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The above being duly sworn, depose and say:

I, Michael R. Tresler, anm Assistant to the Unit 1 Project Engineer for
the Diablo Canyon Project.

I, Robert G. Oman, am an Assistant Project Engineer for the Diablo Canyon
Project, and from August, 1982 to October, 1983 acted as Onsite Project
Engineer at Diablo.

I, Myron E. Lenpke, an Onsite Project Engineer for the Diablo Canyon

Project.
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l.

ONSITE ENGINEERING

In the early 1970s, the design and location of small bore pipe supports
was dictated by design standards produced by the PGandE Mechanical and
Nuclear Engineering Department. These standards provided information for
location and spacing of pipe supports and standard support details.
Pullman Power Products detéiled and installed s.pports as dictated by
these standards. Early in the construction process, it was found that the
standard support details often required modifications to facilitate
installation. Because the majority of modifications were minor in nature,
Mechanical and Nuclear Engineering delegated design authority to General
Construction for approval of minor modifications to these details,
providing the original design intent was maintaincd.

Initially, this work load required only one to two engineers. Eventually
it increased so that approximately five engineers were involved in this
effort. Engineering also delegated authority to General Construction to
approve minor changes to large tore piping hangers provided the intent of
the original design was maintained, and Mechanical and Nuclear Engineering
personnei performed reviews to verify that the changes were properly
inplemented. The minor changes made to all of the large bore piping
hangers were reviewed as part of the as-built hanger review, and
compatibility with existing engineering calculations or reanalysis was
performed. This review was dictated by the quality assurance procedures

and the Engineering Manual Procedures 3.6, 3.6 ON, and 3.7



In early 198C, the combination of the large and small bore design
adjustment activities required approximately 20 engineers. In addition,
approximately 20 to 25 drafters were added to the organization to assemble
final support as-built configurations. In early 1982, the decision was
made to establish this group as a part of the Engineering Department.
Thus, on April 19, 1982 this organization, termed the Onsite Engineering
Group (OSEG), was placed under the technical direction of the Mechanical
and Nuclear Engineering Department, specifically, Mr. M. R. Tresler,
Diablo Canyon Piping Coordinator. Mr. M. E. Leppke was piaced in charge
of the group at the site. Effective April 19, 1982, OSEG began operating
in accordance with the Engineering Department Manual. The change is
detailed in the attached letter, (Exhibit 1). Mr. Leppke actually assumed
nis position in mid-March, prior to issuance of this letter.

In September 1982, Project Engineer's Instruction PEI-9 (Exhibit 2) was
issued, which further detailed the requirements of this group's
activities. It changed supervisory resporsiblity to the Project Engineer
and established the Onsite Project Engineer position which was filled by
Mr. R. G. Oman. It established the Onsite Project Engineering Group
(OPEG) as a multi~discipline engineering group which was locatea at the
jobsite and served as an extension of the Home Office Project Engineering
Group in San Francisco. OPEG operated under the same procedures and
criteria as Home Office Enqgineering. OPEG was comprised of
representatives and lead engineers from each of the major discipline
groups of the Diablo Canyon Project: civil, mechanical, electrical,
{nstrumentation, and piping, and included representatives of project

quality assurance and quality engineering.



5. One of the major tasks assigrad to OPEG was design and, in the case of
Unit 1, reverification of, small bore piping. The small bore verification
effort was assigned to OPEG because (1) DCP small bore pipe design had
historically been done onsite, (2) onsite work facilitated field
confirmation of the inztalled conditions of the plant, and (3) onsite work
facilitated checking the feasibility of propos~d mcdifications in such a
way that the physical impact to other plant installations would be
nininized.

6. The size of OPEG grew fron approximately 20 people in August 1982 to a
peak of approximately 270 in the Spring of 1983. At the peak, the group

was comprised as follows:

Approximate Nunber Type Function
6 Civil Engineers Design
6 Mechanical Engineers Design
s Electrical Engineers Design
Z Instrumentation Engineers Design
20 Administration Clerical, typing
30 Drafting Drafting
60 Walkdown Engineers Walkdown and feasipiiity

checks in support of
Home Office engineering
20 Pipe Support Enaineers Units 1 and 2 pipe
support design tolerance
classification teams

85 Pipe Support Engineers Small bore piping
support design

40 Piping Stress Engineers Small bore piping stress
enginee~ing

7. Design of small bore piping relies upon seismic spectra inputs developed

by the Civil discipline and piping thermal mc.2s developed by the



8.

Mechanical discipline, and the seismic and thermal anchor movements
(SAM/TAM) of large bore piping to which the small bore piping connect.
Ordinarily, smz11 bore piping design is delayed until all these other
inputs are rece‘ved. The Project recognized that some schedule advantages
could be gained by parallel preliminary analysis of small bore piping,
with final analysis after the other inputs were received.

Late in 7982, OPEG Management was planning for the staffing requirements
for the entire year of 1983. It was then anticipated that an increase in
personnel for the small bore riping effort would be required cormencing in
November 1982, building to a peak in April 1983, and subsiding to a
minimum work force in mid-year 1983 when the work for Unit 1 was scheduled
to be completed and Unit 1 personnel would be available for transfer to
Unit 2. (Exhibits 3 and 4). To accomplish this temporary demand for
personnel, we relied upon the hiring of job shoppers and 2gency people
1ike Mr. Stokes.

In approximately November of 1982, OPEG started tc increase its personnel
in support of the start of the significant work in the small bore
reverification effort for Unit 1. Mr. Stokes was among the first pipe
support designers hired to facilitate this manpower buildup and ariived
early in of November 1982. By January of 1983, tke pipe support group
reached the size of about 35 pipe support engineers. Through February

1983, this group worked entirely on the Unit 1 small bore piping
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11.

reverification effert. Unit 2 small bore design a2  vities began in
March, 1983.

In order to ensure proper management of the small bore design activities
for the two Units, separate teams within OPEG were established in March,
1983. This faciiitated independent management, scheduling, production,
and control of the work for the two units and facilitated coordination
with the two independent Unit 1 and Unit 2 project teams in San
Francisco. Separation also prevented intermixing of calculations,
calculation files, and support drawings.

Engineering personnel to staff the two separate pipe support groups cane
from both newly hired individuals and from the existing OPEG personnel.
Tr> basic consideration in establishing the makeup of the two separate
teams was to provide each with an essentially equivalent mix of nev
assignees, engineers with more project experience and supervisory
personnel such that each project would be supported equally. At the time
of the division, the four supervisors who were to be the principal
leadership in the new Unit 1 and Unit 2 organizational structure held
discussions to establish which of the more experienced engineers were to
be assigned with the newer engineers in each of the squads of the new
organization. Contrary to Mr. Stokes' claim, there was no discussion or
consideration of any factor other than as discussed above in the

assignment of personnel to the two teams. The Unit 1 effort through this
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14.

period of time continued reverification and finalization of piping stress
and pipe support calcuiations as the necessary input data was finalized
for such items as seismic spectra, thermal modes, SAM and TAM. The Unit 2
effort was directed primarily to original design because design and
construction of Unit 2 was not as advanced as Unit 1.

Another respons,dility of OPEG, which was developed in Decenmber 1983,
involved the creation of a pipe support design tolerance clarification
tean (PSDTC). Engineers in this team worked directly with construction
engineers and Pullman Power Products crafts in resclving construction
difficulties in the installation of pipe supports, both large and small
bore, in order to minimize delay. There was a tean of engineers located
at each unit.

In June of 1983, Mr. Stokes volunteered for assignment to the Unit 2 pipe
support design tolerance clarification tean.

In August 1983, Mr. Stokes came forward with concerns regarding welding,
the spacing of expansion anchors, and the use of angle members in design
of supports. These were submitted by Mr. Stokes in handwritten form on
August 12 and August 16, 1983 (Exhibit 5). In August and September, the
concerns that Mr. Stokes raised were reviewed and a deternination was made
that the concerns did not amount to discrepant situations or, in the case
of the welding issue which was already under review by the Project, that

there was a resolution for proper acceptance of previously installed welds
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16.

through an as-built procedure, (Exhibits 6, 7, 8 and 9). The Discrepancy
Reports (DRs) were assigned DR numbers and typed in October, 1983.
(Exhibits 7, 8 and 9).

In carrying out previously established personnel staffing plans, a force
ranking was made in May, June, and July, 1983 by the support group leaders
to establish the relative standing of engineers based on assessment of
work performance. That ranking was not intended to indicate
unsatisfactory performance but rather, the relative standing within the
group. When the manpower reduction was undertaken, this force ranking was
used as one guideline for determining the order of engineers to be
separated. Mr. Stokes' standing in that force ranking was in the botton
third of his group.

As an additional guideline for determination of the order of separation,
employment status was considered. A decision was made to reduce manpower
cost by releasing agency personnel first. This was not related to Tevel
of performance but rather to economic considerations. Agency employees
are generally more expensive than permanent or casual employees.
Generally, a premiunm is paid for agency employ:es largely in compensation
for the uncertain nature of their employment duration. Use of agency
personnel is a commn industry practice to accormodate rapid adjustnents
in manpower level in response to changing schedule priorities, and the
unceriain nature of their employment is understood by those so employed to

be one of the conditions of their assignment.



17. The force reduction of OPEG began in June of 1983, from a total pipe
support group manpower level of 104 engineers. Fifteen engineers were
released in June and July, 9 engineers in August and September, and M-,
Stokes was one of the 3 engineers released effective October 14 at which
time the total reduction had reached 27 pipe support engineers and the
group manpower level was at 77 pipe support engineers.

18. Contrary to M-, Stokes' all.gations, his release was not precipitated by
his sutnittal of three Discrepancy Reports but was part of the planned
force redu.tion that took place in OPEG, (Exhibits 3 and 4). While we
cannot state with certainty that the earlier reductions in force of June
and July caused Mr. Stokes to draft his three DRs in August, 1983, in
attempt to obtain job security, we are certain that Mr. Stokes was aware
that a reduction in force was taking place and that there was a 1ikelihood
that the end of his employment was draw’ng near.

19. Project engineering procedures governing the use of Discrepancy Reports
(DR), as well as Nonconformance Reports (NCR). are contained in the
tngineering Manual Procedures. Training on the Engineeri~j Manual is
required of all engineering personnel shortly after assignment to the
project. This training inciudes indoctrination in the purpose and use of
DRs as well as NCRs. Project training records indicate that Mr. Stokes
attended this training on November 8, 1982, shortly after his arrival
onsite. NCRs are addressed in Engineering Manual Procedure 9.1 and the
DRs are addressed in Engineering Manual Procedure 10.1.

20. These procedures provide that any individual, who may or may not be an
employee of Engineering, can fdentify a potential discrepancy and bring
the matter to the attention of the responsible Engineering Department

group leader or supervisor. The supervisor is responsible for

oy P
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22,

determining, after investigation, whether the identifie- item is a
nonconformance, a discrepancy, or neither, and directing that the
appropriate report be prepared. During the course of the OPEG piping
design effort, there were numerous instances jdentified by engin=ers which
required discussion and clarification of the design bas:s for items which
were unclear to specifi. engineers. This is not unexpected in the normal
course of desion engineering activities where solutions to engineering
problens are developed.

The following is a brief description of the small bore piping program for
Unit 1. Upon discovery of the original annulus frane diagran error in
Septenmber 1981, review of large and small bore piping was initiated to
assess impact. During this review, and others promulgated by discovery of
other deficiences in the annulus spectra, certain aspects of small bore
design were found to be deficient. These findings were documented in a
series of discrepancy reports wnich were reported to thc NRC as Open
Items. In addition, Robert L. Toud and Associates performed an
independent design verification which included small bore piping. Our
findings and the Cloud findings were reviewed and that review resulted in
the Corrective Action Progran identified in the first issue of the Phase I
Final Report. This report was submitted to the NRC in September 1982.

The small bore piping and pipe support nrogram consisted of two

components, a Generic Program and a Sample Progran.

- 10 -



23. The Generic Prngram addressed all design considerations which were

identified to have the potential to cause modifications due to exceedence

of acceptance criteria. The design considerations were:

Piping
Original Generic Program

1.

ra
-

3
4.
5‘

Computer seismically analyzed smal: bore piping and associated
thermal analysis

Yalve qualification

Seismic and thermal piping anchor movement (SAM/TAM)

Design class change boundaries

Hot piping designed by spacing criteria

Added From Sample Progran

1.

S.

Computer thermally anaiyzed small bore piping and associated
seismic analysis

Equipment seismic and thermal anchor movement

One unique concentrated mass configuration

Nozzle 10ads on equipment which were upgraded to show compliance
to seismic criteria

Yents and drains

Pipe Supports

Original Generic Progran

1.
2.

Standard support details

Loads from seismic and thermal piping anchor movenment (SAM/TAM)

-1 -
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25.

26.

3. “ode boundaries

4. Lug stress and lug local effect on pipe stress
A1l piping and supports were reviewed to fdentify that piping which
included one or more of these design considerations. Generaily, the
pipira or supports fdentified were reanalyzed and accepted or modified to
gain acceptance. However, for a few design :onsiderations (equipment and
piping SAM/TAM, vents and drains, and lug stress and lug local effect on
pipe stress), a worst case analysis methodology was used to show
qualification of all installations in that dasign consideration category.
This approach required the analysis to either address the worst case in
the plant or sequential analyses of worst cases until a level was reached
wnich resulted in acceptance of all remaining cases.
The Generic Program caused reanalysis of approximately 28,000 ft. of
piping. The plant contains approximately 43,00C ft. of small bore
piping. Most of this analysis, 25,000 ft., was performed by computer
using the Bechtel ME-101 program. The rest was analyzed by manual
methodology using the M-40 criteria.
The small bore Sample Program consistad of review of 5000 ft of pipe and
the results allowed acceptance of 15,000 ft (including 5000 ft contained
in the sample analyzed) of pipe which did not contain generic design

considerations.

A8



27. The sample program addresses all remaining design considerations and no

deviations from acceptance criteria were anticipated to be found in this
review. This position was based on previous analysis and reviews
performed by PGandE and the IDVP coupled with the conservatism contined in
the span criteria methodology used for the initial design. The following
considerations were addressed:

Piping

1. As-built piping accuracy

z Revised seismic spectra

3 Concentrated nasses

4., Effect of piping and insulation weight

5 Spans exceeding spacing criteria

6. Anchor and equipment loads

7. Equipment and building seismic and thermal anchor movenent

8. Thermal analysis

9. Integral valve bypass

10. Vents and drains

Pipe Supports

1. As-built piping accuracy
2. evised spectra
3. Concentrated masses

4, Effect of pipe insulation weight

& 13 »



5. Spans exceeding spacing criteria
6. Equipment and building anchor movement
7. Thermal loads

28. As the review of the sample progressed, certain design considerations were
found to require modifications. Therefore, rather than performing
additional sampling, those design considerations were transferred to the
Generic Program for a 100% review. These design considerations are listed
in the description of the Generic Program under the heading “Added Fron
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Sample Program.” The cause of all modifications to piping or supports was
fdentificd to a design consideration to assure none resulted from a

consideration which was not a part of the Generic Progran.
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Dated: Marchk 5, 1984

Subscribed and sw% to
bsfore me this &% day
of iarch, 1984.

Notary Public in and for the
City and County of San Francisco,
State of California.

comission expires
April 14, 1986.
5mz>::m¢xxmxmmccxxwrv
) _ NANCY J. LEMASTER

] E3, NOTARY PUBLIC-CALIFCRNIA
5t CITY AND COUNRTY OF

'g @/ SAN FRANCISCO
¥ My Commission Expires Aprit 14, 1986
TS e A e sl e
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MECEANICAL & WUCLEAR ENCINEERING
GEXEZRAL CONSTROCTION
1.4

Plant Site Design of Fiping and
Pipe Supports -~ Diablo Canyos

Exhibit No.1

April 19, 1982

MESSRS: C, K. NAXFIXLD
N, R. TRESLER -
R. D. ETZLER
M. 3. LEFPEE

The General Construction Department is performing design work as assigned
by letter of delegation from the Mechanical & Wuclear Engineering Department.
vo improve technical direction of design efforts, insure consistent engineering
practices sad increase *he scope of work whick may D¢ jecioreed at the plant site,
the Mechanical & NWuclear Engineering Department will reassume vesponsibility for
all Design Class I piping and pipe support activities effective April 26, 1982.

All design will be performed as dictated by the Engiceering Department
Manuai and implementing procedures. The on-site Engineering Group will be supple-
mented by placing the pajority of General Construction psrsonnel currently assigned
to piping support design work under the direct supervision of Mechan‘cal and Nuclear
Engineering. Work will be assigned, directed and controlled by Mr. M. E. Leppke,
reporting to Mr. K. R. eresler, Diablo Canyon Piping Coordinator.

Geperal Construction will continue to provide administrative control for

on their payrol. and (hey will cootinve to provide facility and supply
support for the group. These responsibilities will continue under the supervision
of Mr. R. D. Btrler.

Gimed w

ORIZINAL SIGHED O/ ORI2AL SISHED 2.
R. 5. BAIN J. V. ROCCA

MELeppke/sar
ec: DOBrand
DABrand
GSBates
GHMoore
GHAster

CEvialte
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DIABLD CANYON PROJECT INSTRUCTION NO. 9

Page 1 of 5

Revision No. 0
Effective Date: 9/17/82

1.0

2.0

3.0

Exhibit No.

ONSITE PROJECT ENGINEERING GROUP
APPPOVED : /7

A

PURPOSE

This procedure establishes the organiration of the Onsite Project
Engineering Cr at the Diablo Canyon jobsite and describes its
duties, responsiblities, and authority.

SCOPE.

This procedure appiies to all Unit 1 and Unit 2 engineering work
performed at the iobsite by the Onsite Project “ugineering Group.

RESPONSIBILITIES

3.1 The Onsite Ptoeect Enginee:ing Group (OPEG) is an extension
of the home office project engineering organization. OPEG's
basic functions are to expedite resolution of :-Sineeting
design problems for Construction and Startup, to
ups‘;tiously {ssue limited design changes to the field
organizatio~ where hame office guidelines and directives

permit.

3.2 The OPEG is composed of an Onsite Project Engineer (OPE), an
Onsite Assistant Project Engineer (OAPE), lead discipline
engineers assigned on an as-needed basis by the Project
Engineer, and various engineers needed to accamplish the
assigned scope of work.

3.3  The Onsite Pruject Engineer is the Project Engineer's
representative in the field. He is the Onsite Project
Engineering Group team leader who provides cverall
coordination, guidance, and administrative supervision to

the group.

3.4 The Onsite Assistant Project Engineer is responsible for
overall coordination, guidance, and adm.nistrative
supervision of ?:la’ac in the abuli\c:h:f th: OPE. His ;

imary res ility is to contro neering work o
'txhe Q&- forpmll.mit 1. ylbwwcr. he can be :‘id as nengded for
Unit 2 work and has SFHO Project Engineer signature
authority as designated by the OPE.

3.5  The lead discipline engineers are jobsite representatives
for the Home Office Engineering Group Supervisors (EGSS).
Although administrative direction is provided to them by the
Onsite Project Engineer, technical direction and, to a
certain extent, scope of work are provided by the hame
of fice EGSS.
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DIABLO CANYON PROJECT INSTRUCTION NO. 9

Page 2 of 5
Revision No. 0
Effective Date: 9/17/82

Unless directed otherwise by the Home Office EGSS, the lead
discipline engineers are rcsponsible for determining whether a
proposed design change can be initiated, reviewed and apiroved by
the group, or if it should be forwarded to the icome ofiice
engineering group for resclution.

In general, all proposed design es should be coordinated with
the SFHO EGSS to evaluate possible effects of field changss on SFHO
work. Changes to systems, structures, and camponents important to
safety (i.e., those associated with the reactor coolant pressure
boundary, systems required for safe shutdown, or systems required
to mitigate the consgsugncu of postulated accidents) should be
discussed with SFH( to evaluate whether or not any required
design modifications would be more expeditiously asccamplished in
the office due to effects on design criteria, positions on
Regulatory Guides, licensi commitments, and off-project chief
engineer design review coumitments. Those changes involving FSAR
revisions, procurement actions, si ificant vencor interface or
which affect Design Verification shall be accanplished by Project

Engineering.

3.6 Specific responsibilities of the Onsite Project Engineering
Croup include, but are not limited to, the following:

3.6.1 Assist in the evaluation of piping and pipe support
modifications. This includes walkdown to verify
as-built piping and g:pe lugport configurations and
to verify installation feasibility of any
proposed modifications.

3.6.2 Issue pipe support designs for small pige and
approve pipe support ifications for large or
small pipe as required.

3.6.3 Review and ove Design MQ Pequests (DCR's)
and Design e Notices (DCN's) for design changes
_ falling within the guidelines of Section 3.5. Al
’ L"N's shall be issued with sketches attached, in
accordance with Engineering Manual Procedure 3.6 or
3.6 ON. Sketches shall be incorporated into
drawings and issued by SFHO.

2,6.4 Resolve problems related to design modifications
identified on Plant Modification Followers (PMF's)
and DCR's/DCN's when determined to be within the
guidelines of Section 3.5

3.6.5 Resolve Diablo Problems (DP's) issued by
Construction/Startup and issue DCN's as appropriate
when determined to be within the guidelines of
Section 3.5.
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3.6.6

3.6.7

3.6.8

3.6.9

3.6.10

4.0 PRCCEDURES

4.1 General

4.1.1

- 4.1.2

INSTRUCTION 0. 9

Page 3 of 5

Revision No. 0
Effective Date: 9/17/82

For those design changes determined to be outside

the guidelines of Se-tion 3.5, review the asscciated

DP's ,DON's, DCR's, Action Request Transmittals

(ART's) and PMF's for coopleteness in terms of

g:oblan definition prior to forwarding to SFHO
oject Engineering for resolution.

Provide representation to the Systems Interaction
Program (SIP) walkdown team to assist In the
definition of potential problems as designated by
the Home Office EGS; &nd assist in providing cesign
fixes to problems identified by DCR, AR1, or PMF
when determined to be within the guidelines of
Section 3.5.

Provide general liaison between PG&E/Bechtel
Engineering/Startup personnel in the field and SFHO
personnel on matters that pertain to engineering.

Represent Project Engineering at Plant Staff Review
Committee meetings, as required.

Provide input to SFHO for weekly and monthly
Engineering Progress Reports.

Copies of any DCN's issued by the Onsite Project
Engineering Group shall be forwarded to SFHO for
review. In addition, m{ clarification of design
requirements or technical direction of a significant
nature to Construction or Startup shall be
appropriately documented and distributed.

SFHO Engineering shall review each DCN for
concurrence, but Construction or Startup does not
require SFHO concurrence prior to proceeding with
the OPEG approved cesign or design modifications.
However, Unit 1 modifications shall not be
implemented until all necessary requirements of the
rating license for design changes are met. In
:E event that the SFHO does not cuncur with the
direction provided therein, Project Zngineering
shall notify the OPE immediately and resolve any
problems. Any design documents issued will be
revised, reissued or cancelied as appropriate.
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INSTRUCTION NO. 9

Page 4 of 5

Revision No. 0
Effective Date: $/17/82

4.2 Jobsite Initisted Design Changes

&.2.1 Desi?;:

modi

of piping and piping supports, and design
cations produced by the OPEG shall be in accordance

with the applicable sections of the following documents as
sugmented below:

4.2.2

4.2.3

632 .a

= §.2.9

a'2.6

-  Proiact Procedures Manual,
Diablo Canyca Project

- Engineering Manual,
Engineering Departrent Pacific Gas &
Electric

- MANE Piping Group Controlled Procedures,
Instruciion & Criteria

-  Project Engineer's Instructions Manual

DCR's, DCN's, DP's, and ART's requiring Engineering
action shall be screened to the criteria of Section
3.5 to determine which ones could be more
expeditiously campleted Dy the group in the field.

swumbers for DON's/DCR's initiated by the group shall
be obtained by calling the PG&E Project Coordination
Section.

Upon design campletion, the applicable document will
be signed off as foilows:

- Lead Discipline Engineer for Discipline Group
Supervisor.

- Onsite Project Engineer or Onsite Assistant
*  Project Engineer for Project Engineer.

After signing, copies of the documents including
documentation of discussion with SFHO shall be
forwarded to Project Enginering for action as
applicable.

Original copies of Unit 1 DCR's/DCN's issued by the
OPEG that fsll outside the PSRC uidelines for
supports and as-builts shall be forwarded to the
Plant Manager for acceptance and work assigrment.

Original coLies of Unit 2 DCR's/DCN's issued by the
GB% shall be sent to GC for implementation.
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INSTRUCTION NO. 9

Page 5 of 5

Revision No. 0
Effective Date: 9/17/82

The OPEG shall keep SFHO PCS apprised at all times
of the coordination and implementation status of any
DCR's/DCN's initiated or issued by them for tracking

purposes .

N 4.3  Signature Authori
& 4.3.1

The Onsite Project Engineer and the Onsite Assistant
Project Engineer have the authorization to sign for
the Project Engineer in all matters related to
Engineering as delegated by this Instruction.
Copies of all items signed by the OPE or OAPE shall
be forwarded to the Project Engineer.



INTEROFFICE MEMORANDUM

Diablo Canyon Project

Yo

From

s

Exhibit No. 3

PACIFIC GAS AND ELECTRIC COMPANY
BECHTEL POWER CORPORATION

S. Bhat Date April 1, 1983

R.G. Oman Fie No. 927

Onsite Project Engineering Subect Non-Manual Manpower Fstimate
Jobsite Extension 3507

As per your request, OPEGC is forwarding the estimate of non-manual to

go manpower as of April 1, 1983.
f} é QN’W

R.G. Oman
Onsite Project Engineer

JJ/RGO/1n
Reply Requested: No

G.H. Moore w/a
G.V. Cranston w/a
J.D. Jumper w/a
M.E. Leppkz2 w/a
J. Shryock w/a

cc:

s -0077 -
————————,
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L Exhibit No. 4

-

INTEROFFICE MEMORANDUM

Diablo Canyon Project

PACIFIC GAS AND ELECTRIC COMPANY
BECHTEL POWER CORPORATION

T S. Bnat | ome  July 25, 1983

#om R. G. Gman Fie no 927

ot Cnsite Project Engineering Sumect  Non-Manual Manpower Estimate
A Jobsite Enenson 3507

In response to the recent request of July 12, 1983, attached is the
forecast estimate of total OPEG non-manual manpower as of July 1, 1983.

£LY wem
R. G an
Onsite Project Engineer

RGO: kms
Reply kequested: No
. H. Moore w/a

. V. Cranston w/a

cc: 6
G
J. W. Shryock w/a
p
J

. Snooks w/a
. Leahy w/a

MMS ~ 0153
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Exhibit No.
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L {L
R -_":ﬁ?l. iy
o oo el )

AIND ELECTRIC COMFANY

Septenber 29, 1983
€0

Discrezzncy Repor=is

Three discredancy repor:s were proposed by one of tre OPEG

engineers 2ssigned 10 PSDTC team. -

1 have reviewed their contents &nd concluce they
questions than discrepancies zesociated with the review

are more like
program

ar other activities performec by the project.

The foliowing are the subjecss of these write-uds:

1. Ancher Bolt Spacines:
recommencation.
already been given to you ¥~
groue.
by tnem.

2. Welds:
the identified issues.

3. “"Unbraced Lencth of Angles:

These write-ups 2re being sent 10 you for

OPEG has
evaluations of the suoports listed in
the write-up anc has not found 2ny to
in sddition, tnis issue was 2 subject
review program anc¢ generzlly referrec

The write-up referenced manufaciurer's
The origina) ccoy cf this write-up has
review by the Civil/Structural
This write-up 2ppears to dupiicate earlier reviews

The write-.p generzlly duplicates the effort of John
Miller, who was aiced by Tze Quen 2nc Paul

Brooks in resolving

performed detailed
the attachment tO
be discrepant.

of the small bore
in the NRC SER.

your information,

anc unless otherwise directed, OPZG will take no further action.

Thank you,

7/

oo &

’3" éz"’

LM: kms
Response Reguires:
tr2cnment:  Yes

¢s: NMleopke w/d
€Chitnis w/C

No

0
‘e

*

Dlteé]mngobe/
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Exhibit No. 7

|
Procedure 10.1 |
Attachment A |
Page 1 of 1 |

- PACIFIC GAS AND ELECTRIC COMPANY
EiGINZERING DEPARTMENT
DISCREIPANCY REPORT
Control Number
PR -0QRGE-%

BROJECT OR PLANT(S): Diablio Canvon Unit No. 1 & 2

Pipe Support Design Engineering

ORGANIZATION AFTECTCD

: - - T
INDIVIDUAL RESPONSIBLE FOR RESOLUTION: _ C-V-Cransten Project =ngsneer

Center to center ¢istance of &ncher Bolts

SUBJECT (ITEM/ACTIVITY
Eilti Cstaleg, and Phillips Catalog -9 & ESD 223

REFERENCES:

DISCREPANCY Manufactures specify the minimum center to center distance to be
ecua) to 10D where D= the hole Gismster. Design has used the bolt size on shells
not the hoie reg'd for the snell for D. Thas wes caused due to migsing informatic
as to hole size ran'd “nr she 1le €rom catalog

Recnech anchor bolt calc. for shells, KReducing

PROPOSID ACTION:
allowables per M-9 an< rechecking inmteraction equaticns for tnese

cases where 10D (shell heole size) exceeds that used on Dwg.

SCHIDULED COMPLITION: o-3#-83

onigi~nl €/wni
Initiateé by: MM— Late: /0/57/(3-' 3/2?/?3

Approved by: M[k/pL——’ Date: /0/7'L?l

ACTIONS TAKEX: __;__;_A_dg_gﬂ_qLLeﬂm M_c_g_‘,_:vﬂmt.’ﬂuv?
noe® 033017,

E;gizged By ﬁ Q Qm Tate: /L-T/'?,/gg

Concur* ﬁf Cate 1/5/3/9] -

Cnies, Enzineering Cuality Contrel
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3 Dygaro Lemuen tir [ 22

Frw e —
/
CRIASTSACION ATTECTIN: [ P2 SULRRT DE3/6N EnENWESSNG
-——;--- A.. SEFTACESSE D SRa Spe ey cmsea, ,lé. \./. //.J!(ﬁ" J,.::-;- .:,"

v

FELILSY (SIIN/ASTIVEIY): //Jé&"’o LEVETH CF SriEiE
s LISE Ted SEer 5 LL.44

DISEIPANCY: AIENY ANELE NVIEMESLS USED T LIl FAE
SppHETT EHEESD JEE pRumem LEETH [l WS

TRE Allow il LSbimé STress stu b Bt A L5
SROP0CID ATTION: TAAENE IEMEERS SipulD BE NopiAED 57
[c wrné o BLiLnNGE AT CnZe Lomoréssen 'co/zv."s J:o
Lomple wirh ASC of He SHLlow pB8lE ESDp & SRES
fg‘.;wi@ AND INTERAHTTN Sour7ens re verfied.
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Azoroved by: Date:

ACSI0LS TAXZN:

(wolle} 32 o
Azsroved by: Date:

Cozcust Date:
ies, Izgineering Cuality Contzol

n
p

ona scived 4if iziziated by ZQC.
e 2-3/9/81



INTEROFFICE MEMORANDUM

Diablo Caryon Project

To

From

PACIFIC GAS AND ELECTRIC COMPANY

BECHTEL POWER CORPORATION

e 030737

M.R. Tresler ome  September 28, 1983
J.K. McCall : 52.3.6

Fue No

C4ivil Engineering DR on Expansion Ancher

S 1
R Spacing, Shell Type Ancho:

45/23/B34 B-1414

Extension

The attached DR initiated by Charles Stokes on August 9, 1983 questioned
the use of svacing in accordance with DCM-M9 for shell anchers of 10 times
the normal size of the bolt while manufacturers specify 10 times hole size
as the minimum spacing.

Discussion of the effect of this difference follows:

a. The anchor length for shell anchors (Phillips and Kilti) is in all
cases less than 54 (d-nominal diameter). Appendix B of ACI 349
specifies that the areas to be considered for reduction due to
overlapping are 45° sioping cones starting at the enter of the base of
the anchor. Based on this criteria there would be no reduction
required for a spacing of 10d (nominal).

b. In 1962 Doberne and Elgenson, Counsulting Engineers of North Rollywood
performed a series of tests on Phillips Red Head concrete anchors to
determine the effects ot spacing on pullout capacities. The reported
results shoved no decrease for 10d on k" diameter anchors and 9.l4d
for 7/B" d.ameter anchors. R~duction of spacing by a factor of 2 only
reduced the capacity by 20 percent. This reduction is small compared
to the tactor of safety used.

Recommendation

Accept as is the spacing requirements of DCM-9.

. (b&v‘ 3+ K. -McCALL

JiMcC/E¥Epstein:dnl
Reply Requested: No

Attacheoent

cc: GVCranston
GiMoore
WAnLize

[DNLO03}
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PALIFIC GAS AXD ELECTRIC COMPAMY
ENSINZEZRING DEPARTMENT
DISCRIZPANCY REPORT |
. |
Control Number 1
B0 -QRQQ-G }
PRCJZCT OR PL:iT(S): Diablo Canven Unit No. ! & 2

ORCANIZATION ASFECTED: FaPe Suppor: Design Ingineering

INDIVIDUAL RESPONSIBLE FOR REzOLUTION: _C-'-Cranmston Project Eng.

Weld Design, instzllatien & Inspection
SUZJECT (ITEM/ACTIVITY):

AW te O 2% 3 g :
REFERENCES: AWE, AISC, M-® Puliman Weld Proceedures
DISCRTPANCY: See attached shee:s (3)
FROPCSID ACTION: Yake necessary changes in Desigr Guides anc ISD 223

anc Pullman Weld Proceedures to oring them up to AWS recuirements

cT

pre-gualiiied partial & full penetration welds.

LSERDLLED COMPLETICN:: 4
Initiated by: Late: /0/57{3

-

Azzrovel by: AT . Daze: /0/1’/?3

ACTIONS Tanzy: The Diablo Canyon Prciect has no commitment to oebserve we:ging

Tequirezents of AWS. The icsues identifies by this discrepancy reoort

€urlicate an investigzation conductel by Generzl Cons:ruction (com:irué on Page S O3

-~

; 2 ~
SE-D. S omer feb QXM e . ID-?O?B

Eatel, Enzinmsesing Luality senstrol

® Pele waswieogd 38 dai-laced Y. Bus




DIASLD PROZLEMS CONCERNING WELD DESIGN, DRAWING DOCIMETAZTION, INSTALLATION
RD QC I1.3PECTION.

C.C. STOKES, 10/4/83—Rewritten frum 7/5/E83 paper.

1. FLARE BEVEL AND FLARE-V GROOVE WELDS DESTGN

Bechtel San Francis o Office-Per Dan Curtis by phone AWS table
2.3.1.4 applied %o radius of tube steel cbtained fram table in 2 paper
crt.xtlné "A Desicners Guide to Welded Joints" written by: Mark Michaels
of maximum outside corner radii 'table 2.3'.

Note: The word maximum radii. This is not good engineering practice.
The conservative aporoach dictates that the minimum radii be used to
ensure the safety of the weld joint. It should also be noted that Mark
Michaels paper on the design of welded joints has, to myv knowledge never
Leen appruved by the Engineering Department and issuved as a control doc-
urent to en:ineering for use on Diablo Canyon.

Bechtel Site-Per a andbook suwplied by the tube manufactures
. institute, all tubinc manufacturec in the U.S.A. is made or rolied with
a racdius of 2t to 3t for all sizes. Having assumed 2t to be the mimimusm,
all calculations were made to AWS. table 2.3.1.4 using 2t = R.

Per site irwestigations, Jeff van Klamenburg, Ken Palmer and
mysels discovered same tubing on site (Diablo Canyon) has a minimum racius
of 1% t. Therefore, all welés of this type per this desicn ¢rowp are not
conservative.

westinghouse-Throuch review of crawings issued, their desicns are
2lso in cuesticn.

2. PARTIAL AND FULL PEXETRATION GROOVE WIIDS DESIGN

Bechtel San Francisco-Per cdrawincs surplied to field, very few
if any are designad correctly. Symbols indicate carplete joint welds.
Tris is true for all jo.mts recuiring precaration. No angle for prer-
araticn has been indicated and it is not obvious that the designer is
awvare ¢f the mirimum joint recuirements per A 2.2.12 an€ Fig. 2.10.1.
Eowever, on joints created by natural intersection of 2 members, it is
ob-ious that the joint in many cases is a partial per AS and not a full
penetration weld ue to ancle created by intersecting members Deing

&2l) for a #ull penetraticn veld to be racde.
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Bechte] Site-One growp has txied tO camly with AWS. requirements in
designating both S anc E rer %.1.3 ard 2.10.3.1 table 2.10.3 and Fig. 2.10.1
and the included dihecral angle eithar on preparation ur Dy natural creation
of meber: inversecting. However, Pullman QC have continually refused to
check weld per call out because ED does not provide them with a procedure
for performing verification. They have recuired the (E) effective throat
c2ll out to be removed.

westingnouse-See cuments for Be~htel, San Francisco.

3. SXSHE) JOINT YILILET WELDS DESIQY

Bechtel San Francisco-Per crawings s. oplied to field and continued
pse cf fillet all around call out instead of a specific call out adjusting
=12 lec size for the dGihedral ancle adjustment. It's obvious that the
gihecral angle has rot toen consilered u n the joint design or if it was,
it was Sore incorrectly

Bechtel Site-One grow has tried to be consistent in adjusting the
inmer and outer fillet leg size Lesecd on Gineéral ancle so that the effective
shrozt on 2ll sides is the same. This allows the joint to be analyzed as
though it is an ecual leg £illet 21! around with only a2 lec adjustment to
chmpin this when welaed., Thaz is shown On Arawing, so construction only
r2s o make what is shown and not intertret what is shown usinc a table which
is not usually at hand.

westirhouse-See Bechtel 5un Francisco.

1. FLiPT BTVEL AD FLARE-V GROOVE VELDS DRAWING REPRESINTATION

Bechte)l San Francisco-lo partizl welds have been shown since S.I)
have been cmitted. ARS 2.1.3 and 2.10.3.1 and 2.10.3 state that (S) gToove
weld cepth and (E) effective +mroat sn2ll be specified on shop OF working
é-zwings. 'The hanger crawings sent to the field are noth shop and working
érz.ings. Xiso, M-P states t-a% only pre—cuslified joints should be used on
Dizxio Canyon. Many inmanagerent comeend <hat this job is not covered by ANS
cods. However, M-© ztates that it is governad by AISC 7th, EC.. In AISC
sa~~icn on welded Jjoints, reoe 4-121, garacrash 4, AISC states trat srall
" gemz=ions ave possible per Aw Tt and other joint fcmms ané welding pre-

ceires may be enloyed pr vided wr. w2 testel and cu2lified in accordance

wisk 2T D1.1-72. Therefore, Dimtlc 3 GV med oy A3 D1.1-72.

. - - -
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CORRECT DW6. REPRESENTATION

Y 5

S(E)I\C

FLARE - BEVEL FLARE -V

S=Radius of tube
E=Effective Throat per table 2.3.1.4 AWS

Bechtel Site-One growp has camlied with call outs above. However,
Pullman QC per ESD 223 have recuired the removal of S (E) from all &rawings.
This was because the ESD does not provide a procedure for them to use to
verify the welds above. The symbols left, after removal of S (E) indicate

£ul)l penetration welds even though, QC states this is not the case.

R Westinghouse-See Bechtel San Francisco.
2. PARTIAL AND FULL PENETRATION GROOVE “EILDS DRAWDIC REPPESENTATION

Bechtel San Francis~o-No partial welds are shown since S(E) call outs
have been cmitted along with preparation angle. Primary weld used is bevel.

Now indicated r Per AWS +his is a full penetration

/ N weld.

Shoulé show [

/5(5) DN

With consideration civen to AWS section 2.3.1.3 in specifing S(E) and

Bechtel Site-One cioup or: site has tried to caply with the above call
out per AWs 2.2.1.3. However, they have meet continued resistance fram QC
in that the weld specs used for installation were written for piping per AlS
crapter 10, Fic. 10.13.1.1% is 37%°® differs fram the prep angles for structural
steel specified ir Fic. 2.2.1 and 2.10.1, which ususlly indicate 2 minomIm anc.e

z r=
e 2.
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westinghouse-Sce Bechtel San Francisco Comments.
3. SXEWED JOINT FILLET WELDS DRAWING REPRESENTATION

Bechtel San Francisco-Per INrawings are shrwn as fillet all around
for all angles. Per AWS fillets are limiisd to a minimm dihedral angle
of 60° and & maximum externa] dihedral angle of 135°, All fillet made
beyond these angles are considered partial penetration welds since AWS
recuires a reduction of effective throat of 1/8" when angle is less than
60° and creater than 45 and %" recuction when less than 45° but greater
than . 30°. 30° is the minim:n dihedral angle for structural steel except
tube steel which has a minirmum ancle of 15°. Per ESD 223 the leg is adjusted
foréihedralanglemtminc:easerasbeenaddedtoaccountfc:throatre-
duction required by desicn resultinc in adecuate effective throats per AISC
anc AWS.

' Bechtel Site-One group has ccrsidered dihedral angle. To facilitate
Gesicn, joint was sized assuming a constant effective throat size. After
sizing effective throat requirements then using dihedral angle the 2 non 90°
sides were adjusted sc that the installed effective throats would be correct
per ¢esign. Fillets are not called cut when dihecdral angles are less than i
Partiz]l penetration welds are shown.

1)2)3) INSTALLATION AND QC INSPECTION

All installation has been madz per Pullman's weld procedures. Per
a copy obtained fram Pullman QC of these procedures. These procedures as
written state that they'are for the installation of pipe and pipe attachments.
No mention is made of their use in installation of pipe supports. All prep
ancles and joint details are written for pipe, no notes or modifications are
indicated for their use in installinc pipe support steel. QC has been surrlied
with these procedures and ESD 223 o inspect pipe support welés. They have
been supplied no information as to the correct installation of pre-gualified
jeints per AISC or AWS. Furthermcre, per ESD 223, they have been instructed
to check some welé ioints and not others.

A joint formed by flare-pevel or flare-v welés on 2ll sides such as
28D 22

2 tubes crossing Goes not recuire checking anc per 223 when the size ¢ a

£lare-pevel or flare-v is shown, the rethod of weld reasurement per ESD 223 coes
not sooply the effective thrce: or any divension wihach can be useC to cetermine

t-2 elffective threcac.
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per a~tachment I of ESD 223, ro limitation are indicated for structural or
+ue steel céihedral angles. ANS gives the minumam éihedral angle 30* for
structural and 15° Zor tube steel. Also no throat increase is included to
campensate for required throat reductions based on dihedral ancle per AWS
2.3.1.3.

Per z=tachment J of ESD 223, of wnat use 1s the measur t of S ? Per ARS
unless S=R. R=Rafius of tube, E can not be determined throuch use of table
2.3.1.4. Also upon review of thnis attachment and table of maxZmam radii of
tube sueel in paper by Mark Michaels, it can be shown that table J was and
isbueduponthemximmradinsandm:tmmim:mresultmginamn—
conservative desicn.

ACTICN TAREN: and Engineer. The resolution of this issue was zmonitored
by Project QA. See chron No's 023208, 024230, 031964 and 033831 plus

attached Q4 -" Work plan and log" sheets in which no discrepancy was notec.
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Exhibit No. 9

Procedure 10.1
Attachment A
Page 1 of 1

PACIFIC GAS AND ZLZCTRIC COMPANY
ENGINEERING DEPARTMENT

DISCREPANCY REPORT

Control Nucber
€)é).06H)-&

PROJECT OR PLANT(S): Diatlo Camnyon Unit 16 2

ORGANIZATION AFFECTED: Pipe Support Design Engineering

INDIVIDUAL RESPONSIBLE FOR RESOLUTION: _G-V.Cramston Project EZngineer

SUBJECT (ITEM/ACTIVITY): Unbraced Lengch of Angles

RETTRENCES: AISC 7th edition Sgction 1.5.1.4.6b goo ateached underlined

cooy of AISC.

Many angle zecbers used to build pipe supports exceec the

—zxipuz length for which the zllowable bending stress may be taken as 6(ry)

= : bers should be mocified by boxing eor bracing at
SR0POSED ACTION:  ThRSe Beasers shou’ ; g acing

critical compression points to COTPLY with AISC or the allowable bending

stress reducec and Interaction Lquations reverified.

SCAEZDULZD COMPLETION:

Initiated by: 42{&/4(2; Date: /0/5"'/(; ﬁ",};‘;’;“i& gred

soproved by: ’ Jmﬁva Date:_/0/7!?3

ACTIONS TAKEN: A list of 18 supports identified bv C.Stokes as discresant

-

were evaluatec for bending stress gnd gll four o he a-cenrahle Basel uooo

-

§sPSH 3.10.1 Rev 0. This procedure makes use of mathezmatica. (see pave )

CLOSET : :
Approved by: 'ac‘~ Q\Mﬂ Date: 'F -7-83

Ccn.ur'/‘f D““Lféé{fj
“Cnief, Engineering Quality Cemtrol




commoentary on paragraph E 1.5.1.4.6 in A 1Sf manual. See attached

|
¢xpressio£; providing more exact estimates of buckling strength see
excerpts of A 1.5.C code and letter F. Schurer.



— —— . ——

: ' Sorucural Siic ~c Buncings » 8.3
- :

<Se’ in e gas mewl-arc process snall cor. 1.2.1.2.2  On the gross section of axially ioaded s== - 255':= memcers

- 2wl Eoatmroces ror Ges Meted-3rs Weaainz, wnen £ » exceecs C,:

«€ rrovisions of Seet. 1.17.3; EE0T or E70T 1218

Z-a7T Trocess shaii conform ts tae Speciiica- -

S BE s

1.5.1.2.3 Oz the gross section of axially loaded tracing asc secondary

ier Fluz-Cored-Are Welding, AWS A3.20.

of Secs. 1L.17.3.

T =Tl

= snal consutute suScent evidence of con-

members, when [ 7 exceeds 120%: - s -
F. = Do (by Formula (1.5-1) or 11.5-20 B
Z STRESSES" ]

5B . o
- . m
s 1.6. 1.9, 1.10, 1.11 and in Pa=: 2. all com-
De 30 proportioned that the stress, in ups . 1.5.1.3.4 Oop tbe groas area of plate girder stifeners:
*d the foilowing values, except as tney are F, = 0.60F,

1.5.1.3.5 Ox the web of rolled shapes at the toe of the Zllet cippiing,
see Sec:. 1.10.10::

L F, = 0.75F,
1t zin hoies: )
&l ;
F, = 0.60F, T_’( 1.5.1.4 Bending '
= " # 1.5.1.{.1 Tension and compression on exweme fibers of compac: bot-
*Zimum tensie strength of the stee.

roiec or bult-up members :xcept hybnd girders and members of A3l
sie2. svmmeImcal aboui, and lcaced in. the piane of their minor axs azd
_ - meeliny tne rfcurements of tnis section:

“t = 0.457F,

€S 1D eyeDals, pin-connected piates or ouut-

= see Tabie 1.5.2.1. F, = 0.66F,
In order 1o qualify under this section a mermber must meet the foilowisg

reguirersents:
S o= 0.40F, &. The flanges shall be continuously connected to the wes or webs.

i and fabncates Snuses mav be taken as b The wicin-thickness ratio of unstifened projecting eiemests of the
. . E » s — o - : 1 1
1 3R€ the thickoess o the web. See Sect. compression Zange, as defined in Sect. 1.9.1.1, snall not exceed
awees. Forgdiscussien of mizh shear stress 522 VF,
rections of members whose weos Le in a ¢. The wacdth-thickpess ratio of stifened eiements of the compression
Sec:. 1.5.1.2.. p fange. as defined in Sect. 1.9.2.1, shall not exceed 190 \ F,.
The depth-thickness ratio of the web or webs sthal rot exceed toe
vaiue /
‘lon of axially icacesd comoressicn members < /V‘ ’ /
enCerTess r2ll0 0f 2 UNTracEs segment as E dt = 412 (1 - 2.33 1) I/ F, i1.5-41
4 o/
; et excent that it neec not be jess than 257 \ 7.
Y s 3. - LB , . ‘
mew” kS = ane compression Zasge shall be suppored laterallv at intervais
- e - . " "."} ra 2’“‘
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where M. is che smailer and M, the iarger bencing moment at the |
encs of the unoraced length, taken about the strong axas of the
member, and where M, M., the ratio of end oments. is positive

3 SMMSudlorBMma-s-:.’-
sreoerzioned for ¥y, of the pegative WVren ire 2 \uO}ﬁIOC.
! WRICD are marizum at points of .
£7S. 1Ze TATUTUmM posilive momest F 170 x 10°C, b
segsuve momexnts. This reduction T T ‘1.5-60
.cacing on cantievers. Ifibe nega- .
2y iraed 10 the oeam or girder, the . I, wnen tbe compression fange is soiid and approximately rectangular in
cxing the coiumn for the combined CTOSS-5€CTI00 and its area is not less than that of the tension dange
23t ine stress, /,, cue to ary con-
ao: exceed 0.15F,. e 12 X 10°C, (1.5-7)
: girders and members of A514 steel KhiA,
1.5.1.4.1, excep: that §,,/2!, exceeds In the foreguing,
28y be designed on the baws of an ! = distance between cross-sections braced againsi twist or laceral |
cispiacement of the compression Sange |
014 (_5_) V'}?,.] (1.5-5 - = racius of g¥Totion of a section comprising the compression fange |
&2, J ) Fics one-thirJ of the compression wed area, taken about an ax:s |
. in the piar.e of the web
ion on extreme Sbers of doubiyv. A. = arez u{ the compression fange
meeting the recuirements of Sec:. C. = 175 =105 M M) < 0.3 3, 3M." but pot more than 2.2° |

Sest about their minor axes except
i square bars; and solid rectangular

|
2 ; wnen M, and M. have the same SigN 'reverse curvature nending 1
"SF, and negative wnen they are of opposite Signs, single curvature |
on on exwreme Sbers of box-type oencing. . When the bending moment at any ooint wItiuin an
ange or web wicth-thickpess ratio uroracec jength i larger than r.ha_z at poth gnas of:hx‘s length. th
= EALET bus dose tandens vo the vaive of C, shall be uxe; as unity. C, snnn 2.50 be wxen as
=oression flange is braced laterally u.m:_\: in computing the :mue of F,, anc _F.. 1> be used in Formuia
8 10 RERVOrRe SIStEnES SUL-tous 1.6-1a,. See Sect. 1.10 for further iimutation in piaite gurger
QOF, __ For nvond plate girders. F, for Formulas ' 5-6a; and '1.35.65 is the

vieic siress of the compression Sange. Formula 1.5-7) sball not appiv to

s of Sexural T embers not covered o nynric guraers.

1.4.4:
OF 1.5.1.4.6b Compression on extreme fibers of Sexural members in- _
. ciucec uncer Sect. 1.5.1.4.5, but not included in Sect. 1.5.1.4.6a: -
: " domima
me Sbers of Sexurai members in- T

’
s of svmmerry in. and ioaued in. S-nll' N-i F, = 0.60F,
on extrerce Slers of channes® pen:

- il nrovigen tna: sections ben: zbout their major axis are braced jatemaiiv in
COMDUNEN ¥ TOTMWAS  1.0-va) ur .

i ‘e FeION OF COMDression sirees 3t intervais not evceesing 76.06. \ F,
228 3 RiSntr valige can ke iustifen ! ¢ 28 " L& 33-' 14 L "
. ML not more 1=z ).60F . L ,2. e s 33 L3 - - L ‘.St"?
y i.5.0.0 Beariny cop coniact area
e 3.3.10.5.1 Milies surmarces InciuQing bDeamng siiffenss 252 sizs o
i Teufme .. ITL.2Z. Or Dured noies
- k= F, = 0.90F,*"*
—F 1.5-52
oG * C.can pe conservativelv taxen as unity. For s=ailer vaives see Appencix A,
Fig. Al. 2. 5.104
a8

“4 Whe= zarcin contac cave €. ferent vieid stresses 7, soall be the smaiier vaiue
I.i.4.0. 241 twn pamgrenas.
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1.5.1.4 Bending

1.5.1.4.1 Deiete subparagraph 3 n 118 enurery and subsuitute the

{folowng: o
“d  The gepth-thickness rauo of Lthe weD or »eDs
vaiue piven by Formulas (1.5-4a) or 1.5-40' asapricabie
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=meciatelv folowing the worcs
=i anC Lmumeciately Jolowing the worcs “‘except tnat &, " ceiete

—

Change formuia sumber *’1.5-5" 1o "11.5-5a)".

1.5.1.4.3 AGC s seconc paragraph as Joliows:
“Doudiv-evmmetrzal [- and H-shape members bent about their minor
2XS ‘eXCESL SVIomC prders and memoers of ASl4 steel meeting the reguire-
me=ts of Secw 1.5.1.4.1, supparagrapn a. except wnere &, 2!, exceecs

£2.2. ~/F, ut is jess thap 95.0 '/ F,, may be ces:gnecd o2 the basis of an

- p \ -
{f a. \
pawe A nnege 1 9 2 2
F, = F, | 0833 -« 0.00 — 5 1.5-5¢
’ . v S,
- Nw=r Y -

1.3.1.4.6a !mmediateiv foliowing ine werds “uncer Sect 1.5.1.4.5,
2CC: “acc meewung thereguirermertsof Sect. 1.8 1.2

1.5.1.4.6b
“az¢ meenng the requureests of Sect.

lmmmediateiy foLowing tne worcs 'und

acs:

-

SECTION111 COMPOSITEC
1.11.2 Dexgn Assumptions

1.11.2.2 At the bega==ing of
“For constructon without termpe
moduius of the trancormed cox:
(referred 10 the botiom Sange of wn.
sttnte the following:

“Far constucton mithout tex
stCess may be compulec o the
formed seczcn mocuius S, , excent
sball not exceed that of Formmula /2
appropriate value of Secw. 1.5.1.

SECTION 1.15 CONNECTIONS
1.15.5 Restrained Members

In the £-wt L:e of the seconc

SECTION1.23 FABRICATION
1.23.1 Straightening Matenal

Delete this subneac anc toe ent.
the worcs “RolLec matera”™

reacing as follows:

azgC sge

“y A9
doamidod

Camberning, Curving, an

The local appication of bea: or
Toduce OF COrTec: carsber, curvatur
of heated areas as measured DV apor

'3
for A514 steel por 1200°F for other ste

1.23.6 Welded Construction

In Table 1.23.6, for thickoess "7
the beading "“"Welcing Process”, chani



Structurc: Sieci jor Buikings + 3

F »li =18, & 300 1.8.2 Sideswav Prevented

= o & Be ey . .

rF e - 138/, £ 270 In frames wnere laterai stability is provided by adecuate attacament v
sweass 2te: S.ow 15 =167, €200 ciagonal bracing, snear waiis, an adjscen: siructure 2aiing aGequate Jaters
atta i - stabuity, or to foor siabs or roof cecks secured nerizontally by waiis o

F a2, =18/ € 400 brauing systems caraliei 10 the piane of the frame, and in trusses, tneedecuve

- - i , X, thi t i gy
i F. =200 - 1.6/, < 54.0 iength faciwor, X, for the compression members shall be taken 2s anity,

=v (ne same jorces. stal rot exceed the
sinis. iLw anear siress aowed i Sect

:.‘- O 1 - IOA.I‘TO\J
1200 -« [ALTY

=20 10 A =irec: j04c 220ued 1o all of the
wui222 LTelerzion way 1 the bolt.

be B
\

CONNECTIONS SUBJECT TO
LATION OF STRESS FATIGLE)

. unless analysis shows that a smaller value may be used

1.5.3 Sidesway Not Prevented

Ip frames =%:re lateral stability is dependent upos the bending stifness
of rigidly connected t “ams and columns, the efective length X/ of compres-
sion members. shall be determined by a ratioral method and shall not be
less than the actual unoraced length. :

1.8.4 Maximum Ratios

The sienderness ratio. Xl r, of compression members snail not exceec
200.

The sienderness ratic. K! r, of tensicn members, other than tods.
preferabiy soowd not exceed:

For main members . 230
U i he cmage that ma ’
‘tion. is definec 2s the C § y For bracing and other secondary members 300

amber of 8uctuztions of siress. Stress
if these Suctuations. In the case of a
¥ computec as the numencal sum of
ressive siresses or the sum of maxmum
:ioz at a Ziven point. resulting from

. conventionzl duildisss need 0 be de-
‘z2mges in such struciures occur only a
SnIV minor stress Suciuations. __The
amscuake loacs s ico infreguent 0
. However. crane run»ayvs and sup-

Nl

£

1 ecuizment are often suDiect to fatigue .

5. SuDrec: 1O iniizue iosiing as defined
S i BSLiSlY e $1teid 2ngR nitations

+

SECTION 1.9 WIDTH-THICKNESS RATIOS

1.9.1 Unstiffened Elements Under Compression

1.9.1.1 Unstifened 'projecting' compression eiements are those ~aw -
Ing one {ree ecge paralle! 1o the cdirection of comoression stress. The wictn
of unstiffenec piates snall be taken from the iree euge to tne £ret row of
iasteners or weids, the width of legs of angies, channel anc zee Zangzes. an.!
stems of tees shall be taken as the full nominal dimension: the wicir of
fianges of l-snape members and tees shall be tanen as one-naif 11e i
neminal width. The thickness of a sioping Sange snall be measuresd hail-
wayv between a {ree edge anc the corresponzing face of the web.

%~ 1.9.1.2 Unstfened elements subject to axiai comopression or Lo
nression due 10 hending shail he coneidmeed ~e fiiv ~rTareie when the a1,
1 LNICANESS 1S NOL greater than trne foiow ing

ol Wigllh

Singie-anele struts:

Goubie-angie siruts with separaiors 6.0 A F
B PN NGRS S AR SIruts comorising usubie aNgies it CONIACT ANI.¢56F Nuale
e s i R e g IFORY SIPIRIP. VORIRRA HIF ol Ut R ePesFion
comnrersinn fanges of Seawns. s Tvuerr o
. Mdte S2ers g30 \ &
B3 ASEADRLITUILNE Li e a5d jor
Stems ol tees o R84

sa2i0 of an axia.ly icaces compression
. Uiw @AZLY Stivis € LaneD &S 115

&
-
pemins rauive of §) ruuus.

e actus: width-to-thickness r3:i0 cxceess these vaises. the
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i3 a conveaient aporo
lateral dencisg resistance : I LOrsionAl resisiance
the diference Derweern Saxnge an 'eD VieiG strexgid of a by
gircer, it is desirable to base the lateral buci 1STAD
torsion of the fange. Hence, use of Formula '1.5-7) is not per=itted for such
mempers. [ts agreement with more c¢xact expressions for the bucklng
strength of intermittently braced flexural members® is closest {or bomoge-
neous sections having substantial resistance 1o St. Verant torsion, identiSabie
in the case of doubly-symmetrical sections by a relatively low d/A ., rato.
For som» tions baving a compression fSange area distinctly smaller
than the tension Sange area, Formmula (1.5-7" may be unconservative: hence,
its use is limited to seciions whose compression flange area is at least as
tne silowau. great as the tension fange. Ir plate girders, which usually have a much
: nigher d 'A, ratio than rolled W shapes, Formula (1.5-7) may err grossiy oz
the conservative side. For such members the larger stress permitiec by

e o 3 2 TNNG SV )

Formula (1.5-6a) and, at tirpec by Formmula 11.5-6b), afiords the berter es:i-

b
mate of buckling strepgih. While these latter formmulas unceresuirnate this
trength somewnat bDecause they ignore the St. Vepant torsional ngpsity o
he protie. this ngpdity for such sections is reiatively small and the mar
& ni '

erconservauismn, therefore, 1s Lkewise small
It sbouid be noted that Formuia 11.5-7,, like the more precise. commpiex

P
expressions it replacas, is wnitten for the case of eiastic buckling. A transi-
tion is Dot proviaec

nrevent pre- Shto sk . .
for this formoula in the ipelastic stress range because,
xnression oy
¢ P g when acrtual conditions of loac application and variation 1o bend
are consigered, unconservative error without it roust be
B min

giv-i TOme , QUUI-UPp J-shape memopers. such
g=qers. oliten Bave 3o increased compression ;"‘g! area :n orger 10 resist

vt

pencing due 1o lateral loading action in conjunction with the vertical loads.

uc: members usually can be proportioned for the full permissible bezcding
stress when that stress is procduced by the combined vertical anc honzontal
lcacing. Where the Jallure mode of a singlyv-svmmerrical 1-shane member

ppSee] e

nlension Latnige woulc

LLe case Ci

TLIVLINE 3 Aenved
1 D¢ coLainec
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