabricator's quality
control procedures, material! and work-
manship at all times may be subject to
inspection by qualified inspectors
representing the purchaser. [f such
inspection by representatives of the
purchaser will be required, it shall be
50 stated in the information furnished
to the bidders.

1.26.2 Cooperation

As far as possible all inspection
by representatives of the purchaser
shall be made at the fabricator's plant.
The fabricator shall cooperate with the
inspector, permitting access for inspec-
tion to all places where work is being

done. The purchaser's inspector shall
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NF-2500 EXAMIRATION AND REPAIR OF Not specifically Addressed Material examined and renaired in In addition to the repair
MATERIALS accordance with the mat_rial criteria detailed in the

NF-2510 EXAMINATION AND REPAIR OF
MATERIALS OTHER THAN
BOLTING

Materials for component supports
shall be examined n accordance with
material specifications. Un-
acceptable defects may be repaired as
permitted by the material specifica-
tion.

Material examined and repaired in
accordance with the material
specification.

NF-2580 EXAMINATION OF BOLTING
MATERIJALS AND RODS
NF-2531 Required Examinatiors
NF-2581.1 For Class | Component
Supports. A1l bolting materials
and rods shall be visually examined
(NF-2582). Nominal sizes greater
than 2 in, shall be examined by
either the magnetic particle or
liquid penetrant method (NF-2583).
In addition, nominal sizes greater
than 4 in. shall be ultrasonically
examined as required by NF-2584,

NF-2581.2 For Class 2, 3 and MC
Compuonent Supports. Bolts, studs,
and nuts shall be examined in
accordance with the requirements of
the material specification and
NF-2582.

NF-2582 Visual Examination

9218W/0 3084

1.4.4 Bolts

High strength steel bolts shall
conform to one of the following speci-
fications, latest edition:

High Strenqgth Bolts for Struc-
tural Steel Joints, Including
Suitable

Quenched and Tempered Steel Bolts
and Studs, ASTM A449

Quenched and Tempered Alloy Steel
Boits for Structural Steel
Joints, ASTM A4Q90

Other bolits shall conform to the
Specification for Low-Carbon Steel
Externally and Internally Threaded
Standard Fasteoners, ASTM A307, latest
edition, hereinafter designated as
A307 bolts.

Manufacturer's certification shall
constitute sufficient evidence of con-
formity with the specifications.

specification

Ref. SSU0026

A1l bolting material inspected by the
Supp lier in accordance with the ASTM
specifiation.

A1l ASTM A-540 Bolting materials
require vendor to perform visual
inspection and for Bolts over 2%

3 PT or MT

In addition all category 1 bolts get

a user test where the properties
reported by the supplier are confirmed
Ref. S5SS50030

£50027 (PLT-Testing Spec)

material specifications
The site uses CSPEZ and
CSP8K to control repairs
of AWS or ASME materials
Repairs outside the limits
noted in the material
specifications are dis-
positioned on an “I(R"
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MATER] AL
TABLE 1.17.2
/
e
Base Meta! WELDING PROCESS!s 2

Shie Tded Submerged- Gas Flux ** Table 1.17.7 is included
Metal-Arc Arc Metal-Arc  Cored-Arc in its entirety for complete-

% r. B, at WS A5, 17 » ) o3 ness. Actual materials used

A375, AS00, A501, or A5.5, FoX or F7X- E705-X or ESOT-X for pipe support construction

RA529, and AS70 Gr. D  E6OXX or Exxx E70U-1 or E70T-X outs ide the NF boundary are

and £ £7oxx3 (except EXXT-2 Timited to these materials

and EXX-3 indicated on Page M,

ASTM A242, A441, AS72 ANWS AS.) or AWS A5.17  AWS AS.18 AWS 5.20

Grades 42 thru 60 k5.5, F7X-EXXX E705-X or E70T-X

and A E70xx° E70U-1 (Except E70T-2

and E701-3)

ASTM AS572 AWS Ag.s Grade FB0 Grade EB0S Grade EBOT

Grade 65 EBOXX

ASTM A514 ouer AWS A5,5 Grade F100 Grade EV00S Grade EN0OT

2 1/2" thick E100XX~

ASTM AS514 2 /2" AWS A5.5 Grade F110 Grade E110S Grade ENOT

thick and under E110xx3

Use of the same type filler metal having next higher mechancial

properties is permitted.

1. When welds are to be stress relieved the deposited weld metal shall not exceed 0.05 percent vanadium.

2. See Article 422 of AWS D1.0-69 for electroslag and electrogas weld metal requirements.

3. On joints involving base metals of different yield strengths, filler metals applicable to the lower yield strength
may be used.

4. For architectural exposed bare unpainted applications, the deposited weld metal shall have similar atmospheric
corrosion resistance and coloring characteristics as the base metal used. The steel manufacturer's recommendation
shall be followed.

C- Low hydrogen classifications.

9218w/0 304w




| NA-3767.4 shall be met as required
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MATER]AL
(b) the requirements of 50 schedule his work as to provide the

by NF-2130. The other requirements
of NA-3700 need not be used by
Material Manuf acturers or Material
Suppliers for small products, as
defined in (c) below, and for
material which is allowed by this
Section to be furnished with a
.ertificate of (orpliance., For
these products, the Manufactuer's or
Installer's Quality Assurance
Program (NA-4000) shall include
measures to provide assurance that
the material is furnished in accor-
dance with the material specification
and the special requirements of this
Section,

(c) For the purpose of this
paragraph, small products are
defined as given in (1) through (3)
be low:

(1) pipe, tube, pipe fitt-
ings, and flanges of 2 in. nominal
size and less

(2) bolting material inclu-
ding studs, nuts, and bolts of 2 in.
neminal diameter and less

(3) structural material
with a nominal cross-sectional area
of 2 sq in. and less

(d) When impact testing is
required in accordance with
NF-2300, the material not
exempted by NF-2311 shall be furnished
with Certified Material Test Reports
in accordance with NA-3767.4.

92184/0308W

minimum interruption to the work of the
fabricator.

1.26.3 Rejections

Material or workmanship not in
reasonable conformance with the provi-
sions of this Specification may be
be rejected at any time during the
progross of the work. The fabricator
shall receive copies of all -~eports
furnished to the purchaser by the
inspection agency.

1.26.4 Inspection of Welding

The inspection of welding shall
be performed in accordance with the
provisions of Section 6 of the Code
for Welding in Building Construction,
D1.0-69, of the American Welding
Society.

When non-destructive testing is
required, the process, extent, techni-
que and standards of acceptance shall
be clearly defined in information

\Nrnished to the bidders.

NPSI Supplied matarial invokes
NA3767 .4 and ANS] N45.2
fef. JS1000

thon-IPS] supplied material invokes
ANSI N-45.2

Ref. 550030



vim XVILI2NE Siress In Temion

Tine alkow abc stress in tension shall be as given in
(a). (5. and (c) helow.

fa) On the net section, except at pin holes, the
allowable stress in vension shall be:

F, = 0M5, M

but not maore than 0.5 times the minimum ltensile
steemgth of the steel.

(5) On the et section &t pin holes in eychars, pin-
connccted phiies, or built up members, the allowable
stress i tonsion shall be:

F, = 0455, @

fe) XV11-2461.1 provides the rules for the design
of threadcd parts in tension.

XVI-2461.1 Temdle Stress Owly. Rodis loadod in
direct tcnsion shall be so proporioncd that thew
average leasile stress, F . computed on the basis of
the actual tonsile stress arca available (independent
of any initial tightcning force), shall not exceed:

ta) For fermtic stecls:
l’.-~’{
(b) For austenitic steels:

S.

Fo= 33
s.nmmmwum.
The applicd load shall be the sum of the exiernal
load and any tcnsion resu'ling from prying action
produccd by deformation of the connected parts.

11 COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

ALLOWABLE TENSION STRESS

AISC

1.5.1.1 Tension
On the net section, except st pin holes:
F, - 060F,
but not more than 0 5 times the minimum tensile strength of the steel
up members
F, = 0.46F,
For tension on threaded parts see Table 152 1.

1.5.3 Rivets, Boits, and Threaded Parte

1.5.3.1 Allowsble tension and shear stresses on riveta, bolts and
threaded paris (kips per square inch of ares of rivets before driving or
Mwﬂdhﬁdm—“m”.“)ﬂ
be se given in Table 1.5.21. High strength bolts required to support,

spplied load by means of direct tension shall be so proportioned that their
uvernge Lenwile streas, computed on the basis of nominal boit ares and inde-
prendent of any initial tightening force. will not exceed the appropriate stress
given in Table 1 52.1. The applied load shall be the sum of the external
load end any tension resulting from prying action produced by deformation
of the connected parts.

On the net section at pin holes in eyebars, pin-connected plates or built-

SH 1 of 13

STP PRACTICE

SAME AS AISC




XVIS-2212 Stress in Shear

mktmntﬂ*ohﬁkmhm
shali be: \

F, = 0405, o)

The gross section of roli! and fabrcated shapes may
be taken as the prodduct of the overall depth and the
thickness of the web, X\ 11:2261.2 pnes the reduction
in shear stress required foi thin webs.

AVII-2213  Stress in Compression

The allomadle stress in compression shall be as
required by the followng subparagraphs.

XVI1-2213.1 For Graes Sectioms Where K/% Is Lew
Than €. On the gross section of milly hadod
comprossion members when Kiv, the bwpest of-
fective shenderness rato of any unbraced scpment o
delined in XV11-2240, is less than C,. the allowable
stress in compression chall be:

COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES

ALLOWABLE SHEAR STRESS

AISC

1.5.1.3 Shear
On the gross section F, = 040F,

(ﬂn'--dh.dnh‘.dIMMmhhl..
the product of the il depth unl the thickness of the web. See Sect.
1 10 for reduction required for thin webs. For dimcussion of high shear stress
-wwummam-mmhh.
m*ﬂ.cﬂMMlll,!)

ALLOWABLE COMPRESSION STRESS

1.5.1.3 Compression

® 1.5.1.5.1 On the gross section of axially loacad pression b
@ when Ki/r, the largest effective slenderness ratio of sny unbraced segment as
defined in Sect. 1.8, in less than C,:

(Ki/ry*
[a - ]r.

o - AKim (KU e
: “.’-' w"
where C, - {h't
F,

SH 2 of 13
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ASME
Kinp
) -
ol — ::no
Kir)
.’.o—i_“_.-_; )

..nl'_-
C \/ s

XVIL-2211.2 For Gross Sections Where Kiir Is
Grester Then €. On the gross section of axially

loaded compression membeors when Kiv exceeds €,
the allo-able stress in compression shall be.

I2°E

Fe S omwry

)

XVI-22133 For Grows Sections Vitere the Slew-
dormess Ratlo Excords 120, On the pross section of
suially hiuded bracing and secondary members, when
I exueeds 120, the allowablc stress in compression
shall be:

Firq @) or (%)

1
16 o

Fau™ (6)

XVII-22134 For Plate Girder Stlffenrs. On the
pross arca of plate grder suffeners, the allowable
sires< in compression shall be

F, = 0608, m

XVIE221LS For Wetn of Rofied Shapes. On the

webn of rolled shapes a3t the tovs of the fillers, the
allow able stress in comprcsson shall be:

F, = 0755, x)

COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

ALLOWABLE COMPRESSION STRESS (Con't)

AISC

Ki/r exceeds C,:
12«°F

Fo = ki

members, when [/r exceeds 120:**

F F. [by Formula (1.5-1) or (1 5-2)]

U
[ F
200¢

1.5.1.3.4  On the gross area of plate girder stiffeners.
F, = 060F,

Sect. 110100
F, = 075F,

15132 mmmmaumwwmm

15133 mm.u-mdnmwmum

15135 On the web of rolled shapes at the toe of the fillet (crippling, see

SH 3 of 13
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XVIL1214  Serems I Bonding

The sllowabie bending stress resultmg from iens- =
n structural members shall be as

B COMpTCSlOn
wnhmm*

XV1I-2214.1 In Compact Sections

ﬂf“ﬁ“umhd
mhv‘d-hﬂqmm
about and loaded in the planc of thew minor axes snd
meeting the requirements of Subsecton NF shall

F, = 046, ®)
In order to qualily, 8 rember shall meet the
requirement of (1) through %) below.

(1) The Nanges shall Sc continwously connecied
10 the web or webs.

(2) The width 10 thickness ratio of unstilfened
projecting cicments o the compresson as
defined m XV11-2224, shall not exceed 52.2/

(3) The width 1o thickness ravo of stiffened
elements of the compresuon as defined m
X ¥11-2224, shal! not exceed 1907/ S,

4) The depth o thickness ratio of the web or
webs thall not exceed the valve

dh=an (l -1 %)/J!,’ (n)

except that it need not e less than 2577 /S,
(3) The compression Mange shall be supporied
lnterally at mtervals not to eaceed 768, / /S, or
20000
Ellpb,

COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

ALLOMABLE BENDING STRESS

AlISC

1514 Bending

*mwdum-
"-..“'.

requirements
b. ‘lbm-dbd-h‘

s22/VF,

ﬁmbhﬂll“-(lm.#
an = 5"’-(1-114’;-) when [/F, 5016

dn = 5VF, when [/F, > 018

My F,
““hd‘h-hlﬂuﬁl

(mu 1200

15141 Md-ﬁ-““dmhb
.u-n.nq-h-c.—-:ma girders and members
ﬁlwmdwhhhdh“-ﬁd

of AS14

I-*b.‘y-ﬁ&*-—hﬁﬂb“

projecting
“h‘.ubml.&l.l.“-ﬂ-—d

e Nm-&d“—-dﬁ-ﬁ
Sange, e defined in Sect. 1.9.2 1, shall not exceed 10/VF,

d ﬁm*dhﬂuﬁ_ﬂﬂ“b*

(15-4a)
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(b) Beams and girders (including memhers de-
signed on th - basis of composite action) which meet
the requirements of (1) through (5) sbove and are
continuous over supports o are agidh framed to
columns by 1 wams of ngh stremgth bolis or welds may
be proportioncd for mnc-tenths of the negative mo-
ments produ-od by gravity loading which are maxs-
mum ol poents of support, provided that. for such
members, the muumom positive moment shall be
morcased by one-icnth of the average mopative moe-
monts. Thes reduction shall not apply 1o moments
produced by loading on cantilevers. I the negative
moment i resssted by & column npdly framed 10 the
bueam or pirdor . the vnc-tenth reduction noy he used
n propes omng the columa for the combincd axial
and bending hading. provided that the stress, [, duc
0 any concurrent axsal kad on the member . docs mot
excecd 0.1

XVI-2204.2 I Mewhors Wik High Plange Widih
Thickness Ratio. Members whach meet the re-

. of XVIL-22M | ¢ that b/ 21, exceeds
S22/ VS, but is kess than 9% may be designed
on the hasis of an allowabie bending stress:

F=S,jom -um(;’;) f!’,‘] (1)

XVIL22143 In Dowbly Symmetricsl Messhers With
Bending About the Miner Axk. Tension and com-
pressios o exireme fihers of dowbly symmetncal |
and H 5 pe members meeting the requirements of
AVIL-2214 i{a) and (b) and bent ahout thesr minor
sus, sold round and squarc bars and sohd rec-
tangpular sections bent about thew weaker aus shafl
result i 8 macimum bending stvess

F, = 0755, 2)

COMPARISON BETWEEN ASME, AISC COﬁES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

ALLOWABLE BENDING STRESS (Con't)

AISC

Facept for hybrnd girders and members of AS14 steel. beame and g
(imcluding mem:bers designed on the basis of composite action) which -lt—‘;:
requirements of subparagraphs & through { sbove, and are continuous cver
supports or are ngdly (ramed (o columns by means of rivets, high strength bolta,
or weids. may be proportsoned for %9 of the negative moments produced by gravty
r*‘-—-— *t poents of support,

matimum posilive moment shall be increased of the -
e T e S T
cantilevers negative moment m ressmied column rydly framed
b-ﬁﬁ.h'ﬁ.w—y.h-‘.h. rons .
combined axial and bending loading, provided that the stress, /, . due to any
concurrent azial load on the member, does not exceed 0 15F,

15142 Members (except hybrd gurders and members of AS514 steel) whach
meet the requirements of Sect. 1.5.1 4.1, except that b,/2t; exceeds 65/v F, but
i less than 95/vF, . may be designed on the basis of an allowsbie bending
siress

P - r,ln.ndcu(;l')m] (15-50)

15143 Tewion and compression on extreme fbers of doubly-
symmetncsl |- end H shape members meeting the requirements of Sect
15141, subparagraphs & and b, and bent ahout thelr minor axes (except
members of A514 steel). solid round and square bars;, and solid rectangular
sections bent ebout their weaker axes

'. - ‘".

Doubly symmetrical | and H shape members bent shout therr mnor axm
(except hybrd girders and members of AS514 steel) meeting the ! of
Sect. 151 4.1, subparagraph |, except where b,/2t; exceeds 65/ F, but = less
than 95/v F may be designed on the bass of an sllowable bending stress

Fo o r,[un-m(g)\/r;] (1.55b)

SH 5 of 13

STP PRACTICE

SAME AS AISC




SH 6 of 13
COMPARISON BETWEEN ASME, AISC CODES

AND STP PRACTICE FOR PIPE SUPPORT

AVIL22142 In Rox Type Plexwrsl Membens
Tension and compression on extreme fibers of box
type ficxural members whose compression flange or
web w ith 10 thickness ratio dors not meet the

of XV11-2214.1 but docs conform 10 the

2500/5, imes the iransverse distance out 10 out of the
webs sh I result i A maumem bending siress:

£, = 0s0s, 03

XVIL 2214 5 In Misceflancom. Men Sers

fa) Tenwon on extreme frhors of flexural members
not covered m XVIE22M 1 theough XVIEL2214 4
shall resutt in 2 maximum bending stress:

F, = 0605, (14)

) Compeession on extreme fihers of flexural
members inclnded in (2) above, having an axn of
symmetiy m and leaded m the plane of thewr web and
compression on extreme fibers of channcls” bemt
sbout thew mapw axis shall have the larger value of

hending stvess computed by Egs. (15). (16). and (I7),
as apphihie. but not mure than 0605,

Then 102 x t‘.‘!_‘ s x 10°C,
" o -

1 S0y
" [3 T Box n‘c.] "

e B, 2 SI0X 10°C,
V s,

mox we

'. -
)y (16)

DESIGN OUTSIDE NF BOUNDARIES

ALLOWABLE BENDING STRESS (Con't)

RISC

15.:44 Tension and compression on extreme fibers of box type Mesural
members whose compression Mange or web width thickness rat:o does not meet

the requirements of Sect. 1.5 1.4 1, but does conform 1o the requirements of Sect.
19

Fy = '“,

Lateral tormonal buckiing need not he investigated for 8 hot section whaose depth
w less than 6 Limes its width  Lateral support requirementa for box sections of
larger depth o wadth ratios must be determined by special analyss

15145 Onextreme fibers of flevural members not covered in Sect. 15141,
1514215143 x1504 4

Fy = 060F,

1.5.1.4.8s Compresion on extreme fbers of Sexural members in-
cluded under Sect. 1.5.1.4.5, having an axis of symmetry in, and luaded in,
the plane of their web, and 'on extreme fibers of channes. * bent
sbout their major axis  the larger value computed by Formulae (1 5-8e) or
(156b) and (157) as applicable (uniess » higher -u-_b:mu
-u-n-ud.—--u-“’; st mot more than O 60F,

X WG 'ﬁ‘ X 10°G,
When A 7,

F- [-: ljﬂxx m]l, (1.5-8e

'Mh‘n&ﬂ#bh—‘
** See Appendix D and Commentary Sects. 15.1.45 and 15.1.46,
last two paragrapha, for aiternate procedures =

*4¢ See Sect. l.nhwmhhwh"-

STP PRACTICE

SAME AS AISC




When compression Mange = sohd and approximately
n cross section and its area is not les

than that of the tenvon Nange
12x 0
- T""—q an
where

Co= 175 & 10S(A1,/My) + O3(AM/MP <23
where A7, is the smalier and Afy the larger
b ding moment 2t the ends of the unbraced
I pth, talen shout the sirong axis of the
member, and where A,/ M, the ratio of end
m -ments, 8 poutive when A7, and M; have
th: same mgn (reverse cunature bending)
and negative when they arc of opposste ugns
(s 'gle curvature bendng). when the bend-
me moment T any point within an unbraced
te -gth i larger than that at both ends of thes
fe gth, the value of €, shall be wken as
wnity, C, shail also be wken as wnity n

the value of F, and F_ 10 be used
n Eq (19) (XVI-2230 gwves L‘u hm-
itz wom im plate pirder Mange stress)

fr) For wheid pinte ginders, S, for Eqs. (15) and
(16) is the pield stress of the compression flange.
Fquation (17) shall not apply to nybnd prrders.

KVI-22046 In Misccllamcous Mewhers Braced
Latevally. Compreswon i exireme libers of flexural
members mchuded i XV11-2214 %2) but not included
i XV 112214 %b) shall result i 3 mavimum bending
stress

F, = 0605, s)
braczd iaterally m the regron of compression stress at
miervals not exceeding 760,/ S,

Owiy Fq (17) » apphcebie © channch.

COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

ALLOMABLE BENDING STRESS (Con't)

AISC

Y LT
Iﬂll_ﬂ_‘.

Fo = teer

Nange
12 X 10°C,

Fo = “dia,

In the foregong.

| may conservatively be Laken as the actual length.

axis in the plane of the web, inches
A, = area of the compression Mange square inches

not apply to hybnd grrders.

Auded under Sect. 161 4.5, but not included in Sect. 1514 6a:
'..m

(1.5-6b)

Or_ when the compression Nange s soiid and approzimately rectan
guiar in cruas section and its ares 18 not less than that of the tenson

asmn

| = dwstance between cross sections braced agsmet twwst or
latersl dmplacement of the compression flange. inches
For cantilevers braced against twist only st the support,

ry = radus of gyration of a section comprmng Lhe compression
Nange plus 'S of the compreason web area. Laken sbout an

Co = 1754 105 (M /M3 + 0.3 (M /M3, but not more than
23 where M, s the smaller and M, the larger bending
moment at Lhe ends of Lthe unbraced length. Laken about
the strong axm of the ~ember, snd where M,/M;  the ratso
of end moments, 8 pus: = =hen M, and M; have the
same ugn (reverse curvature bending) and negative when
they are of opposite sgms (single curveture bending)
When the bending moment st any posnt within an un
braced length » larger than thot st both ends of thes Langth,
h*d(‘.“hﬂ—.m When computing
Fy. and Fy, 1o be used in Formula (16 1a), Cy may be

.‘yhh—‘"dﬂ for i rames subect
b—*dnﬂhﬁ.-mbh—
h—dwnm (‘.-ym

Por hybrid plate girders, F, for Formulas (1 5-6a) and (1 5-6b) =
the ywid stress of the compression flange Formula (1.5 7) shell

15040 C-*-*-.-dhd—h.b—

p&iu-‘-uﬁu—nﬂ—u”-
(e region of compremmon stress st intervals not exceading %08,/ VF,
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XVILZ 1S Combined Stresses
XVI-22150 Avisl Comprowion and Bending. For

requacmoents of Eqs. (19), (20), and (21).

A Ca o, %
—'(——Fﬂ 10 (¥
'. "i“"'; - -.'._,._._’.’
L b 5
osas, Fa,

When [/F, < 015, Eq (21) may be wsed i hew of
Eqe (19 and 20)

Pt 11 ] 0)
A,

L K,
,:0‘—..-.—0;’%: =10 (+1)]

In Eqs. (19). (20). and (21). the subscripis x and »
mdwcate the auvr of hending about w wh a parncular
stress or deupn property 2pphes and
12e'F
e Saipsd

In the expression for F_ s mthe casc of F_ F,
and 065, F . may be increased one-third for Level C
Condisons)

COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

COMBINED STRESS
AXIAL COMPRESSION AND BENDING

AISC

SECTION 1.4 COMBINED STRESSES
1681 Astal Compression and Bending

b”b#bhlﬁ-

’.4 "j;- (:',.3—"(:0

o, b 's
“.'0 + <0

(181a) and (1.8.1b)
fe

fo yfu \fow
'.+'_4’.<u

ra b oa partcular stress or design property applies, snd

moment alone exmtead

in scoordance with Sect. 156 )

Mem:hers submcted to both aral compremmon and hending stresses shall

nsie

(1616

n-.:,—' € 018, Pormule (16:2) may be wnd in Bou of Pormes
.

nez

in Formulas (1.6.1a), (1.6-1b), and (16.2) the subacripts «r and »,
cwvianed with subscripts b, m and ¢ indicate the axm of banding sbout

$. = axisl stress that would be permitted if axial foroe alone sxmted
b, compressive banding stress that would be permitted i bending

- ._llt'l (Tn the expression for /. L s the actual unbreced
23 KL /n,)* length in the plane of bending and r, & the corre-
sponding mdiue of gyrstion K i the effective

longth factor in the plane of bending  As in the case

of F_ F.and 08 F,_ F', may be incressed one-third

SANE

AS
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MC.--MM-N-*MN.M
n (2). ®). and (c) below:

fo) F-mmbmwb
Joint translation, C,, = 08%

(b} For resiramed compresuon members in frames
braccd aganst yount translation and met subgect 10
ransverse lnading hetwcen thew supports in the plane
of bendng,

»”
c.-u-u;'u-ch.n-u
¢ ]

where
M AL = the rato of the smaller 1o brper moments
8t the cnds of that portson of the member
vabraced m the plane of hemding undcr
comsideration. M A, is positne when
the memis 1 1 bent n reverse curvature
and negative when it is bent in & single
curvature
fc) For compeesson members in frames braced
apunst gownt transiaton m the plane of loading and
m-m*u—-—m-’
M-*dt.-ybmi,ui—d
snalyss; howewver, i hew of such analysis, the
foliom ing values may be vsed
(1) for members whose ends are rest-amed,
C.=- 08
12) "or members whose ends are unrestraimed,
Ca= 10

COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

COMBINED STRESS
AXA'L COMPRESSION AND BENDING (Con't)

3

AISC

fo = computed axisl stress
I8 -n_-ﬂ—p-n*.-dhu'-t*m

mierstion

Ca = a cosflicient whose value shall be taken as follows
1. For compression members in frames subject to joint translation

(mdesway), C, ~ 085
h““-ﬁ.h&—b—loﬁ
hﬂmdu*&mhﬁ-m
thew supports in the plane of bending,

c. -u-u%‘.u-u—a-t«
Al

where M./ M, ia the ratio of the smaller to larger moments at
hﬂdu-&dh—h*‘hhhd
bonding under cormiderstion. M, /M, s positive when the
member m bent in reverss curvature and negative when it is bent
i mogle curvature

SH 9 of 13
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COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

AV 2252 10 $ Wiet Wbk in Hates med St Filler
weids im hoics or siots may be ward 1o iransmit shear
hhp—.-umu“-”
dh"d’-u-‘n'pmdi‘q
members Such (et welds may overlap. swhyect 1o the
provisons of XVI- 24525, Filler wekds m holes or
siots are ot 10 be comadered plug or siot welds.

XVILMSY Plag and Slot Welds

XVI12451 1 Use of Pug and Stot Welds. Plug and
‘-u&-)k-‘nunﬂuiohﬁ’
o vo prevent bucking of lapped paris and 10 jowm
aqc-rupndhdqm

xmm-—-du-h-mmm
muhhﬁbo”-ﬂuh—h
~~~h-dhwe~"ql~'hh
.-l-d!‘uu“.t-cﬂ'l-h.(u
—L-'muz\tmuﬁmdu
woid mcinl

mam-—.dn.mm--—-
Mbmmd“uﬂtﬂhl'—a
the drameter of the hode

XV 24504 Lowgth of Stot Welds. The length of
dot for & siot wekd shall not excced 10 vmes the
tecknew of the wekl The wadvh of the slot shall be
mot s than the thickness of the part containing *
pﬁub..—ta—-&dbﬁwm‘
'l-h(lb—l.-“lhpt-nh!h'—n
&ﬁmdﬁuﬂ.‘l’haﬁdkﬁlﬂ
km-ﬂh«hmw.&
o*mhﬁ&“dkmw
htm.—:“*ﬁ:ﬂwh*d
the pan.

XV 2951 S Spmchng of Stot Welds. The menimum
spocng of hmes of sl wekds i 8 dwechon Iransvere
" thw muu&-mn.&nauu

AISC

11711 Pillet Wailds in Holes and Slets

m-&h*-“-’hdb_-bbh
-.“b“-”d.ﬂ—‘dhh-
ponents of bullt-up e bers. Such fillet welde may overiap mubject to the
provigors of Sect. 114.7. Fillet welds i holes or sota are not o be com-
dared plug o mot weide

LAT.13 Pluyg and Slot Welds

h-“-ﬂ-bdb“hhnbb-bp
:*‘*”‘bh“—.d‘.-

ﬁ“‘b&h.“ﬂﬂb—-hﬁ“
-dﬁ”ﬂl#’i.—ﬂ.dﬂbﬁmmd
Mg-‘—'*-ﬂ(—b“—dhﬂ—ﬂ

ﬁ_m.—hdh-ﬂ“hc“ﬁ
e otew of the hole.

ﬁ”dﬂh-ﬂ-‘“ndnhﬁﬂ-d
the weid Tb-“dﬁﬂﬂh-tb-ﬁ-“-dh
part containing it. phas 1\ -inch, rounded to the mext greater add g mch,
~ﬁllh’*~.ﬂ§_ﬁ*d~-‘ The ends of
~ﬂ“b“-ﬂhﬁ-—~lb._‘
b-bhdh—\*tﬂhﬂ“
extand to the sdge of the part

ﬁ_“d-iﬂ-&ho”_-.
“”ﬂh‘bb-‘dhﬁt The minimrum center-to-
‘-ﬂhuww--hﬂhtbh
langth of the sot.

ﬁ“d*.ﬂ-‘hﬁw-bh*
shall be squal to the thicknem of the materal In matenal over Y4-inch
&—.h“hnb.ﬂhﬁbdb“hﬁ
loae than b4 ach

STP PRACTICE

SAME AS AISC




XVI-MM  Lap Jebu Dedige

The miviemamn semaent of bup on bap iints shall b f ¢
tmes the theck mess of the thinner part puned and met
brus than | (2 mm) Lap jownts pemng plates or bary
subgected w0 aua! strews shall he Lillet welded along the
end of both Lapped parts except where the deflection
of the lapped parts w sufficsently restiramed 1o prevest
opening of the jornt ender maumum loading.

AVHL2452 Fillet Welds

XVIL24521 Mhshouw Slae of Fillr Weids In
connected only by fillet welds, the minimum
wize of fillet weid 1o he used shall be 23 shown in Table
XVIE-2452_1-1. Weld s is determined by the thicker
dhnmp—tw“knﬂ-g-d
mot exceed the thickness of the thinner pan joincd
ﬁ-ahph-wﬂiyw-n

TABLE XVI-2452 %1
MINDWUN SIZE OF FILLET WELDS

Anmret Thert cow o L
Tincher Part Spemed F et vers

-
Vo 14 e L]
Ower 108 w0 V12 e
Ower V2 = 3 e
Ower 34 30 1 V2 wve
Ower | V2002 W0 bl
Ow 24 w8 w2
Owe 8 -
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COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

AlSC STP PRACTICE

1179 Lap Jeints

‘.rbiﬂ::u-::n-::zzhnanuuu-uuua-
thisner youned ot 1inch. Joints Jouning pletes
.-“-u—num—n“:‘uuuu SAME AS AISC
lapped parts except where the deflection of the lapped parts i sufficiently
restrained to prevent operung of the joint under marmum loading

L1785 Minimum Size of Fillet Weids

In joints connected only by fillet welda, the minimum size of fillet weld
o be used shall be as shown in Table 1 175 Weld size is determined by the
thicher of the two parts joined. sxcept that the weld size need not exceed the
“u of the thinner part joined unless a larger size s required by calcw-
strom

TABLE 1178

M atariel Thick rees of Minimum Sine of | Material Thickness of | Minimum Size of
Thicker Purt Jowssd Fillet Weld | Thicker Part Joined Fillet Weld

Tnches) (I mches) (Imches) _llu..)
To 3 nchasive Ower 134 to 2% “%
Over 2% 0 8 4

i
Fefsx

;| ome - '




XVILMSL] Mashwem Effecthe She of Fillet
Wetdh. The manimum size of a fillet weld that may be
M-uwu-muu-ﬁ
that the siresses in the adjacent base matenial do ot
excved the values allowed in Table NF-3292.1-1. The
mavmem size thai may be wied slong edpes of
crmnecied parts shall be as stipulated w (2) and (%)
below

te) Along edges of material less tham 14 in. (6 mm)
k. the moximum sze may be equal o the thickncss
of the mocrad.

) Along edges of muterial Ve in. (6 mm) cv more in
Beckness. the manimum size shali be ¥ (in. (6 mm) less
thom the thickness of the material. unicss the weld is
M*‘!""""""““"“““"
1o obtam full throat thick nes.

XVIE 24523 Lowgth of Filles Welds

fa) The effective length of  filles weld shall be the

p.n--n--aunnnhtﬁi"::zz
Fier weld shl he mest fens than four times the
ﬁ-*k’.d*nﬂﬂ.kn—*ﬁﬂ
-wmaumm _

fe) W lemgitedinal unuu-c—du—-c:
wdhh—-—-mkw
an.uu‘-u-nhn-h-;:'*'F*

distance betwren them SRam———

"“1 fillet weids weed i end
:::;-.‘-uamulﬂ;ﬁﬁ-t—k-.‘
. Srvwin ,mmmh‘
ing w the comnccium.

COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT
DESIGN OUTSIDE NF BOUNDARIES

AISE

1178 Marimum Bfective Sime of Fillet Weolds

wsed along sdges of coumected parts shall be

may be squal Lo the thickness of the material

tan full throat thickness.

LIT.Y Length of Fillet Weids

Bt W exceed one-fourth of its effactive length

The marimum stze of s filiet weld that mey be assumed in the design of &
commection shall be such that the siresses in the ad jscent base material do aot
wosnd the values sllowed in Sect. 151 The maximum size that may be

1. Along sdges of material lass than }{-inch thick, the marimem s

2 Along sdges of material i{ inch or move in thickness, the marissm
wize shall be |4 4 inch lems than the thickness of the material uniess the
weid @ sspecially demgnated on the drawings to be built out to ob-

The minwsum effective length of & strength fillet weid shall be not e
than 4 times the nominal size. o slse the sze of the weid shall be cotsidersd

1f longitudma! fillet weids are used alone in end connections of At ber
temgbon: members, the length of ssch fillet weid shall be not less than the
peperdiculer distance between them The trareverse spacing of longh
tudinal fillet weids csed 0 end comnections shall not escend 4 inches unbess
the dosign otherwmse prevents tosasive trarwverse berding in the connertion

SH 12 of 13

STP PRACTICE

SAME AS AISC




XV 2452 % imtevmaitions Files Wedds intcrmtient
filler wehds mu) be weed b transier cakoulated siresees
scroms 3 gownt o Laving swface. when the strengih
vequired i boss than that devcloped by 2 contingous
filict wxid of the smalka! permaticd size and 10 jwn
components of buwh.up members The effective
length of any segment o imicrmaticnt lilley welding
shall e he less than four times the wokd size with &
mwmemum of 114 in. (Of mm).

XVI-24509 End Revwrns of Fillet Wekde Sade
ond fillct welds termmnating 8t ends or sides.
pectively. ‘.'F" o mcarhers shall. whemever
Practcable. returacd contmuoushy  sround
cormers for & dintance not lews than twwce the .
sze of the weld Thes provision shall apply to

Ell i

COMPARISON BETWEEN ASME, AISC CODES
AND STP PRACTICE FOR PIPE SUPPORT

DESIGN OUTSIDE NF BOUNDARIES

AISC

1.17.8  Intermittent Pillet Welds

| vt ttaev Allet wekde may De cmed o ranefer calcuisted stress acroms o
Jotst or faying surfaces when the strength required is lems than that developed
by & continuous fillet weid of the smallest permitted size. and to join com-
pouents of built-up members. The effective length of any segment of inter-
mictent Allet welding shall be not less than ¢ tunes the weld mze with o mind-
mum of 114 nches

1.17.19 End Returns of Fillet Welds

Side or end fillet welds terminating st snds or sides, respectively of parts
o mambers shall. wherever practxcabie. be returmed contimuously sround te
cormers for @ distarnce not lems than twice the nominal size of the weid  This
provimon shall spply to mde and top fillet welds connecting bracketa. beam
sets and smiar connections. on the plane about which hending moments are
routed  Fad returns shall be indicated on the demgn and detail drswings.

SH 13 of 13
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111 Loading Combination Allowables

LEGEND

BS - Building differential settlement

DBA - Design-basis accident (displacement at mechanical penetrations due to SLB or LOCA) |

DE - Dynamic events defined in emergency conditions

DF - g{n:-agkevents associated with faulted conditions excluding LOCA,

W - Deadweight (including any other sustained mechanical load)

pu - Transient dynamic events associated with upset plant conditions

Fy - Fast valve closure

J1 - Loads due to jet impingement, pipe motion, and pipe impact
resulting from high energy break including LOCA

LOCA Loss-of -coolant accident, LOCA = LOCA JET and/or LOCA MOTION

ORE Operational-basis earthquake (Inertia)

occ Occasional loads (short time)

PD - Design Pressure

PHT Hydrotest pressure (unbalanced expansion joint force)

PO Operating pressure including any transient pressures associated
with the plant concition under consideration

RVC Relief valve-closed system (transient)

RVO Relief valve-open system (sustained)

SAM Seismic anchor movement

SSE - Safe-shutdown earthquake (Inertia)

TH Thermal expansion and thermal anchor movements

WL Wind load (for piping exposed to atmosphere i.e. outside the
building only)

P - Presure load due to unbalanced expansion joints

SLB - Steam line Break

SSRC - Structural Stability Research Council

NPSI - Nuclear Power Services, Incorporated



LEGEND (Con't)

Sy =MIN. YIELD STRENGTH
Su = MIN. ULTIMATE TENSILE STRENGTH

= MODULUS OF ELASTICITY

= ALLOWABLE AXIAL COMP. STRESS

= COMPUTED AXIAL COMP. STRESS

= ALLOWABLE AXIAL TENSILE STRESS

= COMPUTED AXIAL COMPRESSION STRESS
= ALLOWABLE SHEAR STRESS

NP DNgegn m

Fige = ALLOWABLE COMP. STRESS DUE
TO BENDING ABOUT MAJOR AXIS
Fozt = ALLOWABLE TENSILE STRESS DUE
TO BENDING ABOUT MAJOR AXIS
Fiae = ALLOWABLE COMP. STRESS DUE
TO BENDING ABOUT THE MINOR AXIS
Fyt = ALLOWABLE TENSILE STRESS DUE
TO BENDING ABOUT THE MINOR AXIS
fi, = COMPUTED BENDING STRESS
2 = ELASTIC SECTION MODULUS

= BEND COEFF ICIENT
c'- 1.75!'0‘1.6('!':)0 0.3 ("_“Lfsz.z
2

L

%. +Va 2- -Ve
W

L My <Mz

= AREA OF WEB
= AREA OF FLANGE
= TORSIONAL CONSTANT (REF. AISC)
= EFFECTIVE LENGTH FACTOR
= 1.0 FOR MEMBERS IN FRAMES
BRACED ON BOTH SIDES.
= 1.5 FOR MEMBERS IN FRAMES WITH
ONE OR BOTH SIDES NOT BRACED
= COLUMN SLENDERNESS RATIO SEPARATING
ELASTIC AND INELASTIC BUCKLING
= RADIUS OF GYRATION OF A SECTION
COMPRISING OF COMPRESSION FLANGE
PLUS ONE-THIRD OF THE COMPRESSION
WEB AREA TAKEN ABOUT AN AXIS IN
THE PLANE OF THE WEB (REF. AISC)
= UNBRACED LENGTH IN THE PLANE OF BENDING
= RADIUS OF GYRATION (LESSER OF Y, AND Y
<200 FOR COMPRESSION MEMBERS
<240 FOR MAIN TENSION MEMBERS

Co = 1 WHEN MOMENT AT ANY POINT IN UNBRACED LENGTH>M,0RM;

‘:
L]

Ce™ 0.6-0.4 ;‘, BUT NOT <0.4 (.;

FOR MEMBERS WITH JOINTS BRACED AGAINST JOINT TRANSLATION

AND WITHOUT TRANSYVERSE ING.

= 0.85 FOR MEMBERS IN FRAMES SUBJECT TO JOINT TRANSLATION
= 0.85 FOR MEMBERS WITH RESTRAINED ENDS AND SUBJECT T0

LOADING (_.;'

= | FOR MEMBERS WITH UNRESTRAINED ENDS..

+-)
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Fy Page 5 of 17
ALLOWABLE CPMPRESSION STRESS )
- g M c‘:‘%-:
o 4 === L?.F. v
PoSIGN ALLOWABLE STRESS
CONDITION DISIEY LOADING COM3INZTIONS — R 37 (ramaps ve
wis wLe
e e oA
P +« ™
1. borma) . e g_’;m“, wur’ i“amh’ s ? L:nxu&r_n«ur’
e 0-‘ 8¢ 3 Be 8z
8. P e DdeTHe [l s ;'f‘c-
b. vouomo(lu?ou-lcrt)mom _ LAY m,u’]
2. Upset € PelNemein -. 5' z ‘-3}9
: :I:‘.:,’:I.’," ;Q g mu’ i_’amu)_mur’ 5 314D txu)’ﬂ
f. P+Ld+TH+M <RV - 8] -T-—c _.TB:‘
S. PelieTHD
" «uﬂ [, RESTRICTED TO
o] ws . =T 5y 2” Sy 2/3 CRITICAL
% by Famewn ST Sy §’:a<uv e | %Jmun s Iy we? | suoxiing
.:. , r'
P eDieTH e ssz?-udm') 2
B. " cDieTH Lsﬁ + samd {s:2) 172 4 pyo !‘- e v- ""S [ _ e S RESTRICTED 7O .
€, Fau'red c. : “Gde t‘: - J [| s, 22 1y =3 2/3 CRITICAL
S STl : ’c! w4 B rrrd AL
. P oDaeme lo $:T) « Looa?' 2 INLE) KL ) IMLE)  LL
:. P o0deTHe ig ) ] i" 5y s;.’ 3” =8 .:.5
9. P *DieTHeDAA
| bxe | bo
5. Wydrotest O (with water) « PHT [' 2C Sy o 2c2 |y .
Ik msr? IKLE) ML IKLE)  wLL
i” . 8c) §" 82) i" 8C, C
6. Bullding Combine the loads due to Bul Settlement with all
Settiement load cases except hysrotest when applicadle.

- —————

S —— — . —

- ——— -
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MAJOR AXIS

ALLOUABLE RENDING STRTSS

NON-COMPACT SECTION

Page 9 of 17

.

ALLOWABLE STRESS

pISIGN
COAIITION PESIGH LOADING COMIINATIONS —— gy ' s E——
1. Kormal PeDi*eTH 0.85, 0.8sy 0.5,
8. P oD TH [0352 « sand (082)10/2
b, rououo'eu?osnlmz,m.m
nee | S IIRIMIN
b F e
e PeDdeTH+W o.t:' o.a, o.ss‘
f. P oDV sTH«W « R -
9. PeDN*TH*DY
o8
1.12( CASE 1 ALLOWASLE
3. Emergency PeDieT™+DE TERSION 2 R
$( oase 1 auosaeie ) 31085 §o.35
2. PeDueTHe e e sand (555)172 on
B. PeDwe THe (552 o sae? (555) 102 4 a0 1.12( CASE 1 ALLOZASLE . .
4. Faulted & ::::,’::a‘-‘“ TENSIOY LESSSR OF
e Pemuems ngz . (55) « tea?) 2 | 1.2(59/0.63y) CASE 1 §to.85) $10.65)
- .
g. Pe D+ THe+DA 0.7(59/0.85¢) case 1
S. Mydrotest D¥ [with water) + PHT
0 -GS' 0 .‘S' 0. 65]
€. Bullding Combine ihe loads due to Bullding Settlement with all
Settlement | Josd cases except hyorotest when applicad
- - - 1 -

A ———— ————
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. MAJOR AXIS - .
. R —
ALLOWASBLE BENDING STRESS L s |S1ox107c,
NON-COMPACT S=2710M - v
DESIGN ALLOWABLE STRESS
CORDITION ASME CONF AISC SPFC. STP COMPENTS
g o’c . 170x10°C
3 170%1 3
. Ve " «
+TH
Yo-Sves rh- § 12u0%;, 8 |8 12odc, eur 0.65,
% 9, +0.65,| 5 %, +0.65,
8. P ADH+THS uafzosmhotf) mn
b. womomoim + sl (0!.))"20m
2. Upset C. P +Dd+ TH+RVC
o PolNs Moty ( CASE 1 ALLOWABLE)
e. P+DH+TH+M CASE 1 ALLOWABLE 0.63
f. P+DN+TH+W «RD —
g. P+Dd+TH+
COMPRESS 10N
1.12( CASE 1 ALLOWASLE )
3. Emergency PeDd+TH+DE TENSI0M ¥
4 (case 1 Auowane ) | 3 ( OASE 1 ALOwABLE) )
8. P *Dd+THS 2‘sm3 (ss8))172 Hmns
b. P +Dd+THS san? (553)11/2 « 0 1.12( CASE 1 ALLOWSLE ) ;
4. Faulted :- : : :"-l : m : = . TENSION LESSER OF
. -1 -
e *¢ g : ;: ¢ ﬁsrl . yu.! (S5T) + Loca?)i 2 l-2(sV°-"9’ A :‘, ( CASE 1 ALLOWABLE) jto.8s)
.: P +Dd+ TH+D3A o.’( "/o-‘sg) CASE 1
5. Hydrotest D¥ (with water)  PHT CASE 1 ALLOWABLE CASE 1 ALLOWABLE
0.85,
6. Bullding Combine the loads due to Buflding Settlement with all
Settiement load cases except hydrotest when applicable,
i Z !
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P 1
MINOR AXIS Fo BB o b
f “y

ALLOWABLE BENDING STRrSS

3

‘E. < <Ia' AISC

DISIGN ALLOVABLE STRESS
b =
1. Normal o, 0.755y syt .or;—o.oos(;r") &) 0.65,
2. P+ DdsTH= [0352 o samd (p2£)11/2
b. vouotn«loazl san? (05£)]1/2 « gvo
2. Upset c. POMO;:OI!‘C
. d. pe i - Fy
.. PeDdeTH*NL 0.755y ( CASE 1 ALLOWABLE) 0.65
f. Pe Dd+TH « N «RVD i
g. PeLd+THeDU
ICOMPRE 55 10N
1.12( CASE 1 ALLOWABLE )
TENSION
3. Emergency PeDdeTHeDE .
4 ( casE 1 ALLowaBLE ) § (oase 1 auLowasLE ) 310.85,)
8. PADIeTH SS' i COMPRE SS10N
B. P DdeTH[SSE osm?(m 172 4 jv0 1.12( CASE 1 ALLOWABLE )
4, Faulted :- ;‘ :“ . 17‘: : = TENSION LESSER OF
, - - [
e PeDIeTHS .’!s’ )m, {35E) * Loea?)' 2 l-Z‘sV°-‘s“’ " § (case 1 muowaeLE ) $t0.85)
-
LRIt 0.1(5%/0.684) ase
5. Nydrotest DV [with water) + PHT CASE T ALLOWABLE CASE 1 ALLOWABLE -
s
6. Bullding Combine the loads due to Bullding Settlement with all
S=tllement Joad cases except hydrotest when applicable.
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Page | of 37
IV NF-3000 DESIGN

ASME (NF) STP (OUTSIDE BOUNDARY ) COMMENT S
NF3I1 Loading Condivions - ' .
, DESIGN LOADING COMBINATIONS FOR OIS S BRh s avviie B
The loadngs that shall be taken mto account in ’ ASME CODE CLASS 1, 2, 3 PIPING SUPPORTS e
designing a component support inctude. but are not
. hmuted 10, those m (a) through (g) below
(@) wewght of the component and normal contents T IESICN
under operaung or test condiions. including loads CONDITION DESIGN LOADING COMBINATIONS

due 1o static and dynamic head and flud flow effects
5} werghi of the component support

ic) supenmposed loads and reactions induced by 1. Normal P +DN+TH
the supported system components
fd) dymamuc loads. mcluding loads caused by 2. Upset a. p +*DN+TH+ uzow(u)'/z
' andvhumtion b. P +DW ¢+ TH + ﬁzOSﬂz(u)‘/?olm
te) restraned thermal expansion €. P + D+ TH+ RV
(! anchor and support movement effects d. P + DM+ TH +Fy
(g) envwonmental loads such as wind and smow 2. P + DM+ TH+ N
loads f. P +Dw+TH+ WL +#RVO
g. P +DN+TH+DU
NE3112 Desige Loadings 3. Emergency a. P + D +TH+DE
The Loadmngs shall be established n
sccordance with NA 2142 | and the following sub- 4. Faulted a. P+ 0N THe [SSEZ o SANZ (SSE)]1/P
peragraphs b. P s Owe o f5sE + saw? (55€)]172 + rwo
cC. P +DN+TH+
d. P +DW +TH+ JI +08A (2
e. P 0N°W¢5$§Ezos~03(ssn0mu2]'/2(l)
‘ f. p +0DW+TH+JI
‘ g. P *+ DM+ TH + DBA
5. Hydrotest DN (with water) + PHT
6. Building Combine the loads due to Building Settiement with all

Settlement load cases except hydrotest when 2pplicable.

LEGEND: TWefer to page 1 of 17 of Loading Combination Allowables

Note 1. This loading combination applies only to piping connected to Reactor coolant
Toop .

Note 2. JI and DBA must result from same break postulation.

‘ Note 3. Pressure load due to unbalanced expansion joints shall be considered for
‘ normal, upset, emergency and faulted conditions where applicable.

1415¢ /005 Tc
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IV NF-3000 DESIGN

STP (OUTSIDE BOUNDARY) COMMENTS

NF 321 Desgn Tempersnwe The specified Specified by Plant Design in accordance to
W, Dewgs | emperature shall he cstablished m accordance NF Code.

1815¢ /005 7¢c



ASME (WF)

NF-321 Compemest Deformation Limits

Deformanon s for the supported component.
f required. shall be stupulated in the Desgn Specr-

1815¢ /005 Jc

IV NF-3000 DESIGN

STP (OUTSIDE BOUNDARY )
REFERENCE JQ'000

Ok Ok NORMAL ING CONDITION
nuhummmmmmsnuumuw
only on the piping Mormal Operating Losos. Upset or Faulted Loacs
are not to be usec for computing oeflections. Deflection, due to
friction force, neec notl be consigered.

The fol allowables pertain only to the restrained girections of
piping:
———
SUPPORT TYPE ALLOWABLE DEFLECTION
ALL NF SUPPORTS 1/16"
UPGRADED B 31.1°
(SEISMICALLY SUPPORTED) 1/16"
OTHER PIPING 1/8"

* Upgraded piping is the non-safety related piping
which may interact unacceptably with safety related
systems and components during a seismic event.

Page 3 of 37

COMMENT S

Complies with NF




ASME (NF)

IV NF-3000 DESIGN

STP (OUTSIDE BOUNDARY )
REFERENCE J01000

Pipe supports shall provice for proper support of piping
while meintaining economy, simplicity, and function. The
oesign shall be optimizeg by combining supports «oe
restraints where possible, ang h{ providing common supports
or suitiple supports for parallel piping systems.

Page 4 of 37

COMMENTS

Compl ies with NF requirements
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IV NF-3000 DESIGN

ASME (W) STP (OUTSIDE BOUNDARY ) COMMENTS
REF: RQIOO2
NI Vet Meets NF requirements.
Pipeng shall be amanged and supporied sc that SLPPORT LOCATION
vibeainn shall he memmured

The following will be the major considerations for locating supports:

A. Inservice inspection guidelines given in section 6.10 should be
followed.

8. First support from the equipment nozzle should be located
considering the effects of nozzle movement and allowable nozzle
loads. If mecessary, a frictionless device shall be rec ommended

to the support designer.

€. Seismic restraints on valve operators should be avoided. If
these restraints are absolutely necessary, vendor approval
should be obtained.

D. Rigid supports uﬂdnaﬂmmﬂﬂo instead of
springs and snubbers. Muumspﬂqsmmm
pmml-u—-ttslil inch or less.

£. Comstruction tolerance given in Pipe Support Field Fabrication
and Installation Specification, SL340J51002.

F. Des tolerance given i1 Specification for Field Selection of
P\u‘,‘i‘wh for Small Bore Piping 50340051003 for small bore
(2* and smaller) piping.

G. Deviations from the analyzed support locations and orientations
m“umluulwuruthnmd pipe support drawings.

1215 05 ¢



IV NF-3000 DESIGN

STP (QUTSIDE BOUNDARY )
REFERENCE J01000

P v~ Meets NF reguirements.
—— O St o Sugped Mmllhmwmh“w»
Compensss movements of the supportec pipe.
(cmnderason shall he gven 1o the reiatrve moton

of the suppuried papeng or other supporied compo- mmuﬂum‘:‘nvummﬂcu
sent and the compunent sapport. When Clearances or acjustment ouring instalistion.

wravel ranges o both are requered 1o accommodate .
component movements  sufhoent design margns a-mnmul--udorceummuswwn
shall be miroduced to allow for vanatons due o m—ummugﬁmuuw-a)utummh
fabrxation and msailanca Care shall he wken © pipe support cesign. lhnmluhua"n-ﬂ”.

erection tolerance of ¢ 1/2%
S S .‘“m prior to march 31,71962.

ensure that dewgn clearances and travel ranges are

based om e maumom range that meght ocows (“W"-uhl’md_
herween rwo operating comdsbons and a0t aecessanty sust be consicerec for pipe support ges
on the mammum cokd wo hot range All 'l

q—ﬂhﬂ-—u-‘-::.: mDWhlwumu.—hmuﬂaﬂon~~tu
ey will not be disengaged by the movement of the consigered in the cesign.

sapporied compomeni. Sepports seeded om;,

provede stabviity dunng the plast Level ( or Level D

Service Limwts shall he dosugned and mstalled so as

ot 10 oversiress the omponent Jurng plamt | evel

A or Level B Service Lamwts

NF 31102 Amchors, Guides, Phvors, and Restraimts.
Anchors, gusies. prvots, and restanis shall be
*.mﬁ“ﬂp—dm.
relntrvely fined positsoms. They shall perms: the pipeng
-.ddml-q-ﬁn-lt—h
“-ﬂp--lﬂh“
*ﬁd-m..—n—-.-l
e e Aatt

1915¢ /0S5 7¢
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IV NF-3000 DESIGN
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IV WF-3000 DESIGN

ASE W) STP (OUTSIDE SOUNDARY ) COMMENTS

Not Apelicable

Meets NF Reguirements.

NE VIS Rolieg mnd Shding Sappers - Lubrite plates are designed and

- .-.-l*.-“'—h supplied by #PS] according to NF
memen ¢+ e _ompumen: ¢ the compomen siaf Code
e Sesagred o e the apuesd ked and incEon- - Supports are designed for the
al remsiame o hewe tvpes of sepperts hew damcn following friction coefficients.
—ﬂp‘h-*——dﬁ
P Coempmenl 1. Steel om steel = .3

B Shding mgperss for shoes) and e shall be 2. Steel om L. Plate = 0.2

Sengaed © miommodate e for caused by
@ addion o e oads mmpused Dy deanng
The Smemsacas o e support shall provade for the
desge movement of Se suppored compomest
Mo et hvcans ssed @ sxdmg sepports shall
e swtatie o e exvommen: of he mewi 3t e
et of shaling OrRGCT

1415¢ NS 7




A W)

NF U Sews Bemces snd Vheastos Duspesers

Seas Sracr aad wheaton dampewers me - e wsed
© amet e et o ebeanon and mav be e ngd
e mea pe wnsmw ccepresson vpe i em
prved @ he Seagn v mdsed s & resalt of cbserve
e ember MaTop v whal operuag . mbdoes
INF 3100, the effiect of sway bences shall b mcluded
@ e soess anatvus of e Componen: for all of e
A et s

RIS /DS T

¥ WF-3000 DESIGN

STP ((UTSIDE BOUNDARY )

Flow induced steady state vibratioms are
not conmsidered during the design: however
vibration dampeners will be used as needed

during startup.

Page 9 of 37

COMMENTS

Meets W reguirements.
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IV WF-3000 DESIGN

COMMENTS
Complies with W inside boundary.

STP (OUTSIDE BOUNDARY )

ASE (W)

Not App!icable
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Page 12 of 37

IV WF-3000 DESIGN
STP (OUTSIDE BOUNDARY ) COMMENTS
NE MW GENERAL DESICN RULES SIP support design is by analysis only. Experimental Meets NWF requirements
i stresses and load rating are not used in support design
Soupe except in selecting concrete expansion anchors and

anchor bolts.

s Table NF 1132 1b)- | sts the types of compo-
-*ﬂt—-“”“
may be wed m deugnng them for each class o
comstrecton See aise Table NF 2120k | for the de-
--—a-“-ﬁbk
emploved = desgring each type of spport. depend-
q.hhd**

« | mbess erther the expeniental stres analyss
——--.u—.p——--t-
egurements 4 de folkrenng whparagaphs appt

1415¢ /W5 7



T %Y % e

b

ASE (W)

mu---lu---b
- recedre

st Eastc ssalyss based on maumum thea
wrem heory @ sccordance wnth the rules of NF 1220
Ball be wmed @ e deugs of plate and shell type

ey shal he owrd @ the desqgn of plate and shell
type supperss of Class 1 MC. and 3 construction.

1415 A0S T

IV WF-3000 DESIGN

STP (OUTSIDE BOUNDARY )

Not Apolicable

Page 13 of 37

COMMENTS

Meets NF Reguirements, in that pipe
support structure outside the W
boundary is designed as linear type
supports.



W15 fS

IV W -3000 DESIGN

STP (OUTSIDE BOUNDARY )

All pipe supportis are designed as
linear supports unless otherwise
nstructed.

See Sheets | of 17 through 17 of 17 for allowable
stress Compar isom.

Fatigue amalysis of pipe supports is mot cons idered on
SIP due to small number of fatigue cycles.

Meets W reguirements for all loading conditions.

Page 14 of 37

COMMENTS

Meets W reguirements,



NEIWS Peesieite Topes of Weld Julees
| e mmtar g
The permomtie e of erhind wws for compo

e shall be
Bl e ——

1815 AN e

I¥ WF-3000 DESIGN

STP (QUTSIDE BOUNDARY )

Not Apolicadble

Page 15 of 37

COMMENTS

Component standard supports are
designed and supplied by WPSI in
accordance with W Code.



A (W)

N UL Deage Rt b Page Sappers

NE OVITID Spmemg of Piging Segpern. Seppors.
v moveg e Lagrabas as 2 sgPEOLmAES 3
s e pemcan el N Paad k0 preves: Ces
e By T tesuitog bom ag and Sembmg =
B ppung = ool comsaderathos pves when
Dempoaeses wx® & pemps and aives  ampoee
oo e vt The wggesed maumem et
e wpacmy f wenghl weppawn b wamdard eewght
amd heaser pupe e pees = Table NF 3133 01

181 SC S IT

Iv WF-3000 DESIGN

STP {OUTSIDE BOUNDARY )
Complies with W

Page 16 of 37

COMMENTS

Pipe supports are spaced by the
stress analysis group and computer
analysis is used to emsure that pipe
stresses are within the allowables of
ASME Code.
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IV WF-3000 DESIGN

A9E (W) STP QUTSIDE BOUNDARY COMMENTS l
Reference JOI000
-

N TS aSscmens el Mve Bremter For all pipe support designs, right hand Uhreaded STP uses locking
.-._-l-~= connect ions excluding ax'r:tc“nlts. shall devices for righthand
Cam 2 be provided with lock ing devices except when high- threads only.

B Tembuchies and adpsung suts shall have the strength bolts are used.
. N g of Swead = engagemens Means shall he
~h~~u~~. 211 polted commections, except comcrete amchor bolts,
el A worw and equeales: sdpmemenss shall shall be provided with lock ing devices except when
B promadnd v b kg Sevces nigh-strength bolts {sech as A325 or M90) are used.
Wigh-streagth bolts shall de installed in accordance
with W-472¢.

1415 /DS 7T




Page 18 of 37
IV WF-3000 DESIGN

STP (OUTSIDE BOUNDARY ) COMMENTS
Refereace RQIO0) (Cooxbook )

ONF-1250) shall conform o the Meets N Requirements.
Sewgr comsaderaiwons of NF VI gemeral desegn
rues of NF-3IN and $he followng additons!
pmremens MAXIMUM SPAN LENGTH FOR SEISMIC CATEGORY | PIPING
TAMLE w11 WAXMUM SPACING FT FOR BUILDINGS AND ELEVATIONS
SHMESID FUC NE S - Rcs MEAS- $10.720.960, | DG AN ELY FHe - 1190 '
Seggriee Wammes Sean Shnah Cost Su- 170,600 %0 %0 RCB
— - - S A ELY Y St Gen: @5
e Saw Sream e W (s a3 St Gen: 190 RCB
- Waeer Serwce A Serwce SCH. | e Se: 120 Cont Ser. 1000,
NSBLATIOR MEAS 00 10 358 | wsag a0
- X = THICKRESS MONES Fue- 290 48
» 2 » ECOWNS AR ELY
- . »
. » n w2 . LR s L1 ] 52
. - ™
2 » » L ” [ 1] 58 83
. » » n 160 L2 s 59 83
E3 -~ e
» » < 1 o L 5 3 &2 L %)
" L&) 12 [ X L 3
woTES
1 Seggetes memeon gamy Detwees Jge wogerts for v we (2] 13 84 s
Nt et e W andard and Seewe pge st ] an L B hE [ X 63
N~ e e e N
(2 Daws et apet wheee En AL e S v e 30 L ) " n (1)
Gwgn whe g TS @ ] L] (1) 12 85
3 TR spacwmg 4 Daned w3 masse | e Dending and vz . ns e . "
Meer Tess SO0 Pu BN Tsted Oe YRS et meter o
e B w——gnT # LTee Sagw e LIPMT A W M et [N ns wi "0 [ &4
vt e e of 1he e n s et 2 agof O 1 = Betwmen o 60 s w3 82 0
.0 n n2 we L A
w0 ns ns 1 103 "
@ i 18 "ns 06 9%
DESICN FREQUENCY CFS ) : AL n
WEILHT STARESS P L AL 3818 e 2558
SEISMIC OBE STRESS PR 8348 800 8380 8876

1415¢ /DS Jc



Al

(1) The dewgn shall be such s w0 prevent
*“d-*unhm
of spriag fasiare o musahgnment

(21 When spnags are 1o be enclosed m spaces
~~~*--—.h"
matenal shall be sach thar he spnng constants wall
—hﬂﬁlu-w.h

) Seubbers shall meet the requirements of (a)
above and (1) and (1) below

T lh&-qu_-duﬂh
cousede od
jar wmsmac mertal
ai sewam anchor drsplacement
) #*“ﬂ—
but mo: hmsted to. water hammer. steam haammer.
-—-..-“—‘q‘-.d
saffery rebed vaives
(4] mwd“*b
 The smubber shall mot resst the effects of

the anchorage %o the degrec where ¥ umposes &
mgnicant load or stress on the componest.

1415 JODS 7

IV NF-3000 DESIGN

STP (OUTSIDE BOUNDARY )

Not Applicable

Page 19 of 37

COMMENTS

All component standard supports are

designed and supplied by WPSI in

accordance with NF Code.



A (W)

NE U omstae Sapport Spring Hasngers (o
Stant suppe ot \pong hangers may he used 1o suppon
m.hm“.‘-
ﬁd—-mm*h-‘
rangr but which while subyect 1o thermal movement.
Cammot terate appresiable vanateiity of the suppont
mg force They shall have 2 mean vanabibty (devis-
-L-:ﬂ.k—.d--n““
out the travel range Devaton is the sum of kinemas
fr tom and mamufactunng tolerance factor Determs
seton of devabon = by load test machne and
Cabculated as follows
devaton = (maumum reading moving down -
mummum reading Moving @p) + (MAUmMuUm reading
moving e+ Temimum reading movig 6P

181 5¢ /008 Tc

IV NF-3000 DESIGN

STP QUTSIDE BOUNDARY

Not Applicable

Page 20 of 37

COMMENT S

Constant springs are not currently
used on STP but will comply with this
portion of NF if used.



ASME (NF)

NF-3134.4 Varisble Support Spring Hamgers. Van-
able support spning hangers may be used to support
components at those locations subject to vertical
movement due to temperature differences where a
vanability of the supporting force up 10 a factor of
0.25, as calculated by the following equation, can be
tolerated.

Mf&m-(mgmmm

fa) The vanability of the supporting force result-
g from movement of the component shall be
considered in the loadings used in the stress analysis
of the component.

(b) Varable support spnng supports shall be
provided with means to hmut misalignment, buckhng,
and eccentnc loading ard 1o prevent overstressing of

spnng

(c) 1t 1s recommended that all hangers

springs be pronided with means to indicate at all
umes the compression of the spnng with respect 0
the approumate hot and cold positions of the

4

%

NF-3134.5 Hanger Rods. Design loads for threaded
ummmuuuuwmdu
threads. In no case shall hanger rods less than % in.
(10 mm) diameter be used for pipe 2 n.
(51 mm) and smaller, or less than % in. (13 mm)
&-memmdfotwpoma;ppl%n.(“m)ud
hm.?w.nmttdﬁqa.um-tyh“
instead of hanger rods. Hanger rods, structural

; permut the fre:

1415¢ /0057¢
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NF-3134.6 Soubbers

fa) Snubbers may be incorporated in the system
design 1o accommodate Design Mechamcal Load or
conditions of a vibratory or dynamic nature. Snub-
bers may be attached to a component to protect i
against dynamic type loading. Snubbers shall allow
essentially free movement of the component to which
they are attached during nondynamuc apphcation of
load such as that imposed by expansion and contrac-
tion.

(b) Snubbers shall be carefully apphed o ensure
that they will perform their 1atended function without
placing unacceptable loads on the piping system or
other components.

(c) The Design Specifications shall contain, but
not be imited 1o, the following:

(1) the design loadings for loading conditions
and transients, and combmations of loadings for
which the snubber is designed 1o accommodate

(2) required force, tme, and displacement

(3) the environmental conditions that the snub-
ber will be exposed to, such as
(a) temperature
(b) wradsation
(c) corrosive atmosphere
{d) mossture
fe) mrborne particles
(4) consideration of matenal charactenstics
such as:

STP (OUTSIDE BOUNDARY)

Not Applicable
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NF-3200 DESIGN OF CLASS 1
COMPONENT SUPPORTS

NF-3210 GENERAL REQUIREMENTS
NF-3211  Requirements for Acceptability

The requirements for acceptability of Class |
component support design are given in (a) through (¢)
below

fa) The design shall be such that the stress
intensity values or the stress values (whichever s
applicable) will not exceed the limits given in this
Subarticle. Table NF-3132(b)-1 indicates the rules
and limits 1o be used for the vanous classes and types
of design procedures The applicable table of allowa-
bie stress values for a given matenal to be used with a
specific design procedure are given in Table NF-
2121 @)

(b) The design procedure shall be one of those
given in Table NF-3132.1(b)-1 as being applicable to
Class | component supports.

{c) The design details shall conform to the rules of
this Subarticle or to those referred to herein.

(d) For configuratons where compressive stresses
occur, in additon to the requirements of (a), (b), and
(c) above, the cntical buckling stress shall be taken
mto account.

(e) Protection aganst nonductile fracture shall be
provided. An acceptable procedure for nonductile
faslure prevention is given in Appendix G.

1415¢/0057¢

IV NF-3000 DESIGN
STP {OUTSIDE BOUNDARY )

Complies with AISC for design, normal and upset
condition. STP has used 1.33 times AISC stress limits,
but not more than 2/3 critical buckling, for the
emergency and faulted conditions.
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ASME (NF) STP (OUTSIDE BOUNDARY ) COMMENTS
NF-3212  Basis for Determining Stresses in Complies with NF Plate and shell type suprorts are not
Design by Analysis used at STP outside the boundary.

(a) The theory of failure used in the rules of this
Subsection for combining stresses for the design of
Class | plate and shell type supports including such
component standard type supports that fall into that
mmmmmwmm.m
maumum shear stress at a point is equal to one-half
the algebraically smallest of the three principal
stresses at the point.

(5) The theory of failure used in the rules of NF-
3230 and Appendix XVII for the design of Class |
linear supports is the maximum stress theory. In the
maximum stress theory, the controlling stress is the
maximum principle stress.

NF-3213  Terms Relating to Design by Analysis

(a) Terms used in the Design of Plate and Shell
Type Supports by Stress Analysis are defined in NF-
3213.1 through NF-3213.13 below.

() Terms used in the design of linear types of
qpombymuﬂyﬂmdehdnw
XVIL

NF-3213.1 Stress Imtensity.! Stress intensity is the
equivalent intensity of combined stress or, in short,
the stress intensity is defined as twice the maumum
shear stress. In other words, the stress intensity is the
stress and the algebraically smallest principal stress at
s gven point. Tensile stresses are considered positive
ana compressive siresses are considered negative.

NF-32132 Groas Stractural Discontinuity. Gross
Structural Discontinuity is & geometric or matenial
discontinuity which affects the stress or strain distni-
bution through the entire thickness of the member.
Gros= discontinusty type stresses are those portions of
the actual stress distnbutions that produce net
bending and membrane force resultants when nte-
grated through the thickness. Examples of gross
structural discontinuities are junctions between parts
of different diameters or thicknesses and flange-to-
shell junction.

1415¢ /0057¢
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NF-32133 Normal Stress. Normal Stress is the

t of stress normal to the plane of reference.

This is also referred to as direct stress. Usually the

distnbution of normal stress 1s not uniform through

the thickness of a part, so this stress i1s considered 1o

be made up in turn of two components, one of which

s uniformly distnbuted and equal to the average

value of stress across the thickness under considera-

tion, and the other of which vanes from this average
value with the location across the thickness.

NF-3213.4 Shear Stress. Sheas stress is the compo-
nent of stress tangent to the plane of reference.

NF-3213.5 Membrane Stress. Membrane stress s
the component of normal stress which s uniformly
distributed and equal to the average of stress across
the thickness of the section under consideration.

NF-3213.6 Bending Stress. Bending stress is the
vanable component of normal stress described n
NF-3213.3 The vanat:on may or may not be linear
across the thickness.

NF-3213.7 Primary Stress. Primary stress is any
normal stress or a shear stress developed by an
imposed loading which is necessary to satisfy the laws
of equilibnum of external and internal forces and
moments. The basic charactenistic of a pnmary stress
is that it is not self-himitiug. Pnimary stresses which
considerably exceed the yield strength wall result in
failure or, at least, in gross distortion. A thermal stress
1s not classified as a pnmary stress. A general pnimary
membrane stress is one which 1s so distributed in the
structure that no redistribution of load occurs as a
result of yielding. An example of primary stress is
general membrane stress in a circular cybndncal shell
due to distnbuted hive loads.

1415¢ /0057¢
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STP (OUTSIDE BOUNDARY )

Same for STP
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NF-3213.8 Secondary Stress. Secondary stress is a
wormal stress or a shear stress developea by the
constraint of adjacent matenial or by self-constramt
of the structure. The basic charactenstic of a second-
ary stress 1s that it is self-imiting. Local yielding and
munor distortions can satisfy the conditions which
cause the stress to occur and failure from one
apphcation of the stress is not to be expected. An
example of secondary stress 1s bending stress at a
gross structural discontinuiiy.

NF-32139 Total Stress. Total stress is the sum of
the prnmary and secondary stress contributions.
Recognition of each of the individual contributions is
essential 10 establishment of appropnate stress limita-
tons.

NF-3213.1¢ Free End Displacement. Free end
displacement consists of the relative motions that
would occur between an attachment and connected
structure or equipment if the two members were
separated. Examples of such motions are those that
would occur because of relative thermal expansion of
piping. equipment, and equipment supports, or
because of rotations imposed upon the equipment by
sources other than the piping.

NF-3211.11 Expansion Stresses. Expansion stresses
are those stresses resulting from restraint of free end
displacement of the piping system.

NF-3213.10 Limit Analysis—Collapse Load. The
methods of it analysis are used to compute the
maximum load or combination of loads a structure
made of ideally plastic (nonstrain-hardening) maten-
al can carry. The deformations of an ideally plastic
structure increase without bound at ths load which is
termed the collapse load. Among the methods used in
limit analysis is a techmique which assumes clastic.

plastic, matenal behavior and a constant
level of moment or force in those redundant structural
clements in which membrane yield, plastic, hinge or
cntical buckling load has been reached. Any increase
n load must be accompamied by a stable pnmary
structure until a failure mechamism defined by the
lower bound theorem of limit analysis 1s reached in
the pnmary structure.

1415¢ /0057¢
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STP (OUTSIDE BOUNDARY )

Same as STP

Not applicable
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NF-3213.1) Collapse Load —Lower Bound. If, for a

gven load. any system of stresses can be found which

satisfies equilibnum, and nowhere ex-

ceeds the matenal yield strength, the load is at or

below the collapse load. This 1s the lower bound

theorem of limut analysis which permits calculations
of a lower bound to the collapse load.

NF-3220 DESIGN OF PLATE AND SHELL
TYPE SUPPORTS BY ANALYSIS

NOTE  NF 1220 provides stress bhmsts for elements of Class |
supports other than bolts and welds. hmuts for which are gven in
NF 1280 and NF 1290 For general requirements as 10 stress
det defi de of stress miensibes and

classification of stresses. see NF-1210

NF-3231.2 Limit Analysis. As an alternative to the
hinear elastic ndmmlnu’umymmm
design requirements of XV11-4000 may be used.

1415¢/0057¢
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NF-3214  Stress Analysis
A detailed stress analysis of all major structural
ts shall be prepared in sufficient detail 0
show that each of the stress limitations of NF-3220 1s
satisfied when the support is subjected to
the loadings of NF-3110

NF-3215  Derivation of Stress Intensities

One requirement for the acceptability of a design
(NF-3210) is that the calculated stress intensities shall
not exceed specified allowable limits. These limits
differ depending on the stress category (pnmary,
secondary, etc) from which the stress intensity is
derived. This paragraph describes the procedure for
the calculation of the stress intensities which are
subject to the specificd limits. The steps in the
procedure are stipulated in (a) through (e) below.

(a) At the point on the component which is being
investigated, choose an orthogonal set of coordinates
such as tangential, longitudinal, and radial, and
designate them by the subscripts 1, £, and 7. The stress
Wummammmmwu-.
c..adc,fa&edm-ﬂv..r,,.ﬂv.ﬁl*‘
stresses.

(b) Calculate the stress components for each type
of loading 1o which the part will be subjected and
”eﬂmdmvmwmalmd
the following categones #

(1) general primary membrane stress. P, (NF-
3213.5and NF-3213.7)

(2) primary bending stress, P, (NF-3213.6 and
NF-3213.7)

(1) expansion stress, P, (NF-3213.11)

(4) secondary stress, Q (NF-3213.8)

(c) For each category. calculate the algebraic sum
dlhco,'svbﬁ:hmuhfmlhcmmnypud

components.
must also be considered.
(d) Transiate the stress components for the ¢, L
Mrmialopmcmdmc..n.udn
(e) m&*mmslghu
Sy, from the relations
Si2 =0, — 0
Sz = 03 — 0y
Sy =0 — o0

—_—

"Sec Tables NF-3217-1 and Note | o« Fig NF-3221-1

STP (OUTSIDE BOUNDARY )

Not applicable
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NF-323 DESIGN OF LINEAR TYPE
SUPPORTS BY ANALYSIS

NF-3231  Stress Limits

NF-3231.1 Elastic Analysis

(a) Design and Level A and Level B Limits Design
and Level A and Level B Limits are identical and are
given in Appendix XVII. The allowable stress for the
combined mechamcal loads and effects which result
from constramt of free-end displacements (NF-
3213.10), but not thermal or peak stresses, shall be
himited to three times the stress hmit: of XV11-2000.

(b) Level C Limv*s. The stress values for Level C
Limuts may be increased by one-third over the values
pven in XVI1-2000. Constrained free-end displace-
ment and differential support motion effects need not
be considered

(c) Level D Limits. If the Design Specifications
specify any Service Loadings for which Level D
Limits are designated the rules contained in F-1370
of Appendix F may be used in evaluating them
independently of all other Design and Service
Loadings Constrained free end displacement and
stresses need no. be considered.

1415¢/0057¢
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STP (OUTSiDE BOUNDARY )

See "Loading Combination

through 17.

Allowables" pages 1
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NF-3250 EXPERIMENTAL STRESS
ANALYSIS

Component supports of all types may be designed
by expenmental stress analysis in accordance with
Appendix 11

NF-3260 DESIGN BY LOAD RATING
NF-3261  Procedure for Load Rating

The procedure for load rating shall consist of
imposing a total load on one or more duplicate full
size samples of a component support equal to or less
than the load under which the component support
fals to perform its required function. A single test
sample 1s permitted but. in that case. the load ratings
shall be derated by 10%. Otherwise, tests shall be run

on a statistically sigsficant number of samples.

NF-3262  Load Ratings in Relation to Service
| oadings

The load ratngs for Service Loadings for which
Level A, Level B or Level C Linuts have been
designated shall be determuned by means of the
equations mn the following subparagraphs. For Level
D Limits, see Appendix F

NF-3262.1 Nomencisture. The symbols used in this
paragraph are defined as follows:

T L. =support test load equal to or less than the
load under which the component support
fasls to perform its specified support function

Fo= allowable value for the type of stress m
XVI-1100 of Appendix XVil

S = ailowable stress value at the design tempera-
ture (NF-3112.1) from the applicable table of
Appendix |

§,=specified mimimum tensile strength of the
matenial used in the support as given in the
apphcabie table of Appendix |

NF-32622 Plate and Shell Supports. The load
ratngs for plate and shell supports for the Service
Loadngs shall be determined by the following
equations.

1415¢ /005 7¢
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ASME (NF)

Level A Limits
S

load rating =T L X 10 = m

Level B Limits

load rating =T L. X ms-‘; @
Level C Limits

load rating = T.L. X 1.2_% o)

NF-3262.3 Linear Type Supports. The load ratings
be determuned by the following equations:
Level A Limits

unh.-r.Lxl.o% (@
Level B Limits F
load rating = T.L X 1.01'! )
Level C Limits F
load rating = T L. X 1.33?.'1 ()
NF-32624 Component Standard Supports. The
load ratings for standard for the
Service Loadings shall be determuined by the follow-
ng equations.
Level A Limits S
load rating = T L. X Lo—';—'! m
-
Level B Linuts s
‘ UF.'
load rating = T L X I.O—s.— (8)
plate and shell
Level C Limuts
load rating = T L X I.zsl (99)
linear type
Level C Limits

; Fau
load ating = T.L. X IJJT (%)

STP (OUTSIDF BOUNDARY )

Not Applicable

NF-33% DESIGN BY EXPERIMENTAL
STRESS ANALYSIS

supports may be designed by expen-

Component
mental stress analysis in accordance with Appendix
I

NF-330 DESIGN BY LOAD RATING

Component supports may be designed by load
rating in accordance with the requirements of NF-
3260.
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Supports are
designed in
accordance with
linear support
analysis outside
the boundary.




NF -3280
NF -3281

1415¢/0057¢
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DESIGN OF BOLTS

Design for Normal and Upset
Conditions

The number and cross sectional
area of bolts required for the
design conditions of NF-3112
shall be determined in accor-
dance with the procedures of
Appendix XVII. The allowable
bolt design stress values shall
be the yield strength values
of Table [-13.3 of Appendix |
multiplied by the applicable
design factors of Table
XVII-2461.1-1.

IV MF-3000 DESIGN

STP (OUTSIDE BOUNDARY)

Complies with NF
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ASME (NF) STP (OUTSIDE BOUNDARY ) COMMENT S

S—— 2 Not applicable Plate and shell type supports are not
NF-3291  Permissible Types of Welded Jolnts In used outside the NF boundary.

Plate and Shell Type Welded

Sugpporty

(@) All welded jomnts in plate and shell type
supports shall be conunuwous and shall be one of the
types shown in Fig NF-3291(a)- | and described in (1)

through (8) below

(1) tull penetraion butt welded groove jownt
sketch (a)

(2) double fillet welded lap yoint. skeich (b)

(3) tull penciration groove welded tec jomnt,
skewch (¢)

(4) full penetrauon groove welded comner jount.
skewch (d)

(5) full hillet welded tee yomnts, skeich (¢)

(6) ange jounts, sketch (N

(7) fillet welded jownt between a surface and a
close:’ iubular section or & closed secuon. skeiches (g)
and (h)

(8) filler welded yomnt between the edge of a plaie
and the end surface of a closed twbular secuon or »
closed formed section. sketch (1)

When angle joints are used for connecting 8 iransihon
m dmeter 10 a cyhnder, the angle. a. of Fig NF-
3291(a)- 1 skeich (7). shall not exceed 30 deg

) A wpered ransiton having a length noi less
than 3 umes the offset between the adjacent surfaces
of abutuing secuons, as shown in Fig NF-3291(b)-1,
shall be provided a1 jownts between sections thai differ
m thickness by more than % of the thickness of the
thinner secuon or by more than %4 i, whichever s
fess. The wansiwon may be formed by any process
that will provade a unsform taper The weld may be
partly or entwely in the tapered section or adjacent 10
it This paragraph also apphes when there s a
reduction in thickness within a sphencal shell or
cyhndncal course or plate.

fc) When the use of backing nngs will result m
undesirable condiions such as severe siress. cor-
romon. or eromon, the requiremeni. of NF 4240 shall
be met.
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ASME (NF) STP (OUTSIDE BOUNDARY ) COMMENTS
Same as NF
NF-3292  Permissibie Types of Welded Jolnts in
Liness Type Welded Supports
The permussible types of welded jonts used
binear type supports shall be as supulated m XVIi-
2450
NF-3292.1 Allowsble Stress Limits. The allowable
stress himats for welds in hnear type supports shall be
as set forth n Table NF-3292.1-1
TABLE NF.3292.1.1
ALLOWABLE STRESS LIMITS FOR
LINEAR COMPONENT SUPPORT WELDS—ALL CLASSES
Base Metst
Stress Limits, TS5, Range,
Kind of Suress [ L]
Tenston and compression paraliel 10 axrs of any Same as for base metal '
compiete penetration groowe weld
Tension normal to effective throat of complete Same a3 allowable tensile
penetration groove weid stress for base metal
Compression normal 1o effective throat Same ai allowable compressive
of compiete or partial penetration groowe weid stress for base metal
Shear on effective thvoat of compiete penetration Same 33 allowable ihear stress
groove weid and partial penetration groowe weld for base metal
Shmar stress on effective throat of fillet weld 18 4% 60
regardiess of dwection of apphcation of ead
tension normal (0 the ams on the sffective 21 el 70
theoat of & partial penetration groowe weld
and shear stress on eMective ares of & plug o 24 7180
slot weld The given stresses shall also apply
10 such weids made with the specified electrode n 1%
on steel having & yield stress greatsr than thet
of the matchung base metal The allowable % 91 100
stress. regardiess of electrode classification
wsed shall not exceed that given i the Lable » 101 120
for the weaker matchng base metlal bewng
rorred » 121098
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NF.329)  Permissible Types of Welded Jolats
 emponcst Sandard Sepports

The permussible types of welded jomnts used

w“‘w-‘m“

u.w.w-mmmmr.nn.

NF-3290.1 Design Stress Intensity snd & e adae
Soress Limits for Welded Jolats. The it of design
-M-d“-u::-d‘dpz
for component standard supports not exceed

stress mtensity value or allowable

The design of component standard supports shall
be in accordance with NF-1320 or NF-3330

1415 7005 7¢

IV NF-3000 DESIGN
STP (OUTSIDE BOUNDARY )

Not applicable

Complies with NF inside boundary.
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NF-130 DESIGN OF CLASS 2 AND
MC COMPONENT SUPPORTS

NF-3318  GENERAL REQUIREMENTS

NE 131 Accepeshility

The ressirements for acceptability of Class 2 and
MC component support design are gven n (a)
through (d) below

(@) The design shall be such that the demgn
stresses will not exceed the himits given i ths
Subarticle Table NF-3132.1(b)- | indicates the rules
10 be used for the vanous classes and types of design
mm#mawm
bnn“bh.‘ﬂ.p&"

is supulated in Table NF-2121@) 1.

(b) The design procedure shail be one of those
referenced in Table NF-3132.1(b)-1 applicable to
Class 2 and MC component supports.

fc) T\tb’“umbh*d
thss Subarucie.

(d) For configurations where compressive stresses
occur, the potental for cntical buckling shall be
consdered

NF-133  DESIGN OF LINEAR TYPE
SUPPORTS BY ANALYSIS
N"tﬁd.—mM-‘&
satisfied for the Design and Service Loadings are a3

gven in NF-3230

IV NF-3000 DESIGN
STP (OUTSIDE BOUNDARY )

Complies with AISC for design, normal and upset
conditions. STP has used 1.33 times »ISC stress
limits, but not more than 2/3 critical buck ling,
for the emergency and faulted conditions.
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NF-1320  DESIGN OF PLATE AND SHELL
TYPE SUPPORTS BY ANALYSIS

NF-3321  Seress Lisies

NF-3321.1 Design Conditions. The stress' himats
are satished for the Design Condions (NA-2142 1)

stated i the Design Specifications if the require-
ments of Egs. (1). (2). and (3) are mel.
o <10S (U]
o, +03 <158 @
o; < 058 (L))
where

o, - membrane stress, which is the average stress
mhuﬂmﬂm
nmumdwu

NF-2121ar 1

1415¢ /005 7¢
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STP (OUTSIDE BOUNDARY )

Not applicable

Foulied Conditions. The stress limits are sad-
the Faulted ] [NA-2142.200)]
the Design Specifications if the requre-
Eq () of NF-3321.1, and Eqs. (4) and (5)

iiks
TE

i
:

o, s lesser of 1.55 or 0.45, “)
c.oc.swdl.mu..ﬂ. (4)]
where
S.= qx‘d-a——“nuhun‘
of material, Table 1-12.1
m-“-eud“-NF-lnl.l,

'”_.“‘“
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Plate and shell type supports
are not used outside the NF
boundary.
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ASME (NF) STP (OUTSIDE BOUNDARY ) COMMENTS

NF-Y30  WELDED JOINT DESIGN Not applicable Plate and shell type supports are not

e - used outside the NF boundary.

= Piste and Shell Type Sepports
mmd-&lpﬂh-w-
NF.1290 for Class | component supports, except that
for groove welded T-jomnts, groove welded corner
mu*-ﬂ'—*.m-?; NF-
3291¢a)- 1, sketches (c), (d). and (¢). respecuvely. the

-dtuyhm-.‘dm

NF 31391 7/ Bowsbic Stress Limits

(@) Swresses in weids i plate anc shell type supports
shall not exceed the allowable lensile, compressive of
“n*-#w-tﬂ
NF.3292 ' ' for the base metal being jomed Temp-
“Mw—hwﬂu
support and, where apphcable, expansion or cow-
“d.wwn-—u-m
pressure shall be “onsidered

(5) The maumum iensile suess sl the coniact
surface of .-ﬁmomunﬁ
wmmdﬂ-"‘m"
w*ﬂum‘-ts&.u‘—nnfq
NF-3321 He))
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NF-3¥2 Permissible Types of Weld Joints »
Limcsr Type Supports

The types of welded jownts shall be as supulated
Appendix X V112450

NF 3392 1 Allowable Stress Lisits

(a) Stresses w welds i hmear type supports shall
pot exceed the values set forth in Table NF-3292.1-1

() The maxmum iensile stress al the contact
“dcﬂmnu—-hw
thuckness direction of plates and elements of rolied
shapes shall be hmated 10 0.35,. but not more than ¥,
of the mummum tensile strength of the sieei. as shown
m Fig XVIL-21Ker ).

1415¢ /005 7¢
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STP OUTSIDE BOUNDARY

Same as NF
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NF-3400 DESIGN OF CLASS 3
COMPONENT SUPPORTS

The design of Class 3 component supports shall be
m sccordance with the requurements of NF-1300,
using one of the design procedures indicated in Tabile
NF-3132 or! for Class 3 comstrucuon The ap-

wbie of allowabie stresses for a prven matenal
w0 be used with a specific demgn procedure
supulated n Tabie NF-2121-1.

1815¢ /005 7¢
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sTp (Mreing BOUNDARY )

Complies with AISC for design, normal and upset
conditions. STP Was used 1.33 times AISC stress
limits, but not more than 2/3 critical buckling,
for the emergency and faulted conditions.
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V NF-4000 FABRICATION AND INSIALLATION

Sheet 1FR1 of 44FR! SHEETS

[-ASME W

11-AISC

111-STP PRACTICE OUTSIDE THE BOUNDARY

1V-COMMENTS

(
FABRICATION & INSTALLATION
N -4111 fabrication and Installation

Component supports shall be
fabricated and installed in accordanc
with the requirements of this Article
and shall be manuf actu.ed from
materials which meet the requirements
of NF -2000.

NF-4120 CERTIFICATION OF MATERIALS
AND FABRICATION BY COM-
PONENT SUPPORT MANUFACTURER
OR INSTALLER

NF-412) Means of Certification

The Manufacturer or Installer of
a component support shall certify
that the materials used comply with
all the reguirements of NF-2000 and
that the fabrication or installation
complies with the requirements of
NF -2000 and that the fabrication or
installation complies with the re-
quirements of N -4000.

NF-4121.1 Certification of
Treatments, Tests, and Examinations.
If the Manufacturer or Installer per-
forms treatments, tests, repairs, or
examinations required by other
Articles of this Section, he shall
certify that he has fulfilled that
requirement (NA-3767.4(c)). Reports
of all ired treatments and the
results all required tests,
repairs and examinations performed
shall be available to the Inspector.

NF-4121.2 Repetition of Tensile
or Impact Tests. If during the fab-
rication or installation the
component support the material is
subjected to heat treatment that has
not been Covered by treatment of the
test coupons (NF-2200) and that may
reduce either the tensile or impact
tests shall be repeated by the manu-

924 3W/0 04

($£CT. 1.4 MATERIAL

1.4.) Structural Steel

1.4.1.1 Material conforming to
one of the following l1isting (latest
date of isswe) is approved for use
under this Specification:

paragraphs this Section

Structural Steel, ASTM A36
Welded and Seamless Steel Pipe,
ASTM A53, Grade B
High-Str h Low-Alloy Structural
teel, ASTM A242
High-Strength Low-Alloy Hot-Rolled
High-Strength Structural Steel, See NF-2130
ASTM A440
High-Strength Low-Allay Structural
Manganese Vanadium Steel,
ASTM A44]
Cold-formed Welded ant Seamfless
Carbon Steel Struct ral Tubing ‘
in Rounds and Sha; e, ASTM AS00 '
Hot -Formed Welded and Seamless '
Carbon Steel Structural Tubing
ASTM AS0!

Certified mill test reports
or certified reports of tesls made
by the fabricator or a testing lab-
oratory in accordance with ASTM A6
and the governing specification
shall constitute sufficient evi-
dence of conformity with one of
the above ASTM specifications.
Additionally, the fabricator
shall, if requested, provide an
affidavit stating that the struc-
tural steel furnished meets the
requirements of the grade
specified. No inprocess heat treatment.
1.4.5 Filler Metal for Welding

Welding electrodes for manual
shielded metal-arc welding shall
conform to the specification for
Mild Steel Covered Arc-Welding elec-
trodes, AWS A5.5, latest edition.

Materials the same as N see materials
Section NF-2120 Fabrication and
installation addressed in following

Steel Sheet and Strip, ASTM A375 Material Certifie’ as required

Impact tests not obtained at STP.

Materials utilized for pipe
support construction outside
the NF boundary do not
require in process heat
treatment or impact testing.
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facturer or Installer on test speci-
mens taken from test coupons which
have been taken and treated in accor-
dance with the requirements of

N -2000.

NF-4122 Material ldentification

Material for component supports
shall carry identification markings
which will remain distinguishable
until the component support is fa-
bricated or installed. If the ori-
gnal identification markings are
cut off or the material is divided,
the marks shall be accurately
transferred to the parts or a
coded marking shall be used to assure
identification of each piece of
material during subseguent fabrica-
tion or installation, uniess other-
wise provided by NF-2150.

N -4125 Testing of Welding Materials

All welding materials shall meet
the reguirements of NF-2400.

\

924 5W/0 04w

Bare electrodes and granular flux
used in the submerged-arc process shall
conform to F60 or F70 AWS-flux classi-
fications of the Specification for Bare
Mild Steel Electrodes and Fluxes for
Submerged Arc Welding, ANS A5.17,
latest edition, or the provisions of
Sect. 1.17.3.

See Practice noted in NF 2150

£60S or E70S electrodes used in
the gas metal-arc process shall con-
form to the Specification for Mild
Steel Electrodes for Gas Metal-Arc
Welding, ANS AS5.18, latest edition, or
the provisions of Sect. 1.17.3; E60T
or E701 electrodes used in the flux
cored-arc process shall conform to the
Specification for Mild Steel Electroces
for Flux-Cored-Arc Welding, ANS A5.20,
latest edition, or the provisions of ‘
Sect. 1.17.3.

Manuf acturer's certification shail o
conformity with the specifications. For welding materiais see NF-2400

SECT. 6  INSPECTION AND DEL IVERY

(a) Test of Materials

Mill tests are performed to demon- "
strate material conformance to contract
requirements. Unless special require-
ments. Unless special requirements are
included in the invitation to bid, mil)
testing is limited to those tests re-
quired by the applicable ASTM material
specifications. Mill test reports are
furnished by the fabricator only if
requested by the owner in either the
invitation to bid or otherwise made
in writing prior to the time the
fabricator places his material orders 1
with the mill,
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The fabricator customarily makes
no tests of steel material. The owner
must rely on mill tests required by
contract ané on such additional tests
as he orders the fabricator to have
made at the owner's expense. If tests
other than mill tests are desired, the
owner so specifies in the invitation
to bid and should arrange for such
testing through the fabricator.

SECT. §  STOCK MATERIALS

(a) Many fabricators maintain
stocks of steel products for use in
their fabricating operations. Such
materials as are taken from stock by
the fabricator for use for structural
purposes must be of a quality at least
equal to that required by the specifi-
cations or the American Society for
Testing and Materials applicable to
the classifications covering the in-
tended use. Mili test reports are
accepted in the irade as sufficient
record of the quality materials
carried in stock by the fabricator.

The fabricator checks and retains :
the mill test reports covering the ’
materials he purchases for stock, but,
pecause it 1s obviously impracticable
to do so, he does not maintain records
such as would identify individual
pieces of stock material against
individual mill test reports. Such
records are not required if the
fabr icator purchases for stock under
established specification as to grade
and quality and the purchases can be
checked against mill test reports.

(b) It is cosmon practice for
the fabricator to use steel materials
from his stock in his fabricating
operat ions whenever he desires to do
so, instead of ordering items from the
mill for the specific use. Stock
materials purchased under no
particular specifications or under
specifications
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Jess rigid than those mentioned above,
or stock materials which have not been
subject to mill or other recognized
test reports, are not used without the
express approval of the owner and then
only under rigid inspection, except
that such material may be used for
small unimportant details where the
quality of the material could not
\a"et.l the strength of the structure.

-
N -4130 ELIMINATION AND REPAIR Not addressed the Rules of the Material repared in accordance with
OF DEFECTS Material Specification would apply the material specification see
NF-2510 and comments

¥ -4131 Rules Governing £l imination
and Repair

Pefects n materials which were
accepted on delivery or which are
discovered during the process of
fabrication or installation may '
pe el iminated or repaired by
welding, provided the defects are
removed, repaived, and examined in
accordance with the requirements of
N -2500 for the applicable product
\On.

Material repairs in accordance with
the material specification see
NF-2510.

(w4200 FORMING, FITTING, AND
AL TGN ING

N -2210 CUTTING, FORMING, AND
BENDING

W -4211 Cetting

Materials may be cul to shape 1.23.2 Oxygen Cutlling A1) normal cutting processes are
and size by mechanical means, such as used.
machining, shearing, chipping or Oxygen cutting shall preferably
grinding, or thermal cutting. be done by machine. Oxygen cut edges  Ref J (5P-82

924 3/030%
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Thermal cutting shall not be used on
materials when the specified impact
properties, if required, would be
reduced below specified minioum
values by the cutting operation
unless the impact values can be

be restored by subsequent heat
treatment. Thermally cut edges that
are to be welded shall be smooth
and shal) be free of all loose scale
and slag accumulations.

NF-4211.1 Preheating Before
Thermal Cutting. When thermal
cutting 15 performed to prepare weld
Joints or edges, to remove attach-
ments on defective material, or for
any other purpose, consideralion
shall be given to preheating the
material using preheat schedules,
such as suggested n Appendix D.

N 4212 Formir , and Bending Process

Any process may be used to hot or
cold form or bend materials, nclud-
ing weld metal, provided the speci-
fied impact properties of the mate-
rials, when required, are not reduced
below the minimum specified values,
or they are effectively restored by
heat treatment following the forming
with the material temperature higher
than 100F below the lower critical
\t.tnm of the material.

NP5 1 performs hot and cold forming
on these components n accordance
w.." approved procedures, “Control of
Forming 9.4.2%

Mo impact tested material involved

which will be subjected to substantial

stress or which are to have weld metal WMo Impact tested materials specified
depos ited on them shall be reasonably

free from gouges; occasional notches

or not more than 3/16-inc deep

will be permitted. Gouges greater

than 3/16-inch that remain from cutting '

shall be removed by grinding. All Ye-

entrant corners shall be shaped notch-

free to a radius of at least 1/2-inch.
\

Not Addressed Preheat as required by the applicable
welding procedure are used
Ref. CSP-82

Not Addressed Hot and cold forming performed by

WS1 in accordance with approved
The requirements for temperature procedures: “Control of Forming 9.4.2"
control are addressed in welding
and for straightening as shown

be low:

Site has the capability to perform
hot or cold bending - Impact tested
' material is not involved

7
SECT. 1| 23 FABRICAT ION

1.23.1 Straightening Material

Rolled material, before being laid
of f or worked, must be straight within
the tolerances allowed by ASTM Speci-
fication A6. If straigthening is
necessary, it may be done by mechanical

Sheet 5F&1 of 44FL1 SHEETS
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/
N -4713 Qualification of Forming

Processes and Acceplance
Lriteria for Formed Material

A procedure qualification test
shall be conducted using specimens
taken from materials of the same
material specification, grade or
class, heat treatment, and with
swilar mpact properties as
required for the material of the
component support involved. These
coupons shall be subjected to the

and heat treatment as the material
of the component involved. Applica-
ble tests shall be conductled to
determine that the required impact
properties of W -2300 are met after
straning.

gualification tests are not required
for:

forgings |
comp leted by the Material Manuf ac
prior to removal of the mpact test
imens |
(b) wot formed materials repre-
sented by test coupoms reguired

been subjected to heal Lreatment
representing the hot forming proce-
dure and the heal treatments to be
appited to the parts,

(c) Materials which do not
reguire mpact tests wm accordance
with W -2300,

924 36 /0 300

equivalent forming or bending process

W-4213.1 Exemptions. Procedure

{a) Mot formed material, such as
+ In which the hot formi is

either W -2211 or W -4121.2 which have

means or by the application of a
Iwmited amount of localized heat. The
temperature of heated areas, as
measured by approved methods, mll
not exceed 1100°F for AS14 steel nor
1200°F for other steels.

Not Addressed

Impact Testing not required.

Impact Testing not regquired.

Material utilized for pipe
support construction out-
side the W boundary do not
reguire impact testing.

Materials utilized for

pipe support construction

rstside the NF boundary do
* require wmpact testing.



¥V NF-3000 FABRICATION AND INSTALLATION

*v—-—-w—-—"

Sheet 7FL1 of 44FR1 SHEETS

1-ASME W

TI-AISC T11-STP PRACTICE OUTSIDE THE BOUNDARY

TV-COMMENTS

FABRICATION & INSTALLAT ION

(@) Materials which have final
;;u- after forming of less than

(e} Material where the final
stram is less than that of a
previously gualified procedure
for that material;

(f) Material from which the
wmpact testing reguired by W -2300
is performed on each heat and lot
{as applicable) after forming.

NF -4213.2 Procedure Qualifica- Not Addressed
tion Test. The procedure gqualifica-
tion test shall be performed in the
manner stipulated in (a) through (f)
below.

{(a) The tests shall be performed
on three different heats of material
both before and after straining to
establ ish the effects of the forming
and subseguen! heal treatment
operations.

(b) Specimens shall be taken
accordance with the reguirements of
W -2000 and shall be taken fram the
tension side of the strained material.

{c) The percent strain shall be
establ ished by the following formulas:

fFor cylinders:

ot 1-%)

%

for spherical or dished surfaces:

% Stramm =

Sstraim = ™ (1.%)
o

G4m0 300

Sipce impact testing is not required,
prbcedure qualification 1s not
e required.
.,
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fFor pipe:

% Stram = '.r
T

-~
"

namwmal thickness

fmal radius to centerline

of shell

R, - original radius (equal to
nfinity for a flat part)

R = nominal bending radius to
the centerline of the pipe

r = nominal radius of the pipe.

(d) The procedure gqualification
shall simulate the maxmum percent
surface strain, employing 2 bending
process similar to that used in the
fabrication of the material or by
direct tension on the specimen.

{e) Sufficient Charpy V-notch
specimens shall be taen from each
of three heats of material o
establ ish a transition Curve showing
n both the upper and lower shelves.
On each of these Lhree heats, tests
coms isting of three impact specimens
shall be conducted at a minimum of
five ditferenl temperatures distri-
buted throughoul the tramsition
region. The upper and lower shelves
may be established by the use of
mndividual test specimens.

(f) From the impact test
transition curves from each of
three heals, both before and after
straming, determine eilher:

(1) The maximum change n
temperature considering var ious
lateral expansion levels, or

(2) The maximum loss of
lateral expanston.

¥

.-
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W-4213.3 Acceptance (riteria Not Addressed Impact testing is not required.
for Formed Material. To be accep-
l‘lc. the formed material used in
the component shall have impact
properties before forming sufficient
to compensate for the maximum loss
of the mpact properties due to
quaiified forming procedure used.

NF-4213.4 Regualification. A
new procedure qualification test is
required when any of the following
conditions oCCur:

(a) The actual postweld heat
treatment cycle is greater than
previously qualified considering
NF-2211.  (If the material is not
postweld heat treated, the proce-
dure must be qualified without post-
weld heat treatment);

(b) The maximum calculated
strain of the material exceeds the
previously qualified strain by more
than 0.5%;

{c) where preheat over 250F 1s
used n the forming or bending
operation but not followed Ly a sub-
sequent postweld heat treatment.

NF-4220 FORMING TOLERANCES Not Addressed

W -4221 Tolerances for Plate and Prefabrication tolerances
Shell Type Supports of Material Supplied is in
accordance with ASTM A6

{a) The outer surface of a plate

and shell type support shall not

deviate from the specified shape by

more Lhan the greater of 1/4% of the

overall design dimension. Such

deyiations shall not inc lude abrupt

changes.
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(b) For plate and shell type
supports which are skirts, the
ditference between the maximum and
minimum ouls ide diameters shall not
exceed 1% of the nominal outs ide
diameter.

NF-4222 Tolerances for Lincar Type
Supports

Tolerances for |inear type sup-
ports fabricated from bui lt-up
members should be as rec
Nonmandatory Appendix X, unless
otherwise specified in the Design
L‘Sntificcuus.

olerances on Supplied material
in accordance with SA-3

/
N -4723 Tolerances for component
Standard Supports

Tolerances for component standard
supports should be as recommended 1n
Nonmandatory Appendix K, unless
otherwise specified in the Design
Specifications.

NF-4230 FITTING AND AL IGNING

W -4231 Fitting and Aligning Methods
Parts that are to be joined may
pe fitted, aligned, and retained in
position during the joining operation
by the use of the bars, jacks, clamps,|
drift pins, tack welds, or temporary
attachments. Mechanical devices
shall be carefully ised to avoid
damage to surfaces of the parts and
to avoid enlargement of bolt holes.

-~
1.23.6

924 3w/0 104w

Tolerances as specified w

ASTM A-6 on supplied Matericls no
Fabrication Tolerance except oS
defined in P.0O. or on Drawings

Welded Construction

surfaces to be welded shall be
free from loose scale, slag, rust,
grease, paint and any other foreign
material except that mill scale which
withstands vigorous wire brushing may
remain. Joint surfaces shall be free
from fins and tears. Preparation of
edges by gas cutting shall, wherever
practicable, be done by a mechanically
guided torch.

Farts to be fillet weided shall be
brought in as close contact as prac-

Tolerances in accordance with ASTM A-6 NPSI has more restrictive

for Supplied Material tolerances as noted in
Attachment (2)

Ref. SS0026

Aligmment is accomplished by use of
the same methods specified in NF
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NF-4231.1 Tack Welds. Tack Welds
used to secure alignment shall either
be removed completely, when they have
served their purpose, or their
stopping and starting ends shall be
properly by grinding or
other suitable means so that they
may be satisfactorily incorporated
into the final weld. Tack welds
shall be made by qualified welders
using qualified welding procedures.
When tack welds are to become part
of the finished weld, they shall be
visually examined and defective
tack welds removed.

N 4231.2 Temporary Attachments
and Their Removal. Attachments which
are welded onto the component
support or parts during the process
of manufacturer or installation but
which are not incorperated into the
final support are permitted provided
the requirements of (a) through (d)
below are mel.

{a) The material is suitable
and compatible for welding to the
component suppor: material

{b) The welding material is
compatible with the base material

{c) The welding procedures are
qualified in accordance with
Section IX.

(d) The surface of the support
is visually examined after removai
of the temporary attachment.

\

924 3u/0 3048

ticable and in no event shall be sep-
paration is 1/16-inch or greater, the
size of the fillet welds shall be in-
creased by the amount of the separa-
tion. The separation between faying
surfaces of lap joints and butt joints
on a backing structure shali pot ex-
ceed 1/16-inch. The fit of joints at
contact surfaces which are not com-
pletely sealed by welds, shall be ciose
enough to exclude water after painting.

Abutting parts to be butt welded
shall be carefully aligned. Misalign-
ments greater than 1/8-inch shall be
corrected, and .ha‘ the correc-
tion, the parts shall not be drawn
into a sharper slope than 2 degrees
(7/V6-inch in 12 inches).

The work shall be positioned
for flat welding whenever
practicable.

In assembling and joining parts
of a structure or of built-up members,
the procedure and sequence of welding
shall be such as will avoid needless
distortion and minimize shrinkage
stesses. Where it is impossible to
avoid high residual stresses in the
closing welds of a rigid assembly,
such closing welds shall be made in
compression elements.

In the fabrication of cover-
plated beams and built-up members, all
shop splices in each component part
is welded to other parts of the mesber
Long girders or girder sections may
be made by shop spiicing not more than
three subsections, each made in accord-
ance with this paragraph.

All complete penetration groove
welds made by manual welding, except
when produced with the aid of backing
material or welded in the flat posi-
tion from both sides in sguare-edge
material not more than 5/16-inch thick
with root openings not less than one-
half the thickness of the thinner part
joined, shall have the root of the
initial layer gouged out on the back

Tack weld made by welders qualified
in accordance with the requirements
of ANS D1.) or ASME IX.

Tack Welds are inspected but need not
be ground if incorporated into the
final weld. Defective tack welds
are removed.

(a) WNo requirement to use compatible
material - Site practice is to use
compatible material

(b) Welding materal the same as for
the root pass of the weld

{c) Procedures qualified in accor-
dance with AWS D1.1 or ASME IX

(d) Surfaces are visually inspected
after removal

Welders and procedures for
Tack Welding qualified in
accordance with either AWS
D1.1 or ASME IX

See: Attachment(i), for
comparison of these codes.
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side before welding is started from )
that side, and shall be so welded as
to secure sound metal and complete
fusion thoughout the entire Cross-
section. Oxygen gouging shall not

be permitted on ASTM A514 steel; all
carbon deposits shall, be removed

by grinding after arc gouging A514
steel. Groove welds made with use

of a backing of the same material

as the base metal shall have the

weld metal thoroughly fused with the
backing material. Backing strips need
not be removed. If required, they may
b removed by gouging or gas cutting
after welding is completed, prov ided
no injury is done to the base metal
and weld metal and the weld metal
surface is left flush or slightly
convex with full throat thickness.

Groove welds shall be deter-
minated at the ends of a joint in a
manner that will ensure their sound-
ness. Where possible, this should be
done by use of extension bars or run-
off plates. Extension bars or run-of f
plates, if used, shall be removed
upon campletion of the weld and the
ends of the weld made smooth and flush
with the abutting parts.

Base metal shall be preheated as )
required to the temperature called for
in Table 1.23.6 prior to welding, .
except tack welding which is to be
remelted and incorporated into con-
tinuous submerged-arc welds. When
base metal not otherwise required
to be preheated is at a temperature
below 32°F, it shail be preheated
to at least 70°F prior to tack
welding or welding. Preheating
shall bring the surface of the base
metal within 3 inches of the point
of welding to the specified preheat
temperature, and this temperature shall
be maintained as a minimum interpass
temperature while welding is in
progress. Minimum preheat and inter-
pas< temperatures shall be as specified
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in Table 1.23.6. Heat input for the
welding of ASTM A514 steel should not
exceed the steel producer's recomm-
endat ions or suggestions.

where required, intermediate
layers of multiple-layer welds may be
peened with light blows from a power
hammer, using a round-nose tool.
Peening shall be done after the weld
has cooled to a temperature warm to
the hand. Care shall be exercised
to prevent scaling, or flaking of
weld and base metal from over-peening

Code of Standard Practice Section 6
(h) Tolerances
Some variation is to be expected

in the finished averall dimensions of
structural steel frames. Such varia-

tions are deemed to be within the limits

of good practice when they do not
exceed the cumulative effect of the
following:

Rolling tolerances for cross-sectiond}
dimensions, camber and sweep permitted
under ASTM Specification A6, General
Requirements for Delivery of Rolled
Piates, Shapes, Sheet Piling and

Bars for Structural Use.

Fabricating tolerances for finished
parts permitted in the current AISC
Specification for the Design, Fab-
rication and Erection of Structural
Steel for Buildings unless otherwise
specified in the bid documents or
reference specifications.
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“NF-4232 Maximum Offset of Aligned
Sections AISC Para 1.23.6

Alignment of butt joints shall be
such that the maximum of fset of the
finished weld will not be greater
than the applicable amount listed
in Table NF-4232-1 where t is the
nominal thickness of the thin'er
section of the joint.

TABLE NF-4232.1
MAXIMUM ALLOWABLE OFFSET IN
FINAL WELDED JOINTS

Section Thickness WMaximum
in. Allowable
Of f set
Up to 3/4, incl. 1/4 t
Over 3/4 to | 1/2, incl. 3/16 in.
Over 1 1/2 to 2, incl. 1/3 t
Over 2 Lesser of
1/3 or
3/4 in.

NF-4232.1 Fairing of Offsets.
Any offset within the allowabale
tolerance of Table N -4232-1 shall be
blended uniformly over the width
of the finished weld or, if necessary
by adding additional weld metal
beyond what would otherwise be the
edge of the weld.

NF-4240 REQUIREMENTS FOR WELDED Not addressed must be
JOINTS detailed on drawings

Butt welds may be made with or
without backing or insert rings.
When the use of permanent backi
rings is undersirable ('-329!('.?)

(a) The backing ring shall be
removed and the side of the joint
grounded smooth,
or

924 3W/0304M

See Page 10FG1 - NF-4231

Offset not to exceed 10%

of thickness of the thinner member
being joined but in no case more
than 1/8" .

Ref. AWS D 1.1 Para 3.3.3.

Not addressed in AWS

The use of backing is limited to
full penetration welds made from
one side. Backing is only removed
if required by drawing

Ref. CSP-82

NF will allow up to
0.187" mismatch AWS
max. allowable is 0.125"
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(b) The joint shall be welded
without backing rings,

{c) Consumable insert rings
shall be used.
NF-4300 WELDING QUAL IFICATIONS welding in accordance with AMS D.1.1
which provides direction on processes
NF-4310 GENERAL REQUIREMENTS to be used

NF-2311 Types of Processes Permitted
Only those welding processes
which are capable of producing welds
in accordance with the welding pro-
cedure qualification requirements of
Section IX and this Subsection shall

be used for welding Component
Support materials or attachments
thereto. Any process used shall be
such that the records required by
NF -4320 can be made with the
exception of the stud welding
processes which shall be restricted
to the applications stipulated in
NF 43111,

Not spcifically addressed -
Stud welding if used would logically
be in accordance with AWS D 1.1

NF-4311.1 Stud Welding Res-
trictions. Stud welding is accep-
table for insulation supports, name-
plates and locating lugs. When studs
are 1/2 in. in diameter or less,
postweld heat treatment, qualified
welding procedures, and certified
welding materials are not required.

NF-4320 WELDING QUAL IFICATION AND .

RECORDS
NF 432] Required Qualifications Welding in accordance with AWS D.1.1
which provides the controls for these
(a) Each Manufacturer or Instal- elements

ler is responsinle for the welding

done by his organization and shall

establish the procedure and conduct

the tests required by Section IX and

as modified by this Article in order i

924 3w/0 304

Welding in accordance with AWS D.1.1

'mdASl( IX if used

Ref. CSP-82 or CSP-84

Stud welding not used in this
application

Welding procedures and welders
qualified per ANS D.1.1 or ASME 1X
as applicable

Ref. (SP-82 or CSP-84

See Attachment (1) for
ASME IX and AWS D.1.
compar ison

See attachment (1) and
Form B4 Part F Appendix
vil.
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to qualify both the welding proce-
dures and the performance of welders
and welding operators who apply these
procedures.

(b) Procedures, welders, and
welding operators used to join
support elements and to make perma-
nent or temporary tack welds used
in such welding shall also meet the
qualification requirements of this
Article.

{c) When making procedure test
plates for butt welds, it is recom-
mended that consideration be given
to the effect of angular, lateral,
and end restraint on the weldment.
This applies particularly to ma-
terial and weld metal of 80,000 psi
tensile strength or higher and
heavy sections of both low and high
tensile strength material. The
addition of restraint during
welding may result in cracking
difficulties that otherwise might
not occur.

NF-4322 Maintenance and Certifica-
cation of Records

The Manufacturer or Installer
shall maintain a record of his quali-
fied welding procedures and of the
welders and welding operators quali-
fied and employed by him, showing the
data and results of tests and the
identification mark assigned to
each welder. These records shall be
accessible to the Owner (or his
agent ).

Welding in accordance with
AWS D.1.1 provides requirements
for records of welder gqualifications

Records of welder qualification
maintained on site

" Ref. CSP-8)

Same system for ASME and AWS see
csp-81

This activity subject
to reqular audit.
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N -4322.1 ldentifiation of Joints

{a) For Class 1 and plate and All welds stamped by Welders
shell type and |inear type supports,
the welder or welding operator shall
apply the identification mark Ref . CSP-82
assigned to him by the Manufacturer
or Installer on or adjacent to all
permanent welds, including fillet
welds, at 3 ft intervals or less,
with marking that meets the require-
ments of NF-2150 or, as an alter-
native, the Manufacturer or Installer
shall keep a record of permanent
welded joints in a component supports
and of the welders and welding
operators used in mak ing each of the
joints.

(b) For all types of Class 2,

3, and MC supports and for all

classes of component standard
supports, the Manufactuer or Installer
shall certify that only welders

and welding operators qualified

in accordance with N -4321 were used
a mak ing all welds.

NF -4323 Melding Prior to
Qualification L

No welding shall be undertaken Welding in accordance with ANS D.1.1 Welding not performed prior to
until after the welding procedures procedure and welder qualification
which are to be used have been
qualified. Only welders and welding
operators who are qualified in
accordance with this Article and
Section IX shall be used.

NF -4324 Transferring Qualifications ‘

The performance qualification
tests for welders and welding Qualifications not transferred
operators conducted by one Manuf ac -
turer or Installer shall not qualify
welders or welding operators to weld 3
for any other Manufacturer or
Installer.

924 3w/0 304

Inside the NF Boundary

N -Class | welds are
stamped by welders, for
other welds identification
is through documentation.
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NF-4330 GENERAL REQUIREMENTS FOR
WELDING PROCEDURE
QUAL IFICATION TESTS
NF-4331 Conformance to Section IX
Requirements

All welding procedure quaiifica-
cation tests shall be in accordance
with the requirements of Section IX
as supplemented by the requirements
of this Article.

N -4332 Base Material to be
Employed

welding procedure qualifications
for materials which have specified
impact test requirements shall be
made using base materials in accor-
dance with the applicable require-
ments of OW-903.4 and QW-403.5 of
Section IX.
NF-4333 Heat Treatmert of
Qualification Welds for
Ferritic Materials

Postweld heat treatment of pro-
cedure qualification welds shall
conform to the applicable require-
ments of NF-4600 and to Section IX
of this Code. The postweld heat
treatment time at temperature shall
be at least 80% of the maximum
time to be applied to the com-
poonent weld material. The post-
weld heat treatment total time may
be applied in one heating cycle.

924 3w /0 304

Procedures in accordance with
AWS D. 1]

Not specifically addressed.

However, welding in accordance with
AWS D.1.1 will provide direction if
requirement is involved by drawing or
specification

Welding procedures qualified in
accordance with ANS D.1.1 or ASME
IX as applicable

Impact testing not required.

!

No: Applicable.

See Attachment (1)
and Form 84 Part F
Appendix VII

Materials utilized for

pipe support censtruction
outside the Nf boundary do
require postweld heat
treatment. Future appli-
cations involving whip
restraints or Westinghouse
components may require PWHT.
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NF 4334 Preparation of Test
Courons and Specimens

Removi! [ coupons from the
test weld an. the dwmensions of
specimens made from them shall con-
form to the requirements of Section
IX and the removal of the impact
test coupons, when required, shall
be in accordance with the following
subparagraphs.

NF-4334.1 Coupons Representing the
wWeld Deposits. Impact test specimen
and testing methods shall conform to
W -2321. Each wmpact specimen shall
be located so that the longitudinal
axis of the specimen is at least
174 t from the surface of the test
assembly and is transverse to the
longitudinal axis of the weld with
the area of the notch located in
the weld. The length of the notch
of the C, specimen shall be normal
to the surface of the weld.

N -4334.2 Cowpons Representing
the Heat-Affected Jone. Where impact
tests o1 the heat-affected zone are
required by N -4335.2, specimens
shall be taken from the welding pro-
cedure qualification test assemblies
::'cccorcuu with (a), (b), and (c)

Ow.

(a) If the gualification test
material is in the form of a plate
or a forging, the axis of the weld
shall be oriented in the direction
parallel to the principal direction
of rollirg or forging.

9243W/0304%

Test coupons removed in accordance
with AWS C.1.1 or ASME IX as
applicable impact tests not required

Impact testing not required

Impact testing not required
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(b) The heat-affected zone wapac t
test specimens and testing methods
shall conform to W -2320. The speci-
mens shall be removed from a location
as near as practical to a depth mid-
way between the surface and certer
thickness. The coupons for heat-
affected zome impact specimens shall
be taken transverse to the axis of the
weld and etched to define the heat-
affected zone. The notch of the 4
specimen shall be cut approximately
normal to the material surface n
such a manner as to inc lude as much
heat-af fected zone as possible in the
resulting fracture. Where the
material thickness permits, the
axis of a specimen may be inc | ined
to allow the root of the notch to
align parallel to the fusion line.

(c) For the comparison of heat-
affected zone values with base
material values [NF-4335.2(b}],

C, seecimens shall be removed

from the unaff{ected base material

at approximately the same distance
from the base material surface as
the heat-af fected zone specimens.
The axis of the unaffected base
material specimens shall be parallel
to the axis of the heat-affected 2ome
specimens, and the axis of the
notch shall be normal to the surface
of the base material.

NF-4335 Impact Test Requirements
Impact tests of the weld metal Not Addressed

and the heat-affected zome are

required where ‘mpact tests are

required for either of the base

materials being joined (N -2311).

The specimens shall be n accordance

with N -2320. The requirements of

the following subparagraphs shall
be mel.

924 3w /0 14w

Impact testing not required
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W -4135.1 lmpact Tests of Weld
Metal

(a) Impact tests of the weld
metal shall be required for weld
procedure qualification tests for
production joints S/8 in. in thick-
ness except for austemitic and
nonferrous filler metal.

{b) Impact testing of the
procedure qualification test weld
depos it shall be performed at or
below 2 temperature selected n
accordance with the reguirements
of W-233.

(c) the minimum requirements
for the weld deposit mpactl tests
shall be in accordance with NF-2331.

N -4335.2 Impact Tests of Heat-
Affected Zome

(a) €, tests of the heat-
affected zone of weld procedure
qualification test are required
for P-Numbers 4 (except SA-336,
Class F12), 5, 6, 7, 9, 10A, 108
10C, 10F 106, 10H, and 11 base
materials when qualifying for thick-
nesses exceeding S/8 in. C,
tests of the heat-affected zone
of weld procedure gualification
tests are required for P-Numbers
| and 3 and SA-336, Class FI2 base
materials when gualifying for thick-
nesses exceeding 5/8 in., when the
weld s made by the electroslag,
electrogas, or thermal process; or
when the joint is made by any process
and is not postweld heat treated
as permitted by W -4620.

92436/0 308
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(b) Impact testing of the proce-
dure qualification test heat-affected
zone, where reguired by this para-
graph, shall be conducted in accor-
dance with (1) through (3) below.

{1) For tests n accordance
with W -2331, the three C_ heat-
atfected zones and three L un-
atfected base material specmens shall
be tested at a temperature iIn accor-
dance with WF-2331{a). The C, mpact
test of the unaffecled base material
shall meet the requirements of Table
W -2331{a)-1. If the average mils
lateral epansion values of the
three WA specimens 1s equal to or

than the average value of the
unaffected base material C, speci-
mens, the test shall be cons idered
acceptable and the values and tesling
temperature shall be recorded on the
welding Oualification Record.

(2) If the heat-affected zome
& average lateral expanmsion values

(1) @ove are less than the un-
affected base material and the quali-
fication test meels the other criteria
of acceptance, the C, test resuits
may be recorded on the Qualification
test meets the other criteria of
acceptance the (, test results may
be recorded om the Qualification
Record. Data which will provide a
testing temperature reduction below
that of W-2331{a) or an increase in
the lowest service temperature for
the base material for which the
welding procedure s being qualified
shall be ncluded. Altermatively,
the welding procedure qualification
may be rewelded and retested.

924 3w/0 304w
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(3) For tests in accordance
with W -2331, the test temperature
reduc tion below the lowest service
temperatuyre for base material to be
welded, or the increase in the lawest
service temperature, shall be deter-
mined by performing additional
tests of the heat-affected zome (NF-
2320). the purpose of this 1s te
determine temperature at which the
average lateral expansion for the
heat -af fected zome s equal to the
average value for the unaffected base
material at the test temperature
at which the base material meetls the
requirements of Table o -2331(a)-).
The amount by which this test temp-
eralure exceeds the lemperature at
which the base material meels the
requirements of Table N -2331(a)-)
shall be recorded on the Procedure
Qualification Record as the corrective
temperature mcrement .

NF -3400 RULES GOVERNING MAKING,
EXAMINING, REPAIRING, AND
HEAT TREATING WELDS

PRECAUTIONS TO BE TAKEN
BEFORE WEL DING

JDENT IF ICAT ION, STORAGE, AND Not specifically addressed. welding consumab les control is the
HANDL ING OF WEL DING However, welding in accordance same for ASME and AW
MATERIALS with AWS 0.1.1 provides controls

for welding consumables Ref. (SP-88

fach Manuf acturcr or lastaller s
respons ible for control of the welding
electrodes and other materials which
are used n the fabrication and
instal lation of campanents supports
(W 4120). Scitable identification,
storage, and handling of electrodes,
flux, and other welding materials
shall be maintained. Precautions
shall be taken to minimize absorption
Ld moisture by electrodes and flux.

924 5W/0 DA
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N 4412 C(lean)l mess and Protection
of Weld Surfaces

The method used to prepare the
base metal shall leave the weld
preparation with reasonably smooth
surfaces. The surfaces for welding
shall be free of scale, rust, oil,
grease, and other deleterious
foreign material. The work shall be
protected from deleterious contamina-
tion and from rain, snow, and wind
during welding. Welding shall not be
performed on wet surfaces.

N -4221 RULES FOR MAKING WELDED
JOINTS

The materials for backing strips, 1.23.6
when used, shall be compatidble with Similar requirement
the base metal (N -4240).

W -8427 Peening

The weld metal may be peened 1.23.6
when il 15 deemed necessary or Allowed to comtrol
helpful to contrel distortion. distortica

N -4423 Miscellaneous Welding
Requirements

Before applying weld metal on the 1.23.6
second side to be welded, the root Swilar requirement
of double welded joints shall be
prepared by suitable methods, such
as chipping, grinding, or thermal
gouging to sound metal.

W -3424 Surfaces of wWelds

&s welded surfaces are permitted.
However, the surface of welds shall
be sufficiently free from coarse
ripples, groowes, overlaps, abrupt
ridges, and valleys to meet the re-
::ul-_ls of (a) through (d)

AWS D. 1. 1. Para 3.) & 3.2 provide
similar requirements to NF -4412
in addition specific temperature
limitations are involved, as well
as welder exposure to inclement
weather .

Site procedures detail specific
requirements for all welding

Ref. CSP 82 for AWS and C5P-84 for
ALMt

ANS D1.1 requires the use of
similar material for backing
strips Ref. AWS Al.| Para. 8.2.4

Site procedures prohibit peening
may only be used with permission of
the ?'m

Ref . -82

MAMS provides same requirement

Ref. AWS D1.] Paragraph 4.10.8
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W -342¢  (Continued)

(a) The surface condition of the
finished weld shall be suitable for
the proper interpretation of radio-
graphic and other required non-
destructlive examinations of the
welds. In those cases where there
is a question regarding the surface
condition on the interpretatiom of
a radiographic film, the film shall
be compared to the actual weld sur-
face for nterpretation and deter-
smation of acceptability.

(b) Reinforcements are permitted
in accordance with W -8426.

(c) Undercuts shall mot emcroach
on the regquired section thickmess.

‘d) If the surface of the weld
requires grinding to meel the above
criteria, care shall be takenm to
avoid recucing the weld or base mal-
erial below the reguired thickmess.

See Acceptamce Criteria for
Vvisual Inspection W -5380.
Ref. JS1002

’
W -4426 Reinforcement of Butt Welds

Recommended ANS practice for
Workmanship

The surface of the reinforcement
of all butt welded jownts may be
f lush with the base material or may
have uniform crowns. The height of
reinforcement on each face of the
weld shall not exceed the following

thickness :
Nomonal Max i mum
Thickness, In. Reinforcement, In.
Up to 1, incl. /3
Over | to 2, incl. /8
Ower 2 to 3, ncl. S/32
Over 3 to &4, incl. /32
Over 4 to 5, inc!. /4
Over S 5/16

Surface must be adequate for

visual inspection. Surfaces of
full penetration welds, outside the
NF boundary, will be suitabie for
dye penetrant examination for
supports of ASME Class | piping
systems.

See criteria for viswal inspection
NF -5 360
Ref. SS0030

Reinforcement - Up to 1/8" for weld
less than 5/8* thick - 208 of thick-
ness for welds 5/8" and over.

Ref. AWS D11
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W 8427 Shape and Size of Fillet
welds

Fillet welds may vary from convex
to concave. The size of the fillet
weld shall be determined n accor-
dance with Figure W 4427-1.

W 4429 Plug Welds

When plug welds are used on com-
ponent supports, a fillet weld shall
first be deposited around the circum-
ference at the bottam of the hole.

W 4340 EXAMINATION OF WELDS

All welds shall be examined n Must be specified in P.O.
accordance with the reguirements of
N -5000.
Class | reguires RT or UT and MY
for certain applications Class 2-3
reguires visual

~

i
W 4450 REPAIR OF WELD METAL DEFECTS

W 2451 General Requirements

Unacceptable defects in weld metal
detected by examwnations required Dy
W -S5000 shall pe eliminated and,
when necessary, repaired wn accor-
dance with the requirements of this
subsubarticle.

W 4452 Elimination of Surface
Defects

weld metal surface defects may be
removed Dy grinding or @machining
and meed not be repaired by welding,
grovided that the requiremerts of
(a), (b), and (c) are met.

(a) The remaining of the
section is not reduced below that
required by N -3000.

9243w/0 D

Fillet weld shape-convex to concave
within limits of AWS D1.1 Para. 3.6.
Size determined by swmilar measure-
ments

Plug welds not used

" All welds visually inspected prior

to, during and on completion

(Ref. OCP 10.12).

No RT, UT, MT or PT, except that

PT will be used on full penetration
welds used to support an ASME Class 1
piping system.

Defects removed in the same manner
as used for NF welds

Weld repair in accordance with CSP-82
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W 2452 (Contmued)

(b) The depressiomn, after
defect el mination, s blended
uniformly wmto the surrounding
surf ace.

{c) The area is examined by
a magnetic particie or liquid pene-
trant method after blending te
ensure that the defect has been re-
moved or i indication reduced to
k. acceptable 1wmit.

Weld repair n accordance with
CSP-86.

(4 4453 Requirements for Wak ing
fepairs to Welds

Excavated cavities in weld metal,
whose depths reduce the section
thickness below the reguirements
of WF-3000, shall be repaired in
accordance with the following
paragraphs.

N 44517 Defect Removal. Umac-
ceptable defects detected by the
exammation or test required by
W 5000 shall be removed by mechan-
ical means or by thermal gouging
processes.

N 4453.2 Regquirements for
welding Materials Procedures, and
Welders. The weld repair shall be
made using welding materials,
welders, and welding procedures in
accordance with W 4125 and W -4300.

W -2453.3 Blending of Repaired
Areas. After repair, the surface
shall be blended mmiformly inlo
the surrounding surface.

Area visually nspected after defect
removal-PT or MT oniy 1f ndication

was determined to be a crack
Ref. CSpP-82

Weld repairs in accordance with C5P-82

Removal of defects the same as NF

Me lding consumablies the same as
for . WNelders and welding proce-
dures qualified in accordance with
NS D.1.) or ASME X

See Appendix (1) for
camparison of MAS D. 1.1
and ASME IX.
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W .4453.4 Examination of Repair The same examinalion required
welds. The examimation of weld for repairs as for original weld
repairs shall be repeated as
required for the origmal weld.

N 24535 Weat Treatment of Re-
paired Areas. The repaired area
shall be heat treated when regquired
by W 46480

W 8510 WELDING PREMEAT AND INTER-
PASS REQUIREMENTS

W -361] when Preheal 15 Necessary

The need for and temperature of Table 1.23.6 Preheat is in accordance with Preheat and interpass
preheatl are dependent on a number approved welding procedures temperature limitations
of factors, sech as the chemical are detailed in the ap-
amalysis, degree of restraint of Ref . CSP-82 plicable approved welding
the parts being joined, elevated procedures

temperature, physical properties,
and material thickmesses. Same
practices used for prehealing are
given in Appendix D as a general
e for the materials listed by

ausbers of Sectiom IX. It s
cautioned thal preheatl ing suggested

n Appendix D does not necessarily
ensure satisfactory campletion of
the welded jont and that the re-
quirements for individual materials
within the P-nusber 1isting ®may
have preheat o more or less re-
strictive than this gemeral guide.
The welding procedure specification .
for the material being welded shall ]
specify the minisum preheating re-
gquirements under the weldng pro-
cedu:e qualification requirements
of Sectiom IX.
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W 4612 Preheat ing Methods

Preneat for welding or thermal Same methods used as in W
cutling, when employed, may be
applied by any method which does
sot harm the base material or any
weld metal already applied or
which does not intreduce foreign
material nto the weiding area
which is harmful o the weld.

W 4613 Interpass lTemperatuyres

Coms \deration should be given to interpass temperature limited in
lmitations of imterpass lempera- accordance with approved welding
tures for guenched and tempered procedures
materials to avoud detrimental
effects on the mechanmical Ref. (SP-82
\mues.

Preheat and Wmterpass coatrols in
SP-8a.

-
W 4620 POSTWELD SEAT TREATMENT
W -462) Heating and Cooling Methods

Postweld heat treatment may be 1.23.86 Mo PWHT reguired
accamp! ished by any suilable methods Recommends AMS practice
of heating and cooling, provided the
required heating and cooling rates,
melal temperature, metal temperature
miformity, and temperalure control
are samtained.

N 4527 PN Twme and Temperature No PWHT reguired
fegul rament s .
W 4622.) Gemeral Requirements'. Mo PWMT required

Except as otherwise permilted in

W -2622.%(c) and W-4622.7, all welas
shall be postweld heat treated.
During postweld heat treatment, the
setal temperature shall be main-
tamed within the temperature
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ranges and wwimm holding twes

\ specified i Table W -4622.1-1. -
P-Namber growps w Tale

W -4522.1-) are n accordance

with Q§-420 of Section IX. In

: addit ion, the requirements of

‘ the following subparagraphs

shall apply.

! Ay postweld heat treatment Uime
- h n-tvtw to be applied to

W -4622.2 Tme-lemperature Re- Mo PAHT Reguired
cordings. Tme-lemperature re-
cordings of all pastweld heat treat-
ments shall be sade available for
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W 462724 wolding Times at

(a] The nelding time 2l tempera-
ture as specified m Tadnle -
462211 need not be comtineous. It
may be an accemmiation of the times
of seitple postweld heatl treatment
cyches,

200, ¥-2000, aa W 430

(€) Altermatively, when it is
mpractical 1o postweld heat treatl
at the temperature range specified
in Table W-4622.1-1, 1t is permis-
siale to perform the postweld heat
treatment of certam materials at
lower temperalures for lomger
periods of tme im accordance with
'.b .mo.(‘)’_ ‘.l- ‘2,.
and (3) belom.

(1) hen weles n P-%2. 3

peratures and InCreased min s
holomng time specified in Table

W -4627_1-1 and at the lower minimm
tlemperature and InCreased B0 DR

No PWHT Regquired
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(2) hen welds in P-Bo. 3
saterials are to be postweld heat
treated atl these lower ®in s
lemperatares, Lhe welding material
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Trestment Ater Repair

o AT Regquied

Recomaends AS Practice
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wecrfrcaton

Lmiled erls reparrs
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filler metal |
S.lt- lll

The repairs addrossed in

W 85452 are directed to
repair of material after
sl where certain limta-
tions are wmposed to permit
the repair without further
PWlT . Although the require-
ments outside the Boundary
are indicated o5 less res-

ALl defects viswally examined; for
defects determined 1o be cracks the

area is P1 or W1 nspected after

gefect removs!

could be add-

they :
ressed as mot applicable
since no PHT material is
1mvo lved .

trictive

w the limits of AS
o escess of A6 must be

and repaived m accordance

SSOM Para. 5.1. 90

Reparr
detect
with an
Ret.

.~u~.
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: W a4 i Repair Welding

welders gualifred wm acordance with
S lrom 1% ws g the shielded metal
e process and low hydrogen

< seered oo trodes .

5! Tee lareest electrode
drameter shall be S/32 wm., and the
head wedth shall not ewceed 4 tmes
e clecirade diameter.

Repair wm » iovdaae with an
APPr owed provceure

Ref. OSP-W0 and 550000

Visual mspes tiom only, escept for
dye pemetrant cxamimatlion of full
penetrat iun w i, on supports for
ASME Class | piping ouls 1de the
boundary .

Ref, CSP-82
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W -4 REQUIREMENTS FOR BOLTED
coms TR T lon

N 40 sl A THREADLNG
N4 Thresd Eegagement

ALl bolts or studs shall be

engaged for the full length of
thread = the ol |

N 271 Thread Labricants

Any lubricant or campound used
theeaded joiats shall be switable
for Uhe service Comdilions and shall
notl rexxt wnf avorably with any
cupport elemwnl saterial. Comtact
surfaes wilhin friction type
Jownts shall be free of 2i1l, pamt
Lac e . or galeanizing.

N -4/13 Removal of Thread
Lubr icants

Al thread g jubwicantls or cam-
pomnds shall e remoccd frem Sur-

laces whih are 1o be welded,

R R TR

SPECIF ICAT ON FOR

Structural Joints Uswmg
ASTM A30S or AS9D Belts
Approved by Research Counci] on

lmw and Bolted Structural Joints
the Engineering foundation,

&ll 8, w2

Andorsed by American Institute of Steel
Canstruction, Inc. Endorsed by
Industrial Fastemers lastitute

COMeE NTARY (-2

In order to determine the requir-

ed bolt length, the value shawn In
Table & should be added to the
{that 15, the total thickmess

connected material, exclysive of

washers ).
Table &
o To Determine Required
Bolt Size Bolt Length Add to Grip,
m Inches wn inc hes
2 1/
S/8 /8
i’e 1
/8 118
' 1 /4
I 18 Vw2
I /e 1 58
I 8 I /4
1 W2 I 78

AISC requiresmnts wwsl for this
applicat ion

Bolted comnections outside
the NF bhoundary are desiqned
in accordance with the AISC
Specification.



¥ N -30CO FABRICATION AND INST LLATION

Sheet 39FLI of SAFRT SHEETS

1-ASM W

1IATSC

THI-STP PRACTICE OMTSIDE THE BOUNDARY

1V -COMMENTS
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W40 BUTING
W-ai2) Solt Holes

{2) Woles for nonfilted bolts
shall se 1716 n. larger than the
sominal diaseter of Uhe Dolt for
bolt sizes wp t and g luding | in.
and 1/8 w. lorger than the naminal
diameter of the Dolt for boll swues
larger than | w.

(b} Thermal cutting shall not
ne woed unless the load-toaring
surfaes are machined or ground
wmouth. Excepl as otherwise spec)-
tiwed n (d) delow, holes msay be
purw hed provided the thickmess of
the material s not greater than the
naminal diameter of the bolt ples
I/8 m. Holes shall be subpunched
and voamed or drilled or thermally
cul whem Uhe thickness of the
material 15 greater than the no-
amal drameter of the bolt plus

R TR

The preceding values are
general ized, with due allowance
tor manufactur mg tolerances, to
provide tor full thread engagement
of a heavy hex nut, when installed.
for each hardened flat washer that is
used, add S/32-wch, and for each
beve led washer add 5/16-nch. The
length determined by the use of Table 6
should be adjusted to the next lomger
/8- nch.

(6 Inspection

Bolts, nutls and washers are nor-
mally received with a light residual
coat ing of o1l which should not be
removed. This coating s not detri-
mental even to friction-lype Commec -
tions and need not be removed.

€ 3 Bolted Parts

Jomis which must transmit the
forces wm adjacent parts by means of
shear are divided nto two categories
n the curreat specification; friction-
type and bearing-type. High mitial
2oit temsion provides worthwhile advan-
tages, therefore the same nitial ten-
sianing s recommended for bearing-type
connec tions as for the friction-type.
Among these bemefils are overall jont
rigidity, a betler stress pattern and
security against aut loosening.

Smce i1ts first publication the
Specitication has permitted the use of
belit holes 1/16-in. larger than the

bolts installed in them. More recently

research has shown that, where

greater latitude is needed in meeling
dimens ional tolerances during erection.
samewhat larger holes can be permitted
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11-AISC

FARRTCALTON & INSTALLAT ION

/R in. tioles shall be sub-

pume hed and reamed or drilled or
thermally cul when the thickness

of the material 1s greater than the
nominal diameter of the bolt plus
1/8 in,

(¢) 1Ihe die for all subpunched
holes shall be at least 1/16 in.
smaller than the nominal diameter
of the bolt,

(d) toles in material over
1/2 in. thick having a min isum

. specitied yield strength greater than

80,000 psi shall be drilled.

CNF-4/27 Bolted Connections

(a) Surfaces of bolted parts n
contact with the bolt head and nut

-. shall not have a slope of more than
1:20, a beveled washer shall be

used to compensate for the lack of
parallel isum

(b) Bolts loaded in pure shear
shall not have threads located in
the load hearing part of the shank
unless permitted by the Design
Specitications,

NF-4/73 Precautions Betore Bolling

All parts asseabled for bolting
shall have contact surfaces free from
scale, chips, or other deleterious
foreign material. Surfaces and edges
to be joined shall be smooth, uniform
and tree from fins, tears, Cracxs,
ad other defects which would
degrade the strength of the joint.

G924 3W/0 3044

for bolts 5/8-in. diameter and larger
without adversely affecting the per-
formance of shear connections assem-
hled with high strength bolts. Pro-
| visions based upon these findings are
! now included in the specification.
| Since an increase in hole size gen-
eally reduces the net area of a con-
. nected part, their use is subject
to approval by the designer.

Tole 7
Overs 1ze and Slotted Holes

]
; “Maximum Hole Size (in.) =3
i Bolt Oversize Short Long

| Dia.(in.) Holes Slotted Holes Slotted toles
'

| 5/8 13/16 11/16 x 7/8 “1/16 x ) 9/16

| 3/4 15/16 13/16 x 1 13/16 x | I/4

. /8 1 1716 1 1/% x | 1/8 15/16 x 2 3/16
t 1 1/4 P16 x ) 5716 1 1/16 x 2 1/

C 1B | /16 1306 x 1 172 1 316 x 2 13/16
c1 /4 1 9/16 1 5/16 x 1 5/8 1 5/16 x 3 /4
b1 oy/8 1116 ) 7/i6 x ) 3/4 1 7/106 x 3 /16
I V7 113/ 1 9l x ) 1/8 1 9/16 x 1 A

| 3 Bolted Parts

(a) The slope of surfaces of
polted parts in contact with the
bolt head and nut shall not ex-
ceed 1:20 with respect to a plane
normal to the bolt axis. Bolted
parts shall fit solidly together
when assembled and shall not be
separated by gaskets or any other
interposed compressible material.
Holes may be punched, subpunched
and reamed, or drilled, as
required by the applicable code
or specification and, except as
here inafter provided, shall be a
nominal diameter not mpre than ’
1/16-1n. in excess of the nominal
bolt diameter.

Sheet 40FL] of 44FE1 SHEE'S

T11-STP PRACTICE OUTSInE THE BOUNDARY

1V-COMMENTS




1-ASME N

FABRTCAT 1ON % INSTALLATION

924 M/0 04W

V NF-4000 FAERICATION AND INSTALLATION

(b)

11-AISC

Wheere shown in the design
drawings and at other locations
approved by the designer, over-
1.0, short-slotted, and long-
<lotted holes may be used with
high strength bolts 5/8-wn. n
drameter and larger proportioned
to meet the allowable working
olresses given in lable 2 except
ac herenafter restricted:
wWhen assembled, all joint
surtaces, including those adjacent
to the bolt heads, nuts or washers
<hall be free of scale, except
tight mill scale, and shall also
be free of burrs, dirt anc
other foreign material that would
prevent solid seating of the parts.

Contact surfaces within friction-
type joints shall be free of oil,
paint, lacquer or other coatings,
exeepl as listed below:

1. Hot-dip galvanizing, if
contact surfaces are scored by wire
brushing or blasting after qal-
vanizing and prior to assembly.

7. Inorganic zinc rich paints
as defined n those sections of
the Steel Structures Painting
Council Systems, SSPC PS 12.00,
covering zinc righ points with
inorganic vehicles.

3. Metaiiized zinc or alu-
minum applied in accordance with
AWS (2.2 Recommended Practice for
Metallizing with Aluminum and
Zinc for Protection of lron and
Steel, except that subsequent
sealing treatments, described in
Section IV therein, shall not be
used.

FHI=STP PRACTLOL ontds pin

THE BOUNDARY

Sheet 41F&1 of AAFRT SHEETS

1V-COMMENTS
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FABRIUCATION & INSTALLATION
N <4774 Bolt lension

All high strength structural
bolts shall be tightened to a bolt
torgque mot less than that given n
the Design Specifications. Tighten-
ing shall be done by the turn of
nul method or with properly cali-
brated wrenches. Bolts tightened by
means of a calibrated wrench shall
bhe instalied with a hardened washer
under the nut or bolt head, which-
ever 1s the element turned in tight-
ening.  Hardened washers are not
required when bolts are tightened by
the turn-of -nut method, except that
hardencd washers are required under
the nut and holt head when the bolts
are used to _ommect material having
a specified yield point less than
40,000 pso.

NE-472% Locking Devices

All threaded fasteners, excepl
high strength bolts, shall be provided
with locking devices to prevent
loosening during service. [lastic
stop nuts (when compatible with
service temperature), lock nuts, jam
nuts and drilled and wired nuts are
all acceptable locking devices. Disc
and helical spring lock washers shall
not be used as locking devices. Up
set threads may serv: as locking
devices.,

924 3 /1) 304w

IV-COMMENTS

5. Installation

(a)

(b)

Fastener Tension. Each fastener
shall be tightened to provide,
when all fasteners in the joint

are Light, at least the minimum
tension shown in Table 3 for the
size and grade of fastener used.

Threaded bolts shall be tight-
ened by methods described in sub-
paragraphs (c), (d), or (e) of
this section. If required because
of bolt entering and wrength opera-
tion clearances, tightening by
either procedure described in sub-
paragraphs (c) or (d) may he done
by turning the bolt while the nut
15 prevented from rotating.

Impact wrenches, if used, shall
be of adequate capacity and suff-
icient supplied with air to perform
the required tightening of each
bolt in approximately ten seconds.
Washers. A 325 fasteners meeting
the provisions of Section 2 may be
installed without hardened washers
when tightening is by the turn-of-
nut method except as noted in
Section 3. A90 bolts installed
without hardened washers when
tightening 1s by the turn-of-nut
method except as noted n Section 3
A90 bolts installed by the turn-
of-nut method and A325 or A490
bolts tightened by the calibrated
wrench method (i.e., by torque
control) shall have a hardened
washer under the element (nut
or bolt head) turned in tightening
and as provided in Section 3, if
applicable, Two hardened washers
shall be used with all A490 bolts
used to connect material having a
specitied minimum yield pcint less
than 40 ksi.
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ET R TOROE

(c)

(a)

Where an outer face of the

bolted parts has a slope greater
than 1:20 with respect to a plane
normal to the bolt axis, a

heve led washer shall be used to
compensate for the lack of
paralielism,

Turn-of -Nut tightening. When the
turn-of -nut method 1s used to pro-
vide the boll tension <pecified

in paragraph 5(a), there shall
tirst be enough bolts brought to
a “snug tight™ condition to in-
sure that the parts of the joint
are brought into good contact
with each other. Snug tight is
defined as the tightness attained
by a few impacts of an impact
wrench or the full effort of a man
using an ordinary spud wrench.
Following this initial operation,
bolts shall be placed in any
remaining holes in the conneclion
and brought to snug tightness. All
bolts in the joint shall then he
tightened additionally by the app-
licable amount of nut rotation
specified in Table 4, with
tightening progressing systema-
tiwcally from the most rigid part
ot the joint to its free edges.
Dur ing this operation there shall
bhe no rotation of the part

not turned by the wrench.
Calibrated Wrench Tightening.

when calibrated wrenches are used,
they shoulo be set to provide a
tension at least 5% in excess of
the minimum bolt tension specified
in 5(a). The wrenches shall be
calibrated at least once each

work ing day for each bolt dia-
meter heing installed. Wrenches
shal! be recalibrated when sig-
nificant changes are made in the

Sheet 43F&1 of 44FR] SHEETS
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924 3u/0 304W

(e)

equipment or when a significant

ditference is noted in the surface

condition of the bolts, nuts
or washers. Calibration shall
be accamplished by tightening,

in a device capable of indicating

actual bolt tension, three
typical bolts of each diameter
from the bolts being installed.
When adjusting the wrenches
to provide the required tension,
it shall be verified during
actua! installation in the
assembled steel-work that the
calibration selected does not
produce a nut or bolt head
rotation from snug tight greater
than that permitted in Table 4,
If manual toraue wrenches are
used, nuts shall be in tight-
ening motion when torque is
measured,
wWhen using calibrated
wrenches to install several
bolts n a single joint, the
wrench shall be returned to
“"touch up" bolts previously
tightened, which may have
been loosened by the tighten-
ing of subsequent bolts,
until all are tightened to
the prescribed amount.
Tightening by Use of a
Direct Tension Indicator.
Tightening by this means
is permited provided it

can be demonstrated by an accurate

direct measurement procedure that
the bolt has been tightened in
accordance with Table 3.



vi.

NF -5000 EXAMINATION

SHEET

1E

OF

176 SHEETS

11-A1SC

[11-STP PRACTICE OUTSIDE THE BOUNDARY

IV-COMMENT S

£ XAM] NAT 1ON

NF-5100 GENERAL REQUIREMENTS
FOR EXAMINATION

NF-5110 PROCEDURES, QUALIFICATIONS,
AND EVALUATIONS
NF-5111 General Regquirements
Nondestructive examinations shall
be in accordance with examination
procedures of Section V except as
they may be modified by the require-
ments of this Article. Geometric
unsharpness shall not exceed the
limits of T-25)1 of Section V. All
examinations shall be performed by
personnel who have been qualified
as required in this Article. The
results of the examinations shall be
evaluated in accordance with tho
acceptance standards of this Article.
NF-5112 Nondestructive Examination
Procedures

A1l nondestructive examinations
performed under this Subsection shall
be executed in accordance with
detailed written procedures which
have been proven to be capable of
detecting and locating discontin-
uities described in applicable
Articles of this Subsection or other
specifications as unacceptable
(borderline) or as required to be
reported. The procedure shall
comply with the appropriate portion
of Section V for the particular
examination method. At least one
copy of the procedure shall be
readily available to all applicable
nondestructive examination personnel
for reference and use.

~

9220M/0304W

CODE OF STANDARD PRACTICE
[ SECTION 6 INSPECTION AND DEL IVERY

(a) Test of Materials

Mill tests are performed to
demonstrate material conformance to
contract requirements. Unless special
requirements are inc luded in the invi-
tation to bid, mill testing is limited
to those tests required by the appli-
cable ASTM material specifications.
Mill test reports are furnished by the
fabricator only if requested by the
owner in either the invitation to bid
or otherwise made in writing prior to
the time the fabricator places his
material orders with the mill,

The fabricator customarily makes
ne tests of steel material. The owner
must rely on mill tests required by
contract and on such additional tests
as he orders the fabricator to have
made at the owner's expense. If tests
other than mill tests are desired, the
owner so specifies in the invitation
to bid and should arrange for such
testing through the fabricator.

(b) Inspection

If the owner wishes an inspection
of the steel by someone other than the
fabricator's own inspectors, he re-
serves the right to do so in his invi-
tation to bid or the accompanying
specifications. Arrangements may be
made with the fabricator for inspec-
tion of materials at the fabricating
shop by the owner's inspectors. When
nondestructive testing of welding is
required, the process, extent, tech-
nique and standards of acceptance

NDE procedures are in accordance with
the same requirements as for NF

Ref. Applicable [basco NDE procedures.
Personnel Qualifications the same as
for Nf

Ref. NDE-]

Procedures used are the same as for
NF and are available to NDE personnel
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N -5113 Post Examination Cleaning
Following any nondestructive
examination in which examination
materials are applied to the piece,
the piece shell be thoroughly
¢ leaned in accordance with appli-
cable materials or procedure
specifications.,

“‘ ")l““

Examinations of welds shall be
pertormed at the following times dur-
ing fabrication and mstallation:

(a) Radiography of welds may be
performed prior to any postwled heat
treatment

(b) Magnetic particle or liquid
peretrant examination shall be per-
formed after any postweld heat treat-
ment except examination of P-Number |
material may be performed at any
time.
NE-5700 REQUIRED EXAMINATION OF
WELDS

EXAMINAT ION OF CLASS |
SUPPORT WELDS

NE-5210

NF-5211 Class | Plate and Shell-type

Support Welds

(a) A1l longitudinal and circum-
ferential full-penetration butt and
groove joints, double fillet wel ded
tee joints in primary members
(NF-1711(b)) of plate and shell type
supports, permitted by NF-3291(A) and
chown in Fig. N -3291(A)-1, shall be
radiographed. When radiography does
not yield meaningful examination re-
sults, ultrasonic examination shall

G 20W/0 304W

shall be ~learly defined in informa-
tion furnished to the bidders.

When the owner specifies shop in-
spection by a third party or by his
own representatives, the owner has the
obligation to see that such inspection
is performed to the fullest extent
possible in the fabricator's shop.

The inspection will be performed in a
manner to minimize disruptions in
operations and to permit the repair
of all nonconforming work while the
material is in the fabricating shop.

TIME OF EXAMINATION OF WELDS -

Not addressed must be defined in PO

7

1.26.4 Inspection of Welding

The inspection of welding shall
he performed in accordance with the
provisions of Section 6 of the Code
for Welding in Building Construction,
01.0.-69, of the American Welding
Society.

when nondestructive is required,
the process, extent, technique and
standards of acceptance shali be
clearly defined in information fur-
nished to the bidders.

Procedures have provisions for post
examinations cleaning where applica-
able Ref. Applicable fhasco NDE
procedures

(a) RT not required
(b) MT or PT not required

Visual inspeclion excepl that dye
penetrant examination will be used
on full penetration welds outside
the NF boundary ftor pipe supports on
ASME Class | Piping Systems
Ref. SS50030

QCcP10. 12

No plate and shell supports

Pipe support inspection
performed in accordance
with QCP 10.12

In-process inspection
is performed on a
surveillance bhasis
per OCP 10.42
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L XAMINAT [ON
NS08 Class 1 Component Standard Not app hicab e, No component standards
Support Welds outs ide boundary

{a) ALY tull-penetration butt
] jeints in primary members as defined
in M -1211(b) shall be radiographed.
(b) ALY tallet welds in primary Not applicable, No component standards
members, 4 detined N=1211{b) that & outside houndary
bawe o Throat dimension greater than
I . <hall be exammed by either the
magnelre particle or hiquid penetrant

| method.
‘ {c) AVl other welds shall be vis- Not applicable. No component standards
Cually examned Lo the acceptance oulside boundary

standards specified n N -5360.

Note: ALl supports are either linear
or component standards
(Ref. FSAR 5.4.14.2)

(M 5200 EXAMINATION OF CLASS 2 AND  Not Addressed

CLASS MC SUPPORT WLLDS Must he defined in PO,
NE-5°20 Class 2 and Class MC Plate Not applicable. No plate and shell Lype
and Shell type Support Welds supports outside the N

boundary .

{4) ALl longitudinal and Circum-
terential tull-penctration hutt and
groove joints, double-fillet welded
tap joints and full-fillet welded tee
Jowmls an primary members as det med
. in M -1211(b) of plate and shell type
supports, permitted NF-3374.2 shall
bhe exammed by either the magaet o
particle or liquid penetrant method.
In addition, the adjacent base metal
for at least 1/2 n. on each side of
the jornt shall be included in the
cxamination.

(b) Uther welds n primary members
of plate and shell-type supports
shall be examined by either the mag-
netic particle or liguid penetrant
method,

(c) A1 other welds shall be visu-
ally examined to the acceptance stan-
dards of N -5 360,

92 AW/ 304w
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N -5222 (lass 2 and Class MC Linear
Type Support Welds

All welds of linear-type supports
shall e visually examined to the
acceptance standards of NF-5360.

NF-5773 Class 2 and Class MC
Component Standard Support
Welds

All component standard support
welds shall be visually examined and
evaluated to the acceptance standards
of N -5360.

N 5730 EXAMINAT ION OF CLASS 3 SUPPORT
WELDS

NF 5731 C(lass 3 Plate and Shell-type
Support Welds

(a) A1l full-penetration hull
welded joints exceeding 1-1/2 in.
thickness in primary members of plate
and shell-type supports as def med o
NF-1711{b) shall be examined by eilher
the magnetic particle or liquid pene-
trant melhod,

(b) All other welds shall he visu-
ally examined to the acceptance stan-
dards of N -5360.

NF-5232 Class 3 Linear-type Support
Welds

All linear-type support weids
shall he visually examined to the
aceeptance standards of NF-5360.

NF -5733 Class 3 Component Standard
Support Welds

All component standard support

welds shall be visually examined to
the acceptance standards of NF-5360.

9720w /0 4N

All welds visually inspedted

Not applicable.

Not applicable.

Not applicable.

All welds visually nspected

Not applicable.

See Comparison in NF-5360
For FSAR acceptance
criteria for Visual
Inspection

No component standards
outside the NF boundary.

No plate and shell supports
outside the NF houndary

No plate and shell
supperts outside the N
boundary

Mo component standards
outside the NF boundary
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NF-5300 ACCEPTANCE STANDARDS Not addressed
Must be defined in P.0. No RT required

NF -5310 GENERAL REQUIREMENTS

Acceptance standards shall be as
stated in this Subarticle.

Ni -5320 RADIOGRAPHIC ACCEP TANCE
STANDARDS

NF-5321 Evaluation of Indications

Welds that are shown by radio-
graphy to have any of the following
types of discontinuities are
unacceptable:

(a) Any type of crack or zone of
incomp lete fusion or penetration

(L) Any other elongated indica-
tion which has a length greater than:

(1) 1/4 in. for T up to
3/4 ., inc lusive

(2) /37T for T from 3/4 in. to
2-1/4 n., inclusive

(3) 3/4 ih. for 1 over 2-1/4
in. where T is the thickness of the
thinner portion of the weld;

(¢) Any group of indications in
lne that have an aggregate length
greater than 1 in a length of 12 1,
except where the distance between the
successive indications exceeds 6L,
where L 1s the longest indication in
the grouwp.

(d) Porosity is not a factor in
the acceptability of welds that are
radrographed.

=

92 20W/0304W



vi.

NF-5000 EXAMINATION SHEET 7E OF

17€  SHEETS

1-ASME  NF T1-AISC

111-STP PRACTICE OUTSIDE THE BOUNDARY

IV-COMMENTS

£ XAM I NAT [ON

NF-5330 ULTRASONIC ACCEPTANCE
STANDARDS

Not addressed
Must be defined in P.0O.

All indications which produce a
response greater than 20% of the
reference level shall be investigated
to the extent that the operator can
determine the shape, identity, and
location of all such ref lectors and
evaluate them in terms of the accept-
ance-rejeclion standards as stipu-
lated n (a) and (b) below.

(a) Discontinuities are unaccept-
able f the amplitude exceeds the
reference level and discontinuities
have lengths which exceed:

(1) 174 in. for T up to
3/4 n., inclusive

(2) /3 71 for T from 3/4 in.
to 2-1/4 in., inclusive

(3) 3/4 in. for T over
2-1/8 . where T is the thickness of
the weld being examined; if a weld
Joins two members having different
thickness at the weld, T is the
thinner of these two thickness;

(b) Where discontinuities are
interpreted to be cracks, lack of
fusion, or incomplete penetration,
they are unacceptable regardless of

\dtscmtinuity or signal amplitude.

9220M/0 304w

No UT required
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NF-5340 MAGNETIC PAKTICLE Not addressed No MT required
ACCEPTANCE STANDARDS Must be defined in P.0.

NF-5341 Evaluation of Indications

(a) Mechanical discontinuities at
the surface will be indicated by the
retention of the examnation med jum.
All indications are not necessarily
detects, however, since certain
wetallurgical discontinuities and
magnetic permeability variations may
produce smilar indications which
are not relevant to the detection of
unacceptable discontinuities.

(b) Any indication which 1s be-
lieved to be nonrelevant shall be
regarded as a defect and shall be
reexamined to verify whether or not
actual defects are present. Surface
conditioning may precede the reex-
amination. Nonrelevant indications
and broad areas of pigmentation which
would mask indications of defects are
unacceptable.

{c) Relevant indications are those
which result from unacceptable
mechanical discontinuities. Linear
indications are those indications n
which the length is more than 3 times
the width. Rounded incations are
indicatons which are circular or
elliptical with the length less than
3 times the width.

NF -5342 Acceptance Standards

(a) Only indications with major
dimensions greater than 1/16 in.
shall be considered relevant.

(b) Unless otherwise specified in
this Subsection, the following reie-
vant indications are unacceptable:

{1) Any cracks or linear
indications,

(2) Rounded indications with
dimens ions greater than 3/16 in.,

9220M/0 304w
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(1) Four or more rounded indi-
cations whose major dimensions are
greator than 1/16 in. when the indi-
cations are in a line and are separ-
ated by 1/16 in. or less edge to
edge,

(a) Ten or more rounded indi-
cations whose major dimensions are
greater than 1/16 in,. when the ndi-
cations are in any 6 sg n. of sur-
face with the major dimmension of
this arca not to exceed 6 in., with
the area taken in the most
unfavorable location relative
to Lhe indications being evaluated.

NE -5 450 L1QUID PENETRANT ACCEPTANCE
STANVARDS

M -5351 Evaluation of Indications

(a) Mechanical discontinuities
Al the surface will be indicated by
bleed ing out of the penetrant; how-
ever, localized surtace imperfec-
tions such as those thal may occur
from machining marks or surface
conditions may produce similar indi-
calions which are nonrelevant to the
detection of unacceptable
discontinuities,

(b) Any indication which is
el ieved Lo be nonrelevant shall be
reqarded as a defect and shall be
reexamined to verify whether or not
actual defects are present. Surface
conditioning may precede the reexam-
ination. Nonrelevant indications
and broad areas of pigmentation which
would mask indications of defects are
unacceptable.

(c) Relevant indications are
those which result from mechanical
discontinuities. Linear indications
are those indications in which the
length is more than 3 times the
width. Rounded indications are
indications which are circular or
elliptical with the length less than
3 times the width,

Not addressed
Must be defined in P.O.

PT required only for f.ll
penetration welds on supports for
ASME Class | Paping Systems.,
Acceptance standards in accordance
with N.
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N =538 Acceptance Standards
(a) Only indications with major
dumens 1ons greater than 1716 in.
shall be considered relevant.
(b)  Unless oltherwise specified
m this Subsection, the following
relevant indications are
unacceptable:
(1) Any cracks or linear s
mdications,
(2) Rounded indications
with dimensions greater than 3/16 in.
(3) Four or more rounded
ndicatrons whose major dimensions
are greater than 1/16 in. when the
mdications are in a line and are

separated by 1/16 n. or less edge
Lo edge.

| {4) len or more rounded

mdicat 1ons whose major dimensions
are qreater than 1/16 in. when Lhe
. indications are in any 6 sq. n. of

L surtace with the major dwmensions of

this area not to exceed 6 in,, with
Lhe arva taken in the most unfavor -
~ able location relative to the indica-
tions being evaluated.
-
NF-5360 ACCEPTANCE STANDARDS FOR
VISUAL EXAMINATION OF
WELDS

Not addressed
Must be defined in P.O.

(a) Unly indications with major
dmens tons greater than 1/16 n.
shall be considered relevant.

(b) Unless otherwise specified
in thas Subsection, cracks or other
| lmear indications are unacceptable.

J51002 as committed n FSAR
Appendix 3.8.8:

5.1.5.4.3 Acceptance standards for

visual examination of weld shall be

as follows:

Unly nonlinear Indications with major
dwmens 1ons greater than 1/16-inch
shall be considered relevant. The
following relevant indications are
unacceplable,

As stated in 550030 Cateqory “B"
Joints:

2.2 CATEGURY B JOINTS

Category B joints are nol part of the
main building frame, but rather pro-
vide auxiliary support or framing for
systems, component<, and equipment,
These joints are within the miscel-
laneous steel category and shall
include, but are not limited to, pipe
supports (beyond the scope of ASME
Codes ), stairways, electrical tray
and conduit supports, instrument sup-
ports and HVAC du_l supports, and
heavy-gauge HVAL duct inside RCB and
its associated HVAL equipment. For
comnections of the foregoing items to
main building frame, and/or auxiliary
steel to embedded plates, when the
connections consist of: (1) gusset
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A. For welded joints 5/8 inch
or less in thickness, an
indication exceeding
1716 inch,

B. For welded joints greater
than 5/8 inch but less than
or equal to 2 inches In
thickness, an indication
exceeding 3/16 inch.

B For welded joints greater
than 2 inches n thickness,
an indication exceeding
3/16 inch.

0. Four or more indications in
a line separated by
1/16 inch or less edge to
edge

38 Ten or more indications In
any 6 sq. n. of surface
with the major dimension of
the area not to exceed 6
inches wilh the area taken
in the most unfavorable
location to the indication
evaluated.

5.1.5.4.4 Rollover (overlap) not
exceeding 1/8 inch is acceptabie,
provided the fusion line of ine weid
remains visible for examination.

5.1.5.4.5 There shall be no cracks
or linear indications in the weld
exceeding 1/16 inch.

5.1.5.4.6 Thorough fusion shall
exist hetween the weld metal and
base metal, except as permitted as
rollover in paragraph 5.1.5.4.4,

G 20W/0 104w

plates or flanges wilth fillet welds
on both sides of the plate element,
and (2) members which are end-welded
by all-around fillet welds to the
attachment surface, the undercut cri-
terion for Category A joints shall
apply for the whole connection.

Typical cases of these connections
subject to the Cateqory A criterion
for undercut are shown in Figure 2,

Undersize Fillet Welds

The fillet leg dwmens ion may not
underrun the nominal fillet size by
more than 1/16 inch, and the length
of the underrun shall nol be more
than 20 percent of the weld length.

Poros ity

The weld may contain a maximum of

5 percent by surface area of
unaligned, unc lustered porosity. For
aligned porosity, the sum of the dia-
m ers of piping porosity shall not
evceed 3/8 inch in any lnear inch of
«eld nor 3/4 inch of any 17 inch
length of weld.

Cracks

Cracks are unacceptable.



NF-5000 EXAMINAT ION SHEET 12€

OF 176 SHEETS

1-ASME  NF

111-STP PRACTICE OUTSIDE THE BOUNDARY

IV-COMMENTS

LXAMINAT (O

5.1.5.4.7 tndercut (underfill) not
exceeding 1/16 inch may be accepted
for th: tull length of the weld,
provided it does nol encroach upon
W imum des tgn thickness.  For mem-
hers welded from both sides, the
criteria shall be applied indepen-
dently, except that the cumulative
depth shall not encroach on the
winimum design thickness.

5. 1.5.4.8 Underfilled groove-weld
craters shall be accepted, provided
the depth of underfill is 1/16 inch
or less. Underfilled single-pass
fillet weld craters shall be
acepted, provided the crater length
is less than 10 percent of the weld
length. On multipass fillet welds,
crater depth 1716 inch or less shall
he accepled.

5.1.5.4.9 Adherent weld spatter, on
structural members, not removable by
wire brushing, 1s acceptable, unless
its complete removal 15 required for
further processing such as coating.

5.1.5.4.10 Arc strikes are accept-
ab le, provided that the craters,

(1) do nol contain cracks (as deter-
termned by visual examination), and
{7) maximum size does not exceed

3/8 wnch plan or 1/16 inch profile.
Arc strikes shall be free of any
foreign deposils which might inter-
fere with the performance of visual
examinalion.

492 20W/0 3044

Craters

Underfilled qroove weld craters are
acceptable provided the depth of
underfill is 1/16 inch or less.,
Underfill singlo-pass tillet weld
craters are acceptable provided the
crater length 15 less than 10 percent
of the weld length. Un multi-pass
fillet welds a crater depth of

1716 inch or less 1s acceptable.

Undercut

Undercut not exceeding 1/32 inch may
be acceptable for the full length of
the weld. Undercut not exceeding
1716 inch may he accepted provided
the width is greater than the depth
and the undercut does nol have an
acute intersection at its root. The
cumulative length of 1/16 inch undercut
the weld length. lor members welded
from both sides, the cumilat)ve
undercut depth or length for both
sides shall not exceed the above
criteria applied to one side,

wWeld tter

Adherent weld spalter 1s acceptable
unless its removal 1s required for
further processing such as painting.

Arc Strikes

Arc strikes are acceplable provided
that the craters do not contain
cracks as determined by visual exam-
ination. For high-strength low-alloy
steels (minwnum yield strenglh greater
than 60,000 psi), all arc strikes
shall be removed by grinding. The
ground area shall be visually
inspected to assure complete removal
of the arc sirike.
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5.1.5.4.11 welds specified as “N"
on supports for Section 111 Class 1
piping shall be identified in accor-
dance with NF-4322.1a of
Seclion lll?"ﬁ‘r" identifica-
tion s given on Pipe Support Uesign
r awings..

A. tach weld shall be marked
with welder's symbol in
accordance with Code.

Mark ing shall be done by a
permaneni method that will
not result n harmful con-
taminatior or sharp discon-
tinuities. (Reference
paragraph 5.1.5.4.11.8)

B. Material equal to or greater
than 1/4 inch thick may be
marked by steel indentation
stamping is used, i1t shall
pe done with a roundnose
(radius Vmit of 1/32) or
interrupted dot die. The
wmaximum depth of the inden-
tation shall not infringe
upon the minimum wall
thickness. Electric etch

“ or vibra tool may be used
in lieu of stamping.
Materials less than 1/4 inch
thick shall be marked by
electric etch, vibra tool,
or similar method approved
by the Project Field
Engineer

5.1.5.4.12 Welding shall meet or
excerd specified size requirements
excopt for the acceptable deviations
that are noted in this specification.
Lither one or both fillet weld legs
may exceed design size by 3/16 inch
for welds up to and including

/16 tnch fillet, and 1/4 wnch for

9220M/0 3044

Meld Profile

Convexity height and butt weld rein-
forcement shall not exceed 1/8 inch,
except for welds 5/8 inch and over,
where the convexity height or butt
weld reinforcement shall not exceed
20 percent of weld size or thickness
as long as the profile is smocth and
free of sharp transitions.

Misalignment

Misaligmment in butl welds not
exceeding one-half the thickness of
the thinner member thickness or
178 inch, whichever is less, 1s

acceptable.

Fusion

Incomplete fusion between weld metal
and base metal 15 unacceptable.
Cverlap is acceptable only if full
fusion at the weld toe s visible,

Oversize Fillet Welas

The weld meets or exceeds specified
size requirements. Either or both
fillet weld legs may exceed design
size by 1/8 inch for welds up to and
including 5/16 inch fillet, and 1/4-
inch for welds larger than 5/16-inch
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welds larger than 5/16 wnch fillet.
Welds way he longer than specifred.
Lont inuous welds may be accepted in
place of intermittent welds. Addi-
tional welds may be made provided
the pipe support tunclion remains
the same.  he additional welds need
not comply with minimem size
requirements .

5.0.5.4.11 Weld acceptance crileria
not stated herein shall be in
accordance with N -5300.

5.0.5.4.14 Examination of "N" welds
<hall be n accordance with NF-5212
tor all Class | supports, NF-52722
for all Class 2 supports and NF -5232
tor all Class 3 supports. Welding
belween members and component stan-
dards shall be considered as |wmear
type support welds. All members
shall be considered as primary for
examinat ion n accordance with

N -5 000.

5.1.5.4.15 Fillet welds shall meet
fil-up reguirements as follows:

A, The maximum gap between the

attachments shall be
1/8 wnch at the weld joint.

97 70W/0 304

fillet.

Fillet welds exceeding the above
limits may be considered acceptable

if (1) the weld oversize is localized,
and cumulatively thwe lemgth of the
oversize weld does not exceed 20 per-
cent of the weld lemgth or 2 inches,
whichever is lomger, or (7) the fillet
weld underwent prior repalr that re-
quired deposition of sdditional weld
metal.

Scalloping (intermiitent melting of
the plate edge) shall not be a cause
for rejection of the weld as long as
enough plate edge remains such that
the fillet weld size can be verified.

Welds may be longer than specified.
Cont inuous welds may be accepted in
place of ntermittent welds,

Welds may have end returns of no-
minal length equal to 72X (weld
size); maximum length of retarn
shall not exceed 33X (weld size).

Backing Fit-up

The fit-up of a backing bar 15 not a
basis for rejection.
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b.  For 4 gap equal to or ex-
cecdmg 1/16 inch, InCrease
the leg of the fillet weld
by the gap dimension.

N-SA00 L XAMINAT ION OF SPRINGS FOR Not applicable, No springs outside
(LASS | CUMPONENT STANIRRD the NF boundary
SUPPORTS

M -5110 Regquired Examination and
Acceptance Standards

Springs for (lass 1 component
standard supports shall be examined
atler coiling by either the magnetic
paticle or 1iquid penetrant method.
“erings with seams, slits, or quench
cracks longer than 3% of the bar
diameter shall be rejected.

N 5500 QUAL IF ECAT JUNS UF NON- Not addressed
0STRUCTIVE EXAMINATION Must be defined n P.O.
PEROSUNNE L

W <5510 General Keguirements Same as for NF
Ref. NME-] Eba~co Procedure

It <hall be the responsibilily

ot the Manut acturer or Installer to

assure that all persomnel pertforming

mondes Lruc Live exammation opera-

L rons under this Subsection are com-

petent and knowledgeable of Lhe

applicable examination reguirements

tn the deyree specified in N -5520.

All nondestructive examinalions

requived by this Subseclion shall be

performed and the resulls evaluated

by qualitied nondestructive examin-

ation persomnel. The assignment of

vespons ihilities to individual per -

comnel will be at the discretion of

the Manut ac turer or Installer.
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N -5520  Personnel Qualification

{a) Persomnel performing non-
dvstrwe tive examination shall be
qualitied in accordance with SNT-
IC-IA~I9IS.' exvepl as regquired n
")' ""0 aml (-n n'“‘

{1) tertitication of Level
P11 nomdestruct ive examinat ion per-
comnel by examination for techmical
competonce 15 reguired. The pro-
cedure used tor examination shall be
descr thesd 1 the wrillen practice
which s required by SNT-TC-1A-1975.

(7) The nusber of hours ot
traming for nondeslructive examina-
tion personnel who pertorm only one
operation of a nondestructive exam-
mal 1on method that comsists of more
than one operation, or perform non-
destrue Live examinat ions of 1imited
wape, may be less thaw that recom-
wended m Table 6.2.1A of SNT-TC-1A-
19754, Any limitations or restric-
tioms placed on the certitication
<hall be described m the wrilten
practice and on the certificate.

(3) for visual examina-
tion, the Jaeger Number 1 letters
chall be used in lieuw of the Jaeger
Nasher 2 letters specifired wm para-
graphs R.2(a)(1) of SNT-TC-TA-1975.
For nondestructive examination
methods not covered by SNI-TC-1A
documents, personnel shall be qual-
ified by the Manuf acturer or
Installer to comparavle levels of
compelenc y by subjeclion to compar -
able exawinal ions on the particular
aethod involved: for example, leak
testing. The practical portion of
the qualitication shall be performed
us ng the Manufac turer's or
Installer's procedure on parts
representalive of the Manuf ac turer's
or Installer's products.

42 Aw/0 304%

Same as for NF
Ref. NDE-1 Ehasco Procedure
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(b) The emphasis shall be on
the indivioual's ability to perform
Lhe nmndestructive examination n
accordance with the applicable pro-
cedure tor Lhe intended application.

(¢) For nondestruclive examina-
Lron melhods that coms ist of more
than me operation or type, 1L s
permiss b le to use personnel guali-
fied to perform one or more opera-
troms. As an example, one person
may be used who 1s qualifired to con-
duct the exammation and another may
be used who 1S qualitied to inter-
pret and evaluate the results.

TSNT-1C-1A 15 a Recomeended
Practice for Nondestructive Testing
Personmel Qualification and Certif-
eat ton published by the American
Soctely for Nendestructive lesting,
915 Lhicago Avenue, Lvanston,
Hiwois 60202,

N 5530 Records Same as for N
Persommel qualification records

shall be retamed in accordance with
! NA 4500




ATTACHMENT (1) Page 1 of 2
Comparison of ASME Section IX and AWS D 1.1 - Welding Codes.
ASME Section IX -

This section of the Boiler and Pressure vessel code provides direction for
qualification of welding procedures and welders.

The code is primarily d'vided into two sections exclusive of brazing. The
first section, "Proceduie« Qualification" is intended to require the
manufacturer to demonstrate his capability to deposit weld metal of equal or
greater strength than the base metal(s) involved. These materials range from
plain carbon steel, to high strength quenched and tempered alloy materials,
stainless steels, non-ferrous alloys and combinations of these materials.

It also covers a large range of welding processes. e.g. SMAW, GTAW, GMAW,
SAW, ESW, PAW etc.

The second portion of this code provides direction to the manufacturers in the
"Qualification of Welders" and "Welding Operators", wherein personnel
demonstrate their ability to deposit sound weld metal using parameters and
criteria from qualified procedures.

ASME IX was developed to support construction of vessels and piping in the
pressure vessel industry and as such must support the maintenance of pressure
boundaries in these components. :

The scope of Section IX has been extended to provide a basis of qualification
in other areas which come under the jurisdiction of the ASME Code in its
entirety e.g. supports and attachments.

AWS D 1.1

This code in its present form has evolved from earlier efforts by AWS to
establish a basic set of rules for use in the construction of buildings,
bridges and tubular structures. It does not provide design criteria and as
suchl;z used in conjunction with design codes for particular structures such
as AISC.

The materials and processes prescribed in D1.] are those normally associated
with carbon and low alloy steels encountered in the construction industry.

D 1.1 has established a group of "Pre-Qualified" procedures that may be used
in welding specific materials, with specific consumable in a limited number of
joint configurations that have been thoroughly tested and have a long record
of satisfactory performance.

It also provides for qualification of other joints, material and consumable
combinations, the tests in this case are similar to those used in qualifying
an ASME Section IX procedure.

9239w /0304w
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D 1.1 does require personnel qualification in all cases and the tests used to
demonstrate proficiency are similar to those required by ASME IX.

AWS D1.1 does not provide for construction with all materials, joint
configurations and consumables. Normally where these variations are
encountered the code allows the engineer to accept evidence of previous
qualifications of the joint welding procedure to be used e.g. ASME or MIL-STD
for similar AWS application.

The engineer has exercised this option in a number of areas associated with
structural welding on STP, where ASME procedures are reviewed and if
acceptable, use is allowed in lieu of an AWS procedure. The specific

plication is further controlled by Bechtel during review and approval of the
“Form 84" which is a listing of the proposed welding procedures for specific
applications submitted to Bechtel by the Contractor prior to use.

The use of AWS D1.) is widely accepted for the fabrication of steel structures
in the nuclear industry and when used in conjunction with a responsible design
code will provide structures with a sound margin of safety adequate for the
intended application.
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I. DIMENSIONAL TERMINOLOGY

A.
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NOMINAL
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Dimensions labeled "Nominal" are to identify size or
shape and are not subject to tolerance: or
measurement .

Dimensions labeled “Reference" are non-critical
dimensions which may vary due to forming or
fabrication. These dimensions are not subject to
any tolerances.

A1l dimensions labeled "Minimum" have a minus
tolerance of zero.

A1l dimensions labeled "Maximum" have a plus
tolerance of zero.

NOTE: Normal "plus" tolerances on minimum, and
normal "minus" tolerances on maximum, may be
exceeded by any amount which allows proper assembly
and installation of the completed support.

Any dimension labeled "Hold" indicates that this
dimension is critical to the function or geometry of
the part and should be given priority over other
dimensions.

Any dimension labeled “"N/A" (Not Applicable)
indicates that this dimension has been inspected and
verified at an earlier stage of fabrication and is
not subject to tolerances at this inspection.
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CUT DIMENSIONS (LENGTH OR WIDTH)

A.
B.
C.
D.
E.
F.

G.

Round Bar (length) . . . . . .

Plate or Sheet (length and width) . . . . . . . PR

Flat Bar or Strip (length) . . . « « « « « « « & .o »

Structural Shapes and Structural Tubing . . . . . . .

Pipe and Tubing (length) . . + + « ¢ « ¢ & v o o o o &

Threaded Round Bar (length) . . . . . b6 6 B s B S B

Hanger Rod (length) . .

ANGULARITY

Ao
B.
C.

Angle of Cut . . . « .+

Sawed or Burned Edges . . .

Sheared Edges . . « + + « + .
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. .+ 1716

.+ 1/16"

e+ 1/32"

....... +1/32"

. o+ .25 times

Iv. MANUFACTURING TOLERANCES
A. Holes Center to Edge . . . . « + « « + ¢ « &
B. Holes Center to Center . . . « « « « ¢ v ¢ & &« « &
C. Drilled ( or Machined) Hole Dimater . . .
D. Punched Hole Diameter
Burnish Dimension (Punch Side of Hole)
Breakout Dimension A1l Thicknesses . . . .
(Die Side of Hole) .
E. Thread Length
Hanger Rod (all sizes)
Threaded Round Bar (1" @ and under) . . .
(Over 1" @) . . . . ..
V. FABRICATION
A. Forming
Yo Angles . ¢« o ¢ o 6 o 5 ¢ s & s s %o
2. Bend Radii (Other than Clamps)

9267w /0300w

a.
b.
C.

d.

WP i v 085 6a08n

Dy §" %0 12% 6 5 s 6 466 5 %

Bend Radii Over 12" to 24" . .
Bend Radii Over 24" and Up . .

5 9 @

-

............... ~.material

thickness

........... ~e « « o+ 2 Diameters

- 1/2"

o+ 1/6"
4178
4+ 3/16"
178"
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V. FABRICATION (Cont'd)
B. Weldments
1. Angles . . . . . . b e aiRIae 5 8le 8 +1°
2. Lengths . .« « « « & o s o o o o o s e e e VB
3. Welds Lenght (When Specified) . . . . . . . + Weld Size
4, Weld Size (Callout) + « « « o o s ¢ o o o & Plus Only

No Minus

s Clamp Tolerances

BEND RADIUS

Pipe Size R G TO (TAKE OUT)
1/2-1 172 + 1/16 +1/8 +1/8
-3 172 178 ¥ 178 T 178
4-10 ¥ 3/16  +1/8 T 1738
12-18 +1/4 +1/8 + 3/8
20-30 + 3/8 + 178 + 172
Over 30 + 172 + 178 + 3/4
2. Bend Radius (Hot Form) . . . . . . + . 1 x T (min.)
(Cold Form) . « « « « « « & 11/2 x T (min,)
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ATTACHMENT (5)
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