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/3 v14 yAdministrative Judges b #

g)gojh $Gary J. Edles, Chairman
-John H. Buck -

Christine N. Kohl f fg/ C
ffAtomic Safety & Licensing \
k#Appeal Board y

U.S. Nuclear Regulatory
- /

CV pCommission
washington, D.C. 20555

In the Matter of
METROPOLITAN EDISCN COMPANY

(Three Mile Island Nuclear Station, Unit No. 1)
,

Docket No. 50-289 (Restart)'

_

Dear Chairman Edles and Judges Buck and Kohl:

,

! Enclosed for the Appeal Board and parties are the follow-
! ing documents:

1. Letter, R. C. Arnold /GPU Nuclear to Willisc Lowe/
Pickard, Lowe & Garrick re " Investigation of

'
Potential Safety Issues - TMI-2," dated March 4,
1983, and Attachment.

8306300087 830628
PDR ADDCK 05000289
O PDR {m

- _ ___ _ ___________



] WJ U 'J B NACWnws?nr [r1

..

.

SHAW, PITTMAN, PoTTs & TROWBRIDGE
A PART9sEftsteep (JF DIDOFESSIO8eAA COmpOmATIONS

Administrative Judges
Gary J. Edles, Chairman
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2. Letter, William W. Lowe to R. C. Arnold respond-
ing to request for examination of safety issues
raised by Mr. King, dated April 25, 1983, and
Attachment.

3. Letter, R. C. Arnold to W. W. Lowe/R. W. Griebe
re " Report dated April 25, 1983 from Messrs.
Lowe and Griebe to Mr. Robert C. Arnold of GPUNC,"
dated June 8, 1983, and Attachments.

4. Letter, R. C. Arnold to Dr. B. J. Snyder, Program
Director, TMI Program Office, NRC re investigation
of allegations expressed by Mr. King (attaching
items #1-3, above), dated June 9, 1983. 1

These documents, which previously were provided to the
NRC Staff, are being distributed at the Staff's request and
because they relate to one of the Staff's identified "open
issues" and to TMIA's pending motion to reopen of May 23,
1983. j

i Respectfully submitted,

,

f S. hcds,f.
Ernest L. Blake, Jr.
Counsel for Licensee

ELB/tjc
Enclosures

|

cc: Attached Service List

|
i

I
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- - _ _ _ _ _ _



E

1
-

i*

!
UNITED STATES OF AMERICA

NUCLEAR REGULATORY CCMISSION

Before the Atomic Safety and Licensing Appeal Board

f
In the Matter of )

)
METROPOLITAN EDISON COMPANY ) Docket No. 50-289 SP

)
(Restart)(Three Mile Island Nuclear )

Station, Unit No. 1) )

!

|

SERVICE LIST

Administrative Judge Administrative Judge
Gary J. Edles, Chairman Ivan W. Smith, Chairman
Atomic Safety & Licensing Atomic Safety & Licensing Board

Appeal Board U.S. Nuclear Regulatcry
U.S. Nuclear Regulatory Commission

Commission Washington, D.C. 20555
Washington, D.C. 20555

Administrative Judge
Administrative Judge Walter H. Jordan
John H. Buck Atomic Safety & Licensing Board
Atomic Safety & Licensing 881 West Outer Drive

Appeal Board Oak Ridge, TN 37830
U.S. Nuclear Regulatory

Commission Administrative Judge
Washington, D.C. 20555 Linda W. Little

Atomic Safety & Licensing Board
Administrative Judge 5000 Hermitage Drive |

'Christine N. Kohl Raleigh, NC 27612
Atomic Safety & Licensing

'

i

Appeal Board Atomic Safety & Licensing
U.S. Nuclear Regulatory Board Panel

Commission U.S. Nuclear Regulatory
Washington, D.C. 20555 Commission |

Washington, D.C. 20555 |

Jack R. Goldberg, Esquire (4)
Office of the Executive Atomic Safety & Licensing ,

Legal Director Appeal Board Panel )
U.S, Nuclear Regulatory U.S. Nuclear Regulatory |

Commission Commission j
Washington, D.C. 20555 Washington, D.C. 20555 1

|

Docketing & Service Section (3) Douglas R. Blazey, Esquire
Office of the Secretary Chief Counsel
U.S. Nuclear Regulatory Department of Environmental

Commission Resources
Washington, D.C. 20555 514 Executive House

P. O. Box 2357
Harrisburg, PA 17120

- _ _ _ _ _ _ _
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John A. Levin, Esquire Ms. Gail Phelps -

Assistant Counsel ANGRY /TMI PIRC
Pennsylvania Public Utility 1037 Maclay Street

Commission Harrisburg, PA 17103
Post Office Box 3265
Harrisburg, PA 17120 Jordan D. Cunningham, Esquire

Fox, Farr & Cunningham
Mr. Henry D. Hukill 2320 North Second Street
Vice President Harrisburg, PA 17110
GPU Nuclear Corporation
Post Office Box 480 Ellyn R. Weiss, Esquire (1) i

Middletown, PA 17057 William S. Jordan, III, Esquire (1) '

Harmon & Weiss
Michael F. McBride, Esquire 1725 Eye Street, N.W., Suite 506
LeBouef, Lamb, Leiby & MacRae Washington, D.C. 20006

* 1333 New Hampshire Avenue, N.W.
Suite 1100 Mr. Steven C. Sholly
Washington, D.C. 20036 Union of Concerned Scientists

1346 Connecticut Avenue, N.W.
Ms. Louise Bradford Dupont Circle Bldg., Suite 1101
TMI ALERT Washington,'D.C. 20036
1011 Green Street
Harrisburg, PA 17102 Chauncey Kepford

Judith H. Johnsrud
Mr. Norman Aamodt Environmental Coalition on
R. D. 5 Nuclear Power
Coatesville, PA 19320 433 Orlando Avenue

State College, PA 16801
John Clewett, Esquire
The Christic Institute David E. Cole, Esquire
1324 North Capitol Street Smith & Smith, P.C.
Washington, D.C. 20002 2931 Front Street

Harrisburg, PA 17110
Michael W. Maupin, Esquire

.
Hunton & Williams Administrative Judge

! 707 East Main Street Gary L. Milhollin
Post Office Box 1535 Atomic Safety & Licensing Board
Richmond, VA 23212 4412 Greenwich Parkway, N.W.

Washington, D.C. 20007
,
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- GPU Nuclear Corporation
'

oure 1 So r
Middictown. Pennsylvania 17057 ,

717 944 7621
TELEX 84 2386

-

Writer's Direct Dial Number ;
g

lI ;
'

717-948-8189 --

-

. ..

March 4, 1983

Mr. William Lowe
Pickard, Lowe & Garrick
1200 18th Street, N.W.
Washington, D.C. 20036

Dear Mr. Lowe:

Subject: Investigation of Potential
Safety Issues - THI-2

Confirming our telephone conversation today, I have asked you arid Dr. Griebe
to perfonn an independent investigation and evaluation of potential safety

~

| concerns raised by members of the THI-2 staff. I believe that those con ~
cerns have been articulated by Mr. Larry King as set forth in the attached'

memorandum. I requested that you proceed expeditiously with whatever effort
is necessary by way of interviews and review of documentation to thoroughly

i investigate and evaluate these issues.

The attached memorandum also identifies concerns expressed by Mr. King re-
garding the effectiveness of the management of the THI-2 program. While

,

your assignment does not encompass those issues, you should have no reluc-
tance to pursue any issues you believe may be relevant to safety of THI-2

. activities..

I understand you will be able to start this activity next week, and I re-
' quest you give me by March 16, 1983, your sense of how long it will take to.

complete the investigation and evaluation. It is my expectation that you. ' .

', would provide me with a written report on this investigation and evaluation
within the time frame you identify. .

You should also be aware that the Company has concerns about outside busi-
ness activities on the part of Mr. King, which are being pursued separately.
Should the Company's pursuit of those issues appear to be having any adverse . -
| affect on your investigation, you should notify me immediately. g

.

.

~.
.

GPU Nuclear Corporation is a subsidiary of the General Public Utilities Corporation
.

.

. _ _ _ _ _ . _ _ _ . _ _ _ _
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Mr. William Lowc
Page 2

'March 4,1983

i. :)
- w

Mr. John Barton will be your contact person for arranging for working space. *
administrative support, and coordination of interviews. His role in doing ;

that is limited to necessary facilitation of your effort and you should not
discuss with him any of the results of your effort.

While you are free to utilize the information developed in this pffort in
fulfilling your responsib'ilities as a member of a General Office Review Board,
you are reporting directly to me for this assignment and not to ilr. Finfrock,
Chairman of the GORB's.

Very truly yours/,

'A -
R. C. nold
President

sim -

,

cc: I. R. Finfrock (w/a'ttach) *
.

B. K. Kanga (w/o attach) -

P. R. Clark (w/o attach) *

H.. M. Dieckamp (w/o attach)
L. H. Lilien (w/o attach)

.
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!Date lia'rch 4, 198 y
~

"

w;3
Concerns of Mr. L. P. King QSubject Regarding TMI-2 Activities y

_

To L. P. King' Location*

.

The purpose of this memorandum is to set forth concisely and fuliy the con-
cerns that you have with regard to THI-2 activities.

This includes those items identified in the discussion held at your request
with Mr. Clark on February 25, 1983. I have reviewed with Mr. Clark his
notes from that discussion, and he has reviewed the draft of this memoran-
dum to help ensure that your concerns are understood and properly recorded
here.

While we are particularly interested in any concerns you have regarding
safety, we are al:;o interested in those concerns you have regarding effec-*

tive and efficient conduct of all activ'ities at THI-2.
-

.

I recognize that our discussion of these issues is potentially affected by
our serious concerns which we have identified to you about your involvement
in, or knowledge of, the hiring of GPU System employees by Quiltech, a com-
pany of which we understand you are president. However, those issues will
be addressed separately.

In the area of safety concerns, it is nly understanding that you have the
following general concerns:

1. The empha' sis on meeting schedules tends to prevent and dis- ,

courage adequate consideration of pctential safety issues.
-- -

. . " "

2. The willingness of some members of THI-2 management (in- -

~

cluding Messrs.' Kanga,' Barton, and Thiesin~g) to fully con .
,

'

sider potential safety issues is inadequate and tends to dis-
courage. issues from.being raised. -

'

3. Based upon your experience, you concluded that Thiesing can-
not be trbsted to tell the truth and thus one cannot rely

*

upon his technical work, judgments, and statement;s relative -

*

to safety issues.
:d

.

-

- . _.

'

.

A0000648
-

.

,.

__ ______ _
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Page 2 !-
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March 4,1983
|

,

4. TheheisinsufficientinvolvementbyMessrs.Arnoldand/or d
Clark for them to be aware of the fact that safety issues

,are not being considered adequately in TMI-2 activities. -

5. Site Operations Department does not always have sufficient
time, and in some instances sufficient technical information,
to assure they can adequately fulfill their role relative to
safety implications of cleanup activities. For example, the
Safety Evaluation hport (SER) may not be available on a timely
basis for careful checking by Site Operations of the related
procedures against the final SER.

6. The practice of providing " draft" procedures to the NRC is
being used to pressure Site Operations to sign off on pro-
cedures without adequate consideration of potential safety
issues.

7. Bechtel's initial technical work products are sometimes in-
adequate.

,

8. Preparation of engineering changes and procedures which con-
. trol THI-2 activities is sometimes not in accordance with
appropriate requirements; e.g., sometimes systems, equipment,
engineering changes, or procedures are inappropriately classi-
fied as not "important to safety" and thus related activities
are not subjected to the appropriate safety and QA/QC reviews
(this problem is partly the result of the need to update the
Quality Classification List which helps to control and deter-
mine those decisions).

9. Minutes of some meetings do not document potential safety issues
that are raised during the meetings.

10. There is insufficiertt involvement by QA/QC, Site Operations, and
the Safety Review Grottp in work done by Mr Thiesing's department .

.
, '

and thus inadequate assurance of safety;, e.g., the polar crane-

repairs and modifications will not get ' reviewed by Site Opera-
tions and QA until after the crane has been used to make sig-

.

-nificant lifts above the reactor. -

While it is uty understanding that you do not know of ary activity that has
been carried out that was unsafe, there are specific examples (in addition
to those cited above) as to how those previously described circums-tances .

have created the potential for work to be done without adequate require , q-
- ments for srfety. You have documer.ted a number of these over the last

several months by means of memoranda and copies of these memoranda are
contained in Site Operations files. Some of the specific ones that you
can recall are:

-

.

O

- - - _ - _ _ _ _ _ _ _
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1. NRC? contacted you about improper safety classification of 3
some equipment or procedures and you told them this was a -

frequent problem. NRC (Barrett) said HRC would follow up ,

and you believe the classification was changed. Ron Warren
has documented concerns about the issue in several memoranda.

2. Minutes of Head Lift Status Meetings do not reflect issues
raised during the meetings.

3. You and Mr. Gischel (who is very knowledgeable about cranes)
were specifically instructed not to get involved in the prepara-
tion for restoration and testing of the polar crane because it
was not the responsibility of Site Operations.

4. Mr. Barton was critical of your memorandum which documented that
you and Mr. Gischel had been told not to get involved in the
preparations for the polar crane restoration and testing.

5. The Bechtel-prepared draft SER for the polar crane restoration
and testing was considered by the NRC to be of very poor quality,
and they requested a thorough review of the SER by GPUN.

-

.

6. You concluded the subsequent revised SER for the polar crane was
also technically inadequate.'

7. Messrs. Kanga and Barton were unwilling to address adequately
your concerns about the polar crane. However, you agree that if
th'e load drop accident calculations are valid and a careful re-
view by QA/QC is accomplished properly (and any items identified
are resolved) then the polar crane restoration and testing pro-
gram will be technically adequate. Nevertheless, you advocate
a review of whether ALARA and schedule considerations in fact

. outweigh the benefits of a more extensive testing and inspection
sequence for requalification of the polar crane.

'
' -

.
.

b. " Site-Operations (spec'ifically Mr. Gischel and yoJ) had inadequate
"

'

.oppor.tunity.to review the basis for the polar crane restoration'

.

. and test program before being ~ asked to " sign off" on the polar'
-

,
crane SER, -

,

9. You and QA (Ballard) had to force the issue to get Freemerman to
agree that administrative procedures AP 1043 and AP 1047 applied

-

.

to.,pqlar crane testing.-

d10. You are not sure that all. repairs to the polar crane involved re-~

placement "in kind." If that is not the case, the work should

.have heen controlled as a modification to the cranc.

-

.

.

- - _ . _ _ _



M
. x

*
..

'
- L. P. King -

'

Page 4 -

| March 4, 1983

4

d ie

i 11. You are not sure that the load drop analysis described in the -9 :

! p61ar crane SER was in fact actually done although Bechtel 7
'

i claims it was done.

12. You are not sure that the GORB minutes, Recomendations, and
Action Items reflect the issues discussed by them during their
review of the polar crane program.

13. The draft SER for the measurement of radiological conditions
under the reacter head was not. finalized in time to support
the schedule so a decision was made to proceed based upon the
SEP. for the " Quick Look." You question whether the procedures
prepared based on the draft SER was consistent with the " Quick
Look" SER. Only the Safety ; Review Group (Kunder) reviewed the
draft procedures against the' " Quick Look" SER--the Site Opera-
tion: staff did not. The SRG approved the procedures " subject
to coment" which is not the normal practice. The draft pro-
cedures were furnished to the NRC and they comented negatively
on the preparation process for the procedures.

.

With regard to the effectiveness of the management of the TMI-2 program, you
hava the following general concerns: .

.

Bechtel per'.onnel are inefficient and in many instances incompe-1. s
tent.

2. Activities such as engineering, procurement, and procedure prep-
aration are not being scheduled on an integrated basis along with
the field work. This is causing inefficiencies as well as having
the implications to safety discussed above.

3. Yo'u have tiied to have your concerns addressed by Messrs. Barton
and Kanga without success. In addition, they are either failing

,to identi.fy your concerns:to me or.I am failing to address them
and " hiding.behind" Mr.1(anga, . -

- -
.

.

Some specific examples'you consider to be . illustrative of the deficiencies cf
the . management are:

,

- -

,

1. Bechtel failed to complete on tice the ECH for installation of
equipment for measuring water level during the draining of the
Steam Generators. Therefore, you had to provide an alternative

, -

nearis and get NRC* approval..for che associated procedures.
. -4

--
.. .

2. GPUN established a schedule of mid-1983 for obtaining gas and
liquid semples for.the purification system demineralizer and
then advanced the schedule to.an e'arlier date because of pres-
sure from the NRC. This ' caused you to have to pursue the effert
on a " crash". basis instead of at a more deliberate pace.

'

.
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3. You believe Site Operations has accomplished decontamination
#in the Auxiliary Building at a much lower cost then would have

bean the result if Bechtel had managed that work as originally '.

pianned.

4. You tried to get these concerns addressed by Barton and his
management at the time of your annual performance review and
were unsuccessful.

On a related subject, you believe that Bachtel (perhaps with directions from
GPUN) contacted Quiltech, the company of which you are president, for the pur-
pose of either:

1. Offering wart to your firm in return for your being quiet
about your concerns; or

!

2. Trying to compromise you with GPUN (perhaps relative to the
GPU Conflict of Interest Policy).

I also understand that you believe jou were suspended on February 24,1983(while.
the Company investigated your involvement with Quiltech and its' employment of
GPUN personnel) in retaliation for your havir.g stated your concerns about THI-2* "

activitiesi , ,

To the best of nty knowledge this memorandum describes.all of your significant
general concerns as to safety and effectiveness of fMI-2 activities. Please
let me know if there are any other concerns which you believe need to be ad-
dressed and resolved.

.

[
.

.
. ,

* ~

.R. C. nold - -
.

-
. .

-
.

.-. .
.

, ,

. . .

, ,

'

slm ,,

.

cc: ' P. R. Clark
H. M. 6ieckamp

-

-
~ *B. K. Xanga .- . ,

-4.
-

-
.

8

$#

.
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April 25, 1983n.e ,, s .. . s.c a. it... w..... o .e

. co. o s.e-a-.a. pa..u . et , camos.. o -t.s ~o

Mr. Robert C. Arnold
President
CPU Nuclear Corporation
Post Office Box 480
Route 441 South
Middletown, Pennsylvania 17057 .

Dear Mr. Arnold:

The letter.to you of instant date enclosed -
hereunder responding to your request for an exami-
pation of safety issues raised by Lawrence F. King
has been signed by me. It hres been read in its .

entirety to Dr. Roger W. Griebe and sent to him
for his signature, which we expect to receive with-
in a few days, at which time we 'will forward it

,

'to you.' .

- .

Very truly yours, '
, , , . j .*- .. p -. -

f,.y....

*
. f 1 -A / ; ) d f a t*

.

. '. ' *

. .
- ' .. ,.

. ,,. .

' William W. Lowe-

- .

e '
*

WWL:ils

Enclosure'

~
. . ..

S, q.
.

. . _ , _.. ,
, .

e
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.
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.
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Mr. William W. Lowe
Pickard, Lowe & Garrick, Inc.

,

120018th Street, N.W., Suite 612 4- '

e

Washington, D. C. 20036 -4 *-

i- Dr. Roger W. Griebe .

2151 Craig Avenue
Idaho Falls, Idaho 83401

April 25,1983

Mr. Robert C. Arnold -
President
GPU Nuclear Corporation
Post Office Box 480
Route 441 South

,
Middletown, Pennsylvania 17057

,

Dear Mr. Arnold:

This responds to the request (1,2) that we examine safety issues
raised by TMI-2 sj:aff ,particularly, as articulated by ,
Lawrence F..Kingb8 4sb.

To start with, as far as we can determine, there are no allegations
that actual physical operations have been unsafe. Nor have we found
evidence that they have been. Rather, the issues are whether technical
analyses, procedures and practices are adequate to keep them safe,
particularly in re'spect to use of the polar crane. *

The issues we' deal with are: I. Safe Use of the' Polar Crane,
II. Safety Classification of Equipment, III. - Procedures, IV. Minutes
of Meetings, Y. Schedule Pressures, VI. , Clarity of Responsibility.
YII. 'Managemen't Matters Affe.c, ting , Safety, and VIII. NRC Actions. " -

,

We find as follows: ,- - .-.- -

.. ....

I. SAFE USE OF THE POLAR CRANE
. . .

The safe use of the pohar crane to remove the shield blocks and to
lift the reactor vessel head is still under review by the GPUNC safety
review process and the NRC. We do not prejudge the outcone. The use of -,

the polar drane can be ehde saf'e by subjecting' proposed activities to such.- - -

review provjded matter.s listed in Appe'ndix A-hereto are considered. . -i
-

.

.

D

.



' cedro cEr. ., . m ra

~

.

' t.

, .:,

Mr. Robert C. Arnold 2 April 25, 1983

Preventing a load drop should be the overriding safety objective.
Protecting the public health and safety from direct effects of a drop is

.

encompassed by it and is easier to demonstrate. .

chances oJ delaying recovery operations to the detriment of public healthAnd achieving it reduces j'
i

and safety. ,e

,

Mr. King (3,4) and others(5,6,7) were critical of
quality of the polar crane Safety Evaluation ReportL9J.he technicalOur review
indicates Revision 0 of this document is not, by itself, complete enoug'
to serve the safety review and approval process well and, apparently,
supporting documents and infor1 nation were not made available for such
review in a timely manner. Appendix A lists some documents, calculations
and other information which should be considered in the safety reviewprocess.

II. SAFETY CLASSIFICATION OF EQUIPMENT

The level of safety review, surveillance, maintenance, quality
assurance and quality control applied to arty activity or equipment is
determined by whether the equipment involved is classified as IMPORTANT TO
SXFETY (ITS) or NOT'IMPORTANT TO SAFETY JNThe system for making
others(pgepninations has been questionedL3<STS).these d

In our view and that of81 J, it should be iniproved.
.

8

It is more difficult to do work involving ITS than NITS equipment.*

This fosters a tendency by those responsibl'e for doing work to justify .

NITS classifications.
review or approval tend the other way.On the other hand, tiiose responsible for safety

The issue is whether such
tendencies are properly balanced in the interests of safety. When the ITS
list and related tools are not specific enough for the intended use and/or
do not reflect current plant status, as.has been the case, the area for
dispute is widened and it is mo're difficult to strike a proper balancewithout seekinorganization. g settlement of disputes at too high a level in the. ,~ '

,

.
.

.

The complaint about misclassification can be resolved and the system
,leade idequate.by completing 'the'curr'ent effort to make 'the ITS. list more

specific and current to .the extent needed for . control of plant status.
'

.

addition, the safety classification of all equipment. fri each recovery,'In *

-.

operation (i.e., for each Unit Work Instruction) should be. -specified de
-

.1ovo in work plans subject to safety review. Such' determinations should
'

he made using a simplified and clarffled definition of ITS which
recognizes -the importance of cleaning up TMI-2 expeditiously as part of

, .

the objective of protecting the heal,th and safety of, the public.~
-

, * '

- ,

-L . .
. .. : . . . . . . . . . - - , , . .. . . .

,- -. .. . .. ' -- ''

* III... PROCEDURES; p e:,.; . .: . ' . -
.

~4
.

.. .
~ , .

The level of management and safety review applied to, arty
activityag{,3.1;L.1-2 s
Procedur L1 tablished by the GPUNC Administrative

6), in part, for reasons cited below.The procedures have not always b'een
.

followed

'
'

, .
sh

9

. i,

__ -___
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Mr. Robert C. Arnold 3 April 25,1983

It is more difficult to do work if GPUNC procedures are applied to .

recoverypperations than if procedures typical of those used for . ,

engineering and constructing a new plant are applied. The iMI-2 team $
members whose careers have been in engineering and construction have -

exhibited impatience with GPUNC procedures which derive from the complex -, I

and interwoven procedural environment of an operating plant. These team
members lead recovery activities and tend to seek ways to do work which dc
not involve the more cumbersome procedures On the other hand, those
responsible for complying with provisions of the TMI-2 Licen::e, and whose
background is in plant operations, tend to ' disagree with this approach.
The fact is,-however, that compliance with GPUNC gres is required at
the; site and, in some cases, has not been honored

The GPUNC procedures and the related management and safety reviews
.are adequate for safe conduct of work at TMI-2 in the literal sense.
However, to the extent that they, or the requirements,,

8,1ho$,,2Ne unnecessarily complex, burdensome andimthat th
, they detract from safety because they delay,/ lengthy ,

cleaning up the plant. Alth9 work is underway to' resolve this issue,
'it has ngt yet h: . ;escl.vadtg. _ The procedures. and compliance with

G

them should be improved.-
~ r

IV. MINUTES OF MEETINGS
!

them from minutes of meetingstg '{.Our investigation was notsignificant safety . issues by excluding
We did not find concealmeg q.

.,

-

L exhaustive enough to confim that it never happened. We note, however,
that there can be dispt:tes about what is significant or pertinent enough

.to be included, We also note that should a participant in a meeting
believe such concealment has occurred, he is, in our view, obligated to
report it in writing.

. .

.'More specifically, Mr. King is said not to have been sure that General.

GORBtJ) Review B'oard (GORB) Minutes reflect polar crane issues discussed byOffi t'9
The GORB did issue' a fonnal written reconnendation to the.

President of GPUNC on- matter isrcediately .after considering it at 'its . ,''

meeting of February 10 ', "If. past practice is followed. .the' ,

.

recommendationi will .be incorpora'ted ih GORB, meeting minutes.
'

.
- -

... . . . . - . _ .
'

Y'. SCHEDULE PRESSURES .- . . ,
~

-*
-

. .

We did not find' instances where schedule pressures resulted in
demonstrably unsafe operations in the matters we have investigated.

,
*' However/ the time-consuming cycle of. reviews. and approvals for documents

,.

like'Enginiering Change Memorandums.and Safety Evaluation Reports and 4
'

0p~erating Procedures have been aggrayated by late receipt' of prerequisite X-
-

and supporting doculients and information. This may well result in
inadequate time for review, especially for those who have to act at the -

end of the chain of review and appro' val. It has resulted in pressure,
~

,

'

'. -
. .,

L
- -

-
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Mr. Robert C. Arnold 4 April 25, 1983

especially at the end of this criain, to resolve issues in a time period
which is too short for adequate review.. 4

-4-

We concur with the view that improved integrated schedules are. *

needed. Such schedules should include due dates for all reviews, '''

,

concurrences and approvals required for any work unit at the time the work
unit is planned. The schedule for these actions and the:information to
support them should be kept current and should be policed for compliance.

YI. CLARITY OFiRESPONSIBILITIES,

Mr. King saysI4) he was infonned that his signing off on the pog
'-

crane did not signify his approval of the safety evaluation reporg}This is consistent with previous correspondegon that subject.
It does not appear to be consistent'with applicable procedurestgI which

.

say that the signature of a department head in a'n approval space on a
document indicates the " Approver" bears the ultimate responsibility for
all aspects of the document.

_
;

,

~ \

Mr. Kanga, noting .that Mr. King and Mr. Gischel had a differgn
perception of safety requirements for the polar crane' load testt23{,'s -

,

said he would, nonetheless, proceed utilizing the safetbevaluation irk
,

question. This exercise of management prerogative,apparently waived .'
either the requirement for, or the- definition of, " approval". This|fs a '

%

typical managemen.t prerogative exercised to resolve disputes. In t)e cau -- .

of TMI-2, however, it would seem prudent to clarify ahead of time tieh
inprocedures governing the settlement of disputes as is further discu:: sed,\ \

i

Section VII. s ' .%
-

8 -
.. .

'iYII. MANAGEMENT MATTERS,AFFECTING SAFETY - -

All of'the items discussed above are manageinent matters affecting
'

'
'

safety. But there are several others. Thewillingnessgj i
. management to fully consider safety issue.s is questionedl .)sen or. A question

_s.

. ,

i has' also been raised as to whether Messrs. Arnold and' Clark have been
|
;

,

? considered adequately",ghe aware.that.,".sefety issues are not being
sufficiently involved . . .' . ,' .,,i

'

..

,' '.' '
.-. ., ,

-

. ..
- .. .

s . .
. -

...

' ' We found no instance 'of unwillfr.gaes's"in' t'hd OfffcPof'the ' President' '

of GPUNC (Messrs.: Arnold and, Clark).or in the Office.of the Director ofx '
.THI-2 (Mr. Kanga). Nor was there such evidence, per se, at the department

'

the resolution of safety issues (girong disagreements at that level about
level, although there were some

'W
a' bout.the p61ar c.rane(T,4,5,6,7,8) a. 'When a serious dispute did aHse--dd.resgly a' ower level

' failed, senior managem, ent.became in'volvedWfgign At',26.ZM.5 67 - - .- .. ,
,

..
-x , :-. .., . . .. ...

Wehavefoundthatseniorma[taglEn'thasbeenma'eawareof
~

d-
.

significant safety issues in dispute an thi department head level. We.

| would not expect them to be aware of issuis' resolved.or stil.1 being
1 -

-

;-
-

- s,
- x

|
*

s.
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Mr. Robert C. Arnold 5 April 25,1983

1'

( considered in the safety review process except to the extent needed to h
;

~ assure themselves that the process is working properly. However, senior 4 'l
! management should be informed promptly whenever an unresolvable dispute a :|

[
develops at the Division / Department head level or higher. )

#

>.
- <

VIII. NRC INVOLVEMENT !

t

Review of documentation shows conclusively that the NRC has. acted
;

a properly and independently as regards safety issues. The NRC has issued
citations, questioned procedures and safety evaluations and conducted'

'. extensive inspections. On occasion claims of " Informal" NRC approval have
been used by some TMI-2 personnel to argue for approval by those'

;: responsible for concurrence and approval in the GPUNC safety review'

c

process. This practive should be stopped. But professional communication
on technical issues should be encouraged between the NRC and the THI-2
staff.

Very truly your , |' -

$ ///h 2&c
.

:

! . William W. Lowe
.

-
..,.

Roger W'. Griebe.

WWL/RWG:fis
;
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APPENDIX A
. - POLAR CRANE SAFETY CONSIDERATIONS !

(1) Written documentation should be provided to demonstrate that if
the first 40-ton enissile shield block is dropped free from its test d'

holdir;g position, approximately six inches above its foundation, neither j
it nor its foundation will fail and fall. .,

(2) Before lifting the second 40-ton shield, the first one should he
used to conduct a braking test by rapid release of the control button at
the pendant control station. The load for the test shuuld be positioned
to minimize damage should the brakes fail.

(3) A report should be submitted for safety review which shows the
calculated vs. allowable loads on the lifting rig for the 40-ton shield
blocks assuming all of the load will be taken by any two diagonally
opposite lifting lugs and associated rigging.

(4) Non-destructive examination of each "new" structural element of
test rigs should be conducted before they are used to demonstrate by other
than visual means that they are not cracked or defective, and to verify*

their dicansions. By non-destructive methods we mean magnetic particle,
dye penetrant, ultrasonic tests, or load tests at or above the calculated .
maximum loads to be incurred during planned lifts. The "old" equipment
(that which has already been used to lift the head) should be thoroughly.

:7 examined visually for cracks and measured for dimensional conformance with
design specifications.

. .

(5) A test load of 210 tons or more(27) along with other measures
to be taken are adequate to qualify the crane for the(hgd lift eventhough lower than recomended by applicable standards 2as provided that

-

the head lift load is as described, that friction and interference forces
-

do not add substantially (i.e., greater than 10%) to the load during head
lift and provided other steps outlined herein and other matters currently

~

-' questioned are considered. .

,

(6) The 210-ton (nominal) test load sequence should include a braking -
'

test analagous to .that in item 2 above..
,

,

.. -
--

,. ~ ,. '

~
. ~(7) The p1'anned pathway for moving .th'e shietti blocks from Oie load. ',: ' *

-
.

test area to-the storage position on the "D" ring involves moving them - -

,

close to the reactor pressure vessel. Consideration should be given t'o .

n
--

load pathways which move thdm along a paths further fro' the reactorm -
.

vessel. - .

(8) A hitten report should be provided for safety review whfch
.

-

s pports with quantitative estimates the judgment that ALARA f '- -
.

~
..

.- .-iconsiderapi s mitigate against conducting a load test to redomended.
standards 12 to qualify the crane, for the first missile shield lift. .-

- -

,

The report should compare man rem exposure estimates with and 'without the '

inclusion of this test in the total Polar Crane load test ' sequence. *
.

s

.

* .
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.
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. . .

l''

(9) A review of electrical circuitry should be made and documented to
'

show whether or not there cre failure modes (e.g., by a single phase fault
path other than that already identified) which could keep the mechanical
brake magnets energized at the same time the drive motor torque is
diminished. If there are, the probability of their occurrence should be og
estimated. J

,

. ,

n

.

. ..

.

.

-
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Midd'etown. Pennsyivania 17057 0191
717 944-7621
TELEX S4-2386
Writer's 08.ect Dian Number

.

June 8, 1983

Mr. William W. Lowe
Pickard, Lowe & Garrick, Inc.
120018th Street, N.W.
Suite 612
Washington, D.C. 20036

Dr. Roger W. Griebe
Aisli,g, Inc.
2151 Craig Avenue
Idaho Falls, Idaho 83401

Dear flessrs. Lowe and Griebe:

Re: Report dated April 25, 1983, from Messrs. Lowe
and Griebe to Mr. Robert C. Arnold of GPUNC

This letter is in response to the su tdect report. The response will deal with
each of the eight (8) issues in the report:

I. SAFE USE OF THE POLAR CRANE

The response to the items listed in Appendix A, " Polar Cra.ne Safety Con-
sideration" is being sent to you separately. Also, calculations requested
by you and referred to in responses to Appendix A will be forwarded to you
with the responses to Appendix A.

SAFETY CLASSIFICA' ION OF' EQUIPMENT.II . T

' The role of the .pfant systems and equipment original-ly classified as
"IMPORTANT TO SAFETY" _(ITS) has changed significantly since the accident.
Various sys'tems~which were required for safety of operations prior to the
accident are no longer required for maintaining the plant'in a safe condi-
tion. Appropriate engineers must look at. systems and components in light
of today's requirements to determine whether that system or component is
ITS or not. We are putting higher priority on completing the current ef-
fort to rec,la,ssify, where ' appropriate, systems and equipment. We will
also take steps' to maintain the classifications current. In the course
of this effort we are trying. to simplify the definition of ITS activities
and equipment. We believe this will result in the recommended improvement
in the process for' making determinations of whether an activity is ITS or
NITS.

.

GPU Nuclear Corporation is a subsidiar, of the General Public Utilities Corporation -

._. __-_ _
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i

We also bclieve that conditions at TMI-2 and the nature of the work ef-
fort are such that " cookbook" type definitions are not sufficient. Con-
sequently, we envision a major effort in educating the organization by
examples to ensure that judgments made regarding ITS or NIIS classifica-
tions are appropriate, It is our intent, and we will continue its imple-
mentation, to include in work procedures as specifically as practical,
the activities contained within the work procedures which are important
to safety. This, in combination with an updated listing of equipment
which is ITS, should provide a sufficient basis for assuring proper con-
trol of the work.

It is our understanding that your investigation did not identify any
instances of significance where equipment or activities were improperly
classified or where equipment or activities were deliberately mis-
classified to circumvent otherwise required administrative controls.

III. PROCEDURES

In your review of tite use of GPUNC administrative procedures,.the follow- .

ing statements are made in the report:

"The procedures have not always been followed (16), in
part, for reasons cited below." .

"The fact is, however, that compliance with'GPUNC pro-
cedures is required at the site 'and, in some cases.,
has not been honored (16, 17)."

It is our understanding that those two quotations refer to judgments made
by you based upon your investigation and evaluation of the facts conc.ern-
ing procedural compliance. It is also our- understanding. that you did not. .

jdentify instances of deliberate violation of procedural requirements but-

that the instances identified by your investigation were .the result of
lack of understanding by members of the organization as the appl.icability

* of procedures to activities being conducted pr unfamiliarity with applic -

able procedures. That assessment of the situation is consistent with the
assessment provided to me by Blaine Ballard, Manager-Quality Assurance,
TMI.

The Quality Assurance Department has provided Mr. Kanga with information~
~

.

and analysis of Quality Deficiency Reports issued at TMI-2 during 1982.
I am attaching memorandum #6610-83-069 dated May 3,1983, "QDRs Applic-'

able to TMI Unit 2." You will note that the number of QDRs issued in
1981 was 96; the number of QDRs issued in 1982 was. 45;'and the number of
QDRs issued in the first quarter of 1983 was 7. This indicates an im-
provement in the quality of work performed at TMI-2, including compliance
with procedures.

,

.

.

_ _ _ _ _ _ _ . _ _ . . . _ _ _ . .
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.

We will c;ntinue our efforts tc fully implement the new procedures sys-
tem instituted on January 1, 1983, with high priority being given to
the training of all supervisors and professional staff members on the
requirements and objectives of the procedures. We also will continue to
have strong Quhlity Assurance Department review of the organization's
conpliance with procedures.

IV. MINUTES

: No comments.

V. SCHEDULE PRESSURES

I am happy to note in the report that:

"We did not find instances where schedule pressures re-
sulted in demonstrably unsafe operations in the matters
we have investigated."

In spite of any schedule pressures that may exist at the end of the chain
of events, I am not aware of any instances where management insisted on
resolution of differing opinions without proper discussion. The organiza-

~

tion does have to insist on a conclusion to such discussions in an appro-
priate time frame while still providing for all points of view to be ex--

pressed and considered. The Company recognizes that the elements of the
organization that are responsible for completing the last steps af an ef-
fort which must pr.oceed in sequence' through the organization will be under
the heaviest pressure to compensate for slippage experienced during earlier
steps of the work effort. We not only accept that sufficient time must be.

provided, but we insist that adequate time be taken to perform safety-
~

-

related ' work efforts properly. We recognize that on this project, schedules
, ' need to be modified when.new information is available on the~ cbndition of.

.,

the reactor or various systems, and this circumstance will' result in addi- .

.
. -

tional pressures on everyone to minimize ' schedule'slippige. . " - ~ ~ ~

,

~

We believe that within the-general in'dustry use 'of the nomenclature, we
are utilizing appropriate schedules for overall management of the work.
It is appropriate for schedules to be set by management and progress of
the work statused against the official schedule as opposed to just changing

. schedules day-to-day depending upon work progress. However, we will 1.cok
at whether job or task' planning has sufficient . detail provided so^that the -

various organizations:
.

.

1. understand the time allocated for activities for which
-

they are responsible; i

!
-

.

0

__ _
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.

2. the inter- relationships of the various activities, in-
cludir,g their mutual constraints; and

3. the visibility those documents give the organization on
the status of the job ccmponents.

VI. CLARITY OF RESPONSIBILITIES
.

We agree that Reference 13 - 4000-ADM-1000.01, Rev. 0, TMI-2 Unit Adminis-
trative Procedure Manual, "TMI-2 Unit Work Instructions," 01/03/83, states
that the signature of a department head in an approval space on a document
indicates tne " Approver" bears the ultimate responsibility for all aspects
of the document. However, Mr. King ~did not sign the polar crane safety
evaluation report as an " Approver." His role was one of reviewing the SER
content from the perspective of Site Operations. Mr. Kanga was responsible
for the content of the SER inasmuch as he was the individual who subm'itted

-it to the NRC. We will be revising Reference 13 to make clear. the proce-
dures for exercise of management prerogative when necessary to resolve dis-
putes.

. .

VII. MANAGEMENT MATTERS AFFECTING SAFETY .

The procedures referred to in the preceding paragraph will include require-
ments for informing senior management "promptly whenever an unresolvable
dispute develops at the division / department head level or higher." My
experie,nce is that even without formal guidance, such has been the practice
throughout GPUNC. Specifically, with regard to 'significant polar crane
issues, I was informed by Mr. Kanga on.a timely bas ~is.

'

VIII. NRC INVOLVEMENT .

~ ' ~

'

,
The report s'tates:. . . . , , .

.

- -
,

.
.

'

..

' "On c casion claims o'f ' informal'' NRC '' approval. have' been.
.

used by some TMI-?_ ' personnel to'. argue foi a'pproval by . .

those responsible for concurrence and approval in the _

,

-

GPUNC safety review process. This practice must be
. stopped."

This project. requires that..the NRC.. staff'..have good visibili.ty as to .planni.ng ..
and plans' for conducting essential clean up work. It is unrealistic to ex-
pect that opin16ns and judgments e'xpressed by individual NRC staff members
wi.ll not be ieflected during subsequent internal dismdiant However, ~~

written instructions have been provided to thd staff that claims of in-
~

formal NRC approval should not be used as justification for one or the
other side of a discussion point.

)
'

.

.

O A i .__' _r
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.

I have asked Mr. Kanga to provide additional supporting information for the
response to Item 8 of Appendix A of your report. I will forward it when it
becomes available.

I appreciate your efforts in reviewing the issues addressed in your report.
Those efforts have been very helpful to the TMI-2 program. Your report and
this response will be provided to Mr. Ed Stier, who is conducting a full in-
vestigation of all allegations made by Messrs. King, Gischel and Parks and
Ms. Wenger. Your report and this response will also be provided to the NRC.

Sincerely

~

R. C. rnold
President

slm-

Enc. .

.

cc: B. K. Kanga
E.11. Stier, Esq.

.
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'

Suoitet gDR's Applicable to TMI Unit 2
| 6110-83-069

aM M hah M
! To B. K. Kanga

.

Director - TMI-2 a.

@e attached information is an analysis of all QDR's issued relative to TMI
Unit 2 in 1982. The following information is presented:

1. Attachment 1 is a breakdown of.all QDR's including those which were issued
as a result of formal monitorings performed by operations QA, as well as
field initiated QDR's,

j 2. Attachment 2 is a further breakdown by percentage and number of QDR's
j which were field initiated (i.e. , other than as a result of monitoring) .

3. Attachment 3 is a table of normalized numbers. These normalized numbers
- are derived by comparing the percentage of QDR'is issued to each organization

as a result of monitorings to the percentage of monitorings performed on
that organization. Normalized values were not derived for field initiated
QDR's since there is no good measure of the percent of inspection time spent
with each organization.- _ .

The total. number of QDR's issued in 1982 (45) is cons 5derably less than the
number of QDR's issued in 1981 (96). Similarly, for the first quarter of 1983,
a total of seven (7) have been issued which would indicate a further positive
quality trend in overall performance.

.

To evaluate the significance of potential trends identified in certain Unit 2
organizations and activities, further evaluations were performed. The following

conclusions were reached:,-

1. Plant Engineering in Un1t 2 has a high normalized number of QDR's. However,

, the eight QDR's are distributed among seven activities with no apparent
conne'ction of QDR's.2 ,N6 specific trend is indicated. - - --

,

,

.
,

.

- 2. Unit 2 ' activities df Modification / Installation have a high normalized number.
Modifications / Installations has a total of three QDR's. The actual number,-
is too small to determine if there is an unsatisfactory trend.

3. The Unit 2 activity'of Fire Protection has a high normalized number of QDR's.
A total of six QDR's were issued for this activity. An investigation into

,

these QDR's was completad to determine if an unsatisfactory trend existed. - - - -
. .

- It was determined that the QDR's were issued to five different depart =ents.
Some of the reasons were's " lack of weekly fire inspections", " lack of

. calibration", " welding fire violations", etc. All the reasons are unique

A0000648

.

9

4

.

- _ _ - - _ _ _ _ _ - _ ,
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.

and appear to be unrelated. 'Ihere is no indication of a trind for this
activity.

~

The above analysis is provided for your information and use as appropriate.
.

*
1

/

E. 3allard, S .
|

. *

Manager - TMI QA ,

Modifications / Operations

! .
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Y Apptndix A
-

l Polar Crana Considerations*' * *

Responses

|

A fors:a1 calculation (C-1-10, attached) has been prepared, which includes|
l'1..

an analysis of a six inch drop of the first 40 ton missile shield to be[
.

For the initial lift at this height the shield is not free of itsi

I .tifted. Therefore these studs serve as guidas, precluding
f vertical support studs. ithe possibility of a drop other than at the original stored position.[ Because of this constraint, the worst impact is for both edges of the ;

'

|- The
shield to impa,rt simultaneously on the supporting " foundation" walls.

[ critical area is the flexure at the center of the missile span. Results
' -

'of.the calculations show that although the reinforcing steel stresses in
this are's may exceed yield, as expected, they remain well within the
allowable strain limits with substantial reserve energy absorption margins.
Additionally, calculation C-1-5, attached, demonstrates that the drop of-
one missile shield onto another will not cause failure of the missile shield. t

The Polar Crane Load Test Procedure (UWI-4370-3891-83-PC001, Rev. 3) re-2.
quires that af ter-raising the first missile shield six inches and holding[

for five minutes, the missile shield then is to be lowered three inches andj;
'

The missile shield is rsised and lowered using the slow speedheld again. This step in theand stopped by the operator releasing the pushbutton.,

|

|
procedure satisfies this recommendation. (See procedural steps 9.3.1.2
and 9.3.1.3).

|

.The four (4) wire rope slings designed to lift the missile shields were '

,

3.
furnished equal length within a tolerance of 1/8" per supplier certifica-

| In addition, the rigging for the missile shields has been designedtion.
with load equalizing capabilities built-in. Bechtel Drawing 2-COP-1302,|

[ Rev. 2, shows the details of the Missile Shield Rigging Attachment Plate
(Detsil 5) using a pair of two-leg bridlos rather than a single four-leg

Therefore, the rocking action of the attachment plate (see Enclosurebridle.
1 attached) about its single pin and the two Crosby shackles, with two sling
eyes each in the bail (see Enclosure 2 attached), provide equalizing action*

to accommodate the tolerance in the sling lengths.

To demonstrate the load equalizing capabilities built into the missile shield '

rigging design, a ' calculation has been performed to assess the effect of'
tolernnces in the sling lengths and lif ting lug placement (effective ' sling

The calculation determines the. maximum difference in'the iffectivelength). ,

sling lengths which could be tolerated and still maintgin'a. safety" factor'
The calculatien 'accountis for'.the load'of 5 in each individual sling.

equalizing effect of rope strain, hook rotation on its swivel, the recking ,

action of the pinned plate link, and lateral movement of the slings in their
,

'

respective shackles. The worst case occurs in this 4 sling arrangement'The
j when the shorter slings are attached to diagonally opposite corners.
j calculations show that;, by considering the equalizing capability of the

system, the flexibility of the rope, and the breaking stre'ngth of the ropes
>

!
actually furnished, a difference id effective sling length of 7/16" can be

| tolerated while maintaining a safety factor of 5 in the shorter slings.

!.

,

'

! ? 1--
,

,

|
-

.
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It is recognized that tolerances in the construction of the missile shields
and fabrication of the rigging hardware could result in additional differ-
ences in the effective length of the. slings. The safety factor of 5 used
in the sling . design was selected, in part, to account for such variations.

Even in the extremely unlikely situation where the combined efft.ct of
all toleranc.es causes the safety fcetor of the 4 sling system to fall
below 5, the safety of the lift should not be a concern. For this vorst;

'

case situation, the maximum load that would be lifted by a single sling
is about 40% of its minimum breaking strength. Each sling was proof
tested to a load of 40% of the minimum breaking strength. The slings

therefore have been shown by actual load test to be capable of har,dling
the maximum out-of-tolerance loading condition. As can be seen from
Enclosure 3 attached, this load is well below even the yield point of
the rope.

Enclosure 4 summarizes available reference material on multiple sling
lifts. As can be seen from Enclosure 4, the bcdy of opinion is not
unanimous regarding the proper method for specifying safe working loads
for four sling lifts. Some of the references of enclosure 4 obviously
consider the load equalizing effect of rope strain and rigging realignment;

Since the cost ofothers specifically prohibit such considerations.,

new slings is not substantial and to avoid a protracted discussion on
this point, we have chosen the more conservative approach, that is, to
procure a new set of' slings for the missile shields which are designed
to retain a safety factor of 5 between applied load and minimum breaking;

strength under the assumption of two-point (opposite corners) lif t of
the missile shields. The lifting shackles are also designed to retain a

The load testsafety factor of 5 under the two-point lift condition.-

procedcre, SER, and affected drawings are being updated to reflect this

I,
change.

4. The new load test assembly was designed and constructed to the AISC,
" Specification for the Design, Fabrication, and Erection of Structural1

Steel for Buildings." This Code, in turn, requires that for the purposes1

'

of welding and inspection, AWS D1.1, " Structural Welding Code'," be used.
AWS D1,1 requires that all welds in structural elements be visually in-!

spected for dimensional verification and overall weld surface quality.
The Cod'e provides acceptance crit'eria for these accivities which are

,

cons,idered commensurate with the design conditions.
'

The desiign of the load test assembly was strictly within the conservative
limits of 'the iISC Code, and for which the AUS D1.1 visual acceptance
criteria are a standard industry practice.

NDE, other than visual, is normally considered for structural members when
.

cyclic operation of the members is anticipated. This condition does not
exist with the load test assembly, which will undergo only a few dead
weight lifts. ,

The load test assembly is not considered-to be any different than other^

structural framing arrangements in a nuclear power plant which are sub-
jected to constan't loading conditions, i.e. , not affected by fatigue
considerations. Current standard practice for such members is to require
only visual inspection of the welds on these members, which is consistent
with the requirements for the new load test assembly.

2-
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Th2 lord the -assembly will handle hzs been accurately ectablishrd by
calculation and will be closely monitored, by actual load cell readings,
to ass 2re that the. design load is not exceeded. A major portion of the
sefety factor provided in the design of a steel structure, including the
welds, is due to the uncertainty of the load, the strength of the
structure and consideration of cyclic loading during its service life. ,

The absence of these considerations provide additional confidence in the
safety margins in the design and construction cf the load test assembly.

Finally, the sequencing of the polar crane load test will provide added
~

assurance that the load test assembly and its welds can safely handle the
test load. The initial phase of the polar crane load test involves

'

raising the assembly 6" above the floor and holding this position for a
specified period of time. Dropping the assembly from this height vill

; not collapse the existing floor slab. Among the items that will be visually
checked for during this initial 6" lift will be the yielding or excessive
deformation of the structural components of the assembly. This step will
provide adequate assurance that the load test assembly can safety handle
the load for the remainder of the test.

We find no precedent for NDE of the unwelded links in the rigging which
are fabricated of plate steel. This is a tough ferritic steel which is4

[ not particularly susceptible to crack propagation.

As a result of undersized welds which were discovered on the Crystal River

tripod, (of essentially identical design to the TMI-2 tripod) a dimensionali

check of the corresponding welds will be performed. The welds in question
(see Figure 4) are shown on the attached sketch.

'

5. The rating of the crane as a result of the load test will be established
as either 170 tons or 80% of the test load, whichever is greater. This
rating will not be exceeded during head lift as measured by an in-line

! load cell. If additianal capability is required to overcome interference
forces, it will be provided by means other than the polar crane, such as

[ jacking.

[
6. Procedural Step 9.5.2 requires lifting the test load to a height of sixl

inches above the floor. This is the initial lift of the test load and is
done in slow speed and stopped by the operator releasing the pushbutton.
This step in the procedure satisfies this recommendation.

, ,

-.
.

,

7. The specified missile shield path does not pass over the. reactor vessel.
,

The load path could, however, be altered to increase the distance between
the load path and the reactor vessel.-

,
,

8. The applicable ANSI standard (ANSI B30.2-1976) recommends but does not
require a load test prior to use of the crane. According to the standard,
this advisory recommendation (denoted by "should") is "to be considered,
the advisability of which depends on the facts in each situation'." We

, . ,

i have determined that the preliminary 50 ton load test is not advisable.
since a f tilure on initial missile shield lift has.been shown to pose no

|
' of worker radiation exposure (see below).

substantive hazard and therefore would imply an unjustifi~able expenditure
(

i

.

| -3-
|

-
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Tha an:wcr to Item 1 ab:va demonstratto that crans or rigging failure on l
. the initial missile shield lif t will not fail the missile shield. Addi- |
tionally, the traverse of'the first missile shield over the remaining '

1

missile shields has-been shown safe by analyses which demonstrate chat a
. crane or rigging failure at this point will not fail the remaining shields.
Once the first missile shield is placed on the load test fixture, one cas .

view this as a 100% load test for the missile shields, Since the load is

only.8% of the design load for the crane, and subsequent missile shield
relocations are similarly fail-safe, the preliminary load is deemed of
no engineering vaine. We estimate an expenditure of over 50 man-nm to
bring in 50 tons of dead weight and perform a preliminary load test.
Since this is deemed unnecessary from an engineering standpoint, it is
not ALARA to perform the preliminary load test, regardless of the specific
man-rem expenditure involved.

9. The potential for single phasing of the polar crane main hoist circuitry
exists due to failure of various components in the circuitry. The most !

likely cause would be due to a single phase to ground fault which opens
only one phase of the three phase power source previously identified and
which will be eliminated by insertion of dummy slugs in the main polar

' crane disconnect switch on the crane.

Other potential, but low probability, events a're possible such as open
circuiting of one phase in the se.condary slip resistor or motor brush /
slip ring assembly; failure of one' overload heater (open circuiting); or t
inadvertent opening of one contact .in the three phase contactors. These
failures are not practical to circumvent and are not required s,ince the

,

operator can recognize these failures by cessation of lifting in the hoist
mode or by increased ac'celerat' ion in the lowering mode. , Required operator
action would necessitate release of the main hoist pushbutton thereby
setting the brakes. If the brakes did not set (second failure) a main
power "off" button on the pendant can be pushed to deenergize the entire
polar crane at the cab, thus setting the brakes.

.
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.
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0F LONG WIRE ROPE

-

,
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) a

'
.

.

LONG'

.
WIRE ROPE SHORT .

V/lRE ROPE .
| LONG WIRE ROPE TAKES POSITION

IN SHACKLE AFTER SHORT WRE SHORT WfRE ROPE ASSUMES
PREFERED POSITION IN

. ROPE. .lS.. POSITION ED.
,

'

C RVATURE.0F SHACKLE _ FORCES SHACKLE CLOSEST TO' ATTACH-U
THIS ROPE TO POSITION ITSELF MENT POINT AT OTHER END OF.

IN A' MANNER 'THAT. REQUIRES ROPE.
ADDITIONAL LENGTH, THUS
SERVING TO EQUALIZE THE LOAD.

NOTE: BOTH ROPES ARE WITHIN 1F8' IN LENGTH
-

.

EQUALIZATION IN TRANSVERSE DIRECTION
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Rigging Industry Standards for Safety Factors and-
; Load Distribution to Multiple Legged Slings ,

' -

,

No governing or nationally recognized code, such as those prepared by AISC.
AWS or AEME. is available to provide detailed rules for rigFing design.

,

-

Information is available in the form of standards, independently written
Thereference books, and vender criteria. which provide basic guidelines.

guidelines ara generally vague, rather simplified, and are based on
successful paet practice rather than rigorous testing or sophisticated
analytical treatment.<

The following has been abstracted from this information as it relates to
factors of safety and distribution of loads to slings.

| 1. ANSI 130.9-1971 - Slings ,

Trem section 9-2.2.1. Tactor of Safety:

"The factor of safety for rope slings of all grades shall be a minimum
of five (5). Features which affect the rated capacity of the sling
and which shall be considered in calculating the factor of safety are:

,

Nominal wire rope breaking strength.s. '

b. Splicing or end attachment efficiently.
Number of parts of rope in sling.c.

d. Type of hitch, e.g.. straight pull, choker hitch, or basket ,

hitch. .

s. Angle of loading.,

.
f. Diameter of curvature around which the sling is bent."'

From Introduction. General Section: -

"The standards committee fully realites the importance of proper
factors of safety, minimum or maxinun sizes and.other limiting dimen-

|
sions of' wire rope' and their fastenings. . sheaves, drums and similar*

; equipment covered by the Standard, all of'which are' closely connected
! with safety.- Safe sizes, strengths, and similar criteria are depen-
|

dent on many different factor's, often varying with the installation
I

and uses. These factors also depend on the condition of the equipment
or material; on the leads; on the acceleration, or speed.of the ropes,

isheaves or drums; on the type of attachments; on the number, size and
arrangement of sheaves, or other parts; on weather, and other atmos ,
pheric conditions tending toward corros. ion, or wear) s.nd on so many
variable factors that must.be considered in 'each in(ividual case. The
rules given in the Standard must be interpreted-accordingly and
judgement used in determining their application." .

*
~

|

| '

\

4
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.

*
_ _ , _ . . _ _ _ _ __- ___



(.'
*'

. . . -

2.. ANSI B30.2_.0-1976 Safety Standards for Cab 7evays. Cranes, Darricks.
Boists. Hooks Jacks and Slings*

2-1.11.2 Ropes

"The hoisting ropes shall' be of a recommended construction' for crane
The total load (rated load + load blocks weight) divided byservice.

the number of parts of rope shall not exceed 20% of the nominal
breaking strength of the rope."

3. RitreT's Kandbook - Form 2008-2 - Broderick 4. Bascom Rope Co. )-

)

"The factor of safety applying to a wire rope installation. may-

be defined as the ratio of the ultimate strength of the rope, to
the actual load that has been imposed upon it by service
conditions."
"The working load on a wire rope will vary depecding upon the-

.

application, from approximately a safety factor of 3 to perhaps
12 or more. However, for general hoisting service, a safety
factor of 5 usually is adequate for a preliminary determination

'of the' rope size. ,

'

4. Wire Pope Users Manual - American Iron and Steel Institute - 2nd
Edition. 1981

" Design Factors" (safety factors)
i

'"The design factor is defined as the ratio of the nominal strength of
a v$re rope to the totsi load it is expected to carry. Hence, the,

design factor that is selected plays an important part in determining
the rope's service life. Excessive leading, whether continuous or
sporadic, will greatly impair its serviceability. Usually, the choice
of a certain rope size and grade will be based on static loading and,
under sta' tic conditions, it is suf ficient for its task. However,
where a machine is working and dynamic loads are added to the static
load, it is quite possible to exceed the material's elastic limit."

l

"As was noted in the earlier discussion, a " common"' design factor is ,

5. Figure 60. The Wire Rope Relative Service Life Curve, shows how
the service life is reduced as operating loads are increased. A
change _in the design factor from 5 to 3 decreases its life expectancy
index from.100 to 60,- a drop of 40%I" (See attached Figure 60 on.

.
*

.Page.7 of 9.).
r.

5. Maewhyte Wire Rope - Catalog G-18 .

"In the case of a given piece of equipment using wire rope, the
overall econony and efficiency of the operation determines the rela-
tive expendability or useful life of the rope. This means that the -

wire rope is operated at a higher load on some type &'of equipment than
,

on other types." ..

"In addi on, the load can vary, within limits, with conditions.,
present on individual installations." ..

..

j ..
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"From thio it folleva that.so fix d cr orbitrary va ues for workingl
-

Ioad can b3 preparly cyplied to oil cf tha many elessifiesticas cf
- -

|*

service to which wire rope is subjected."*

"Workin loads for wire rope, depending.upon her it is used. may vary
from % to 1/12 of the atrength of the rope. In general, for rough '

estimating, a maximum workin;t load of 1/5 of the atrength is com:nonly!
'

used . . ." .

6. National Safety Council Data Sheet 380 ;

.

Safety Factor
;

"When one end of a singic rope sling is attachad to the honk of a
crane and the other and is attached to the load such as by a hook, the
recoseended load is not greater than one-fif th of the breaking
strength of the rope providing the method of attachment develops 100

If the efficiency ofper cent of the breaking strength of the rope.
the attachment is less than 100 per cent, then the safe load limit can
be found by using the following equation:

BxE
S= 5*

5 = safe load limit
B = breaking strength
E = efficiency of attachment

Safety factor for wire rope slings under ordinary conditions of! *
use, as adopted by the Wire Rope Technical Board."

.

Types of Slings

"Two, three, or four single-les slings make up a bridle sling.-

The safe lifting capacity depends on the number of legs and the
angle formed by the legs. The capacity of a two-les sling with
each leg vertical is twice the load for a similar' single leg,

vertical lift. A be.sket hitch, made by attaching coe end of a
single rope sling to the crane hook and passing the sling around,

i

the load and then attaching the other end to the crane hook, has
equal capacity when both legs form a U. providing the minimum
radius of band in the rope at the point.of load. contact is five*

times the diameter of the rope."c .,

,,

"The reconnended load for a three-les sling is 50 per cent more'

_- than the safe load limit for a two-les sling at,the same angle.
Four a four-leg sling, the recommended load is 100 per cent more
than that of a two-les sling at the same angle.":

t
'

Bandbook of Rigging for Construction and Industrial. Operations - 3rdI. 7.
Edition

4

'

" Table I (not included) gives the safe working loads for the-

conventional wire-rope slings, iron-chain slings, alloy steel
:

!

!

en0SURE 4
.

r---.-.,- - - , --., . ,-- - - , . , . . -w.. ,--,--nn,m-,,,..,, r,- ._a, , , . , . , _ , - . . --a,n .. e ,n---_- --,_ a , , , - - - - - - - - - ---- - - - - - - - - - - ~ - -



*
.

'
*

* r

*** * olingo, ced braid:d slings. Fcr manilt-repa slings o snfaty
factor of 10 is used. The loads are 'given for two-leg bridle.

.

slings at various angles. For three-way and four-way bridle-
slings these loads can be increased 50 per cent and one hundred
per cent, respectively." .

.

"Of course, slings should be inspected perio.dically and coudenned-

whe. found in un unsafe ecudition. A few broken wires do not
perceptibly weaken the sling unless located near the throat of a

,

socket, in which case they may indicate fatigue of the metal of
the rope. If crushed not too severely the strands can be
hamme. red back into shape by means of a wood malist and a wood
block. Slings, regardless of type, should be protected from
corrosion and from contact with injurious chemicals. With
reasonable care a sling should last indefinitely and should be
one of the safest parts of the hoisting equipment."~

8. Rigging Manual-Construction Safety Association of Ontario - 1st
Edition October. 1975

Safety Tactors:

"In its simplest form the Factor of Safety is defined as:"

Catalog Breaking
Strength of the ropeFactor of Safety =

Maximum Safe
Working Load

"For rigging ropes the minimum acceptable factor of safety is 5 . . ."
l

"The factor of safety accounts for:
.

Reduced espacity of the rope below its stated breaking strength-

due to wear, fatigue, corrosion, abuse, and variation in size and
quality.
End fittings and splices which are not as strong as the rope-

itself.
Extra loads imposed by acceleration and inertia (starting. ,-

stopping swinging and jerking of the load).
Inaccuracies in,the weight of the Isad.- .

Insecuracies,in the weight of the rigging."
'

-
,

The above is not a complete list.

Slings: -
.

,

"Because of the severe service expected of slings, errors in deter- .

mining load weight, and the effect of sling angle on the loading, it -
is recommended that all safe working loads be based.'on factor of
safety of at least 5:1." - .

- .

.O
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!I* Bridle Hitch

"Two, three or four single hitches can be used together to form ai
,

bridle hitch for hoisting an object that has the necessary lifting
lugs or attachments. They can be used with a wide assortment of er.d
fittings. They provide excellent load stability when the load is
distributed equally among the legs, when the book is directly over the'

center of gravity of the load and the load is raised level. In order
to distribute the load equally it may be necessary to adjust the leg
lengths with turnbuckles. The use of a bridle sling requires that the
sling angles be carefully determined to ensure that the individual
legs are not overloaded."

"Unless the load is flexible, it is wror.g~to assume that a 3 or 4 leg
hitch will safely Ifft a load equal to the safe lead on one les
multiplied by the number of legs because there is no way of knowing
that each leg is carrying its share of the load. When slings having
more than 2 legs and a rigid load, it is possible for two of the legs
to take practically the full load while the others only balance it."

!
, ,

e

\-

.

* *
' -

.
, .

-
.

. e

|
l

.

.

S

6 9

o

G

. M E4
.

i _ - - _ _ _ - - . . . _ _ . _ . _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ - . . - . - - _ - _ _ . - - . - - _ - _ _-- -- - -



, , _

_ - _ . _ --

, , , %

.

.,- p
3 l' \*

,

lj
-

-
,

j i ',

{gs NOTE: EXCERPTED FROM -B(W DWG. 128733E, REV. O
*

-

I - x
'

k

g$
.

~

E .

.

(WELD IN QUESTION')

TYP. / 5/s /N '
'

h 'jg s

Es 1
- -

-
~

1 ,, s

)M M 74 (TYR)q ,

i m,.n ,

Il | |
'

.c

$1 |
~

;[ | |-

11 ||
'

-

qa p1
-

.

's3.s e,

'

i ,

. , ,

!!I }a \
'1, ; i

'

--

i

,1j
1 C 2A !! ! ! K)

'ILL_|' '

_ _ _ . - -g , -
,

< n n.w > ,
,,

_

&A
'

|
-

HEAD ( INTERNALS HANDL\NG,

1 - FlXTURE ASSEMBLY
i

- (TRIPOD )-
~ ~

.

.

. 1

FIGURE 4 . APRW 1983'

'

--- .- - - ,-
_



.
_ _ - - , .

'.*? .
:. e. .

k

>

's
.

EDGED @
,

$&@ED R. W. JACKSON''

h['

TO.

/ 44 h & c a c.~

v
-

.

, e- - *
s

'

~

on and4w anb
.

ke +'ed /0x) arse Wy

back omb +he Roon
[ f t.s qppioved f~ar teleg
cvkde sech M .

4/2f|$3
-

.

_

-

.

4

I e

a=*

k

e

-m_ _-- - - - , - - -r-, .--- , , m - . . - , . - - . . - - .



.

,' . :, .

C a lc,_.e N o .._. _C -J - 5
_

the.e.4_a5 'adleetts A+ thei.) Na+c I an .

nets u.7 poet;3 <,rh.nbmn_c_4 pac.it|ts
wm

,

'

. cob a qom ,t|, ee. sala.fc.4
- w e ,- m

< ey n+a ulzala.th.,evalu. & a i n -

( hin . C- 1-ill ad A c t ,7. ,. ; n ed +n b,
% /

SM d.gtAA 2 -

she.t a t. Indic.ch +LtL) hiah G a-

d eng e .- the 'n lux 4s 2_ Is .e cens!J <.r e.d .ne
r_b s <h in. m t < bau I A_n,d- 1. ,- & mr2-kle

a

sin < e + hr. e<J <_a1.iloms__ s he w +L.t +A.4

cli | | Cis_ e.v.c. ptf_Laer- .. . . I l
< = 1 l a 74.e._fe

'

.ekhe- t" leak..te.& assem Bl y 1;Lt.... . - . . .

.

Ar + h|t l '. 0 +
- A : r t e t A ,.s . isom

_

if + h e_ rgrew1|.yelum4 eauld nsY' a o v v-
'

,

|s \.e 4 A yo? +ke stQnJauny.

.

e e

e

___

s
emme e m

|
-

\
- .

.

.

ee

'W-_-- , _ - -

.



CALCULATION CbVER SHEET
,

C-I-6TM.T meus../lf#7 CA(C.no.PRmEC,

( .anCr
,

16AB bf3D OHAt YJAs,

._

k E DATECRl!INATOR '

| AAbou d 12/3/rA. u*'

CufCunn oats uo.orsuEers
/ /

RECORD OF ISSUES

wo. DESCRIPTION gy DATE CHKD DATE APPRD DATE ANCE DATE

o Fo/ P2a7Ec r u 4 [ 1h.9 n/u/gt [|} Wah %~ nhbz. Nl | ||4|9
'V

. -

!

~

O aan'i iaaar c^'c. 1] co==irvio ras'i ia^av ca'c.

[ SUPERSEDED CALC.
FINAL CALC.

tj,tn. :

% 6 /wI.% A<e sJjed t, +b s tsnytQ a., / l.% ht'am
, .s : . '

d ti) .., s G .e h 2 s- d 2 c .

@ \ M d.,c. ~ d ,d ..! . h m nt
.

$

.e ==

9

.
- - .

.

e

.

P
-

g .
.

5 -

i
!~
s

..
_.

9
- - . _ _ _ _ _ . - . _ .. .m. - . _ . . . .



m
.

. - - _ _ _ _ _ _ - - -

,
.

cal.C. ND. C I-5 .nav.uo.__o
/ A /8/8% CHECKED I DATE / JS!/IORIGINATOR yR DATE j'-t /3fl7rRo;scr "Nf Jos No.

L , J w,p & J._ E V . E l m' / shen, uo- 03sussecr

'
.-. - - . . .

- ~- ~

q.--
*

r- ,<y.n f x;, osa. ; e w: .y
,

e- n k l - $ I* ~ <kr.n,'M. 4.- y 6 ft.~*

ahu t.L sv7:s ' paa L u ei. w h.) Jr.y y*

e

mi n 4 s'l,*ald ;* >,sL ahk. k'.y Efb/.'o

11

gis. 4 ,/fw.Q -tt~ m .y;n n h.jsd .''

13

f e1:blu -k i;yf L Ra,aL And a ,/ uo L st-" o,

'

t)s,s. Q usa 34.9 dr.p a.~u .f A q" n
.

' ~

fl c~ C - . i f(..v it' s tw 14 7-c ."

19

20

''

12< { w .e. : .

/_ ze. CAP <).3Aws
'

, 3 s-s7 2. _ car - ne i N12'

*
2. _ sw -P - er #w 4

.

* ''
z . su - e- sc. p. w n

a

g, , Easted $ k.d SO f.

4/74' s Yl?7, 41s'/, t'Y/10"
.._

m
a_,

o f4 Aw. 3 -3 SC Tej-

-.
..

hkcd M /
*'

*
. IaM r. SuttB % 6.har it./se/s 2.%

b)M p k h twd2*wsf Ry b Re d' - -

,

GFD 2706 8/76 (ED49),

e___________ - o . D



--

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ CALCULATION 5HEET
_

"

C-l-S nsV. NO. OI cai.e. no..--

cwecxso > N b I carr # M e /r t4$. PW oars 'S///8Lonicinaron
'/ /-( h 5#7raoner '7 hf f ;oa uo.~

GI sd /susJact l- J N,A R..et. % 13 4 seer no. r_

i
. . . . _

. _ . . . . . , ,

= ?. *

I

-s
.-
.,

syr il i'

. .

A- F.. L.-{Lg y' r, n||< GLW pa a .n sAe, %'

,

avn de~< p sdd.(Ra{ W L-SK-@n)f(..<
*

10
'

i_ szu, tr /.g g, ,+ t r m<A"

12

w ( uL M ;,c.m d in*L-
''

,

m its.'l< s4...J./ y. d , ."
.

i.

2- eA , L k.ff ,a . u IL. ]t...' ,'

of.rJh s. A 4 k <ah w.1-"
3

*; a a re-. f..- c.~< * g w . s

sLA c,vu.~ htil..
'"

.

= .
..

. .

'
U

s.s aa g e c .*. u. g-"

-

-

L t.- f/aan cserisC | 1:j''s'.Je"
:
.. .

"
-

6. crsto floav . .'.
_

B F.,. //k} $' ha sh. Lud, A es e z q's .f A
"

,

" 4 n a s <- ce a % 2a
,

GPD 2705 SnB ED 69)-

. _ _ _ _ _ _ _ _ _ . _ _ _

Q
_



n . 7 Jgp i d
- _-_- - -

* .

_
.. ...

'

, Of
CALCULATION SHEET

d

s
.

-

ORI'GINATOM,D.
- *

k cAtc.wO. & 1 -E*

PROJECT _ bI _ DATE./ M 8 nEv.wo. _ b
-

'R-
_ CHECKED

1.SUSJECT d DATE / ,23 k't__ b D _ JOB NO.N 7 W"I - /M8N_- _I

.

SHEET NO_ 3 _

..

3 .

C .- |Ge
/yfh' '*] $k. U f**f Arm 3

-

.
;

1

$* '

D . o W.~ w s sh*v<- 4 Mt' cant. .

*
aw. .soJ Kkce s.**/s.s.ed a* g r- b ) brw*s

1M a. *A~s~**reu LrJ
. y tt eke 4

7 esa
s Le ' lit,,s. sy*ps, th s A~v?f* . *pf'r** 4t~

$~-~~ E~p *hs h
$ ~0n hea=~.5cE N~

'

=

T ! D.
. =* .,e

; ~ .C P
t i.
(! ,- [~...-

, _ .
.

,,

ti
..

t' p 'm. Ih
'.-

$ , . ,' , f. , , i,, . ..

g ": .w ., h.
; s.

,. y t. i .~ .
,, !, / , f -~

'../.(.
aj'

- ~ ,'t p-f .. ; . .
,js,3

h /''

9.... ,. '

j[ .$ ',,) -e.
:dh[ ;. y /)%n y

.

33 .. -

* ~ /p ,.; p
" -

. . -s y .- .

' . ~ T4 ' a'' .

to.1,, . ... .i
;.~.1

g" N .-ST)'
N. 2, E

d. \ g -s - _ys1 - 5 \L..
\

\ ;a'| ,. 3, 'h .5
M. h (, .

. \,

.

1 :,~ --#! *' .
.

<1 . ,-.e' 5 { -( '

* oy -.
is f

3, 2
u l.,d 1 4 Q* 1.

,

. F 51 &.g
,

.nsas
.

.

. ,................1 * ~ ''

*
!. - 9 . . . ~; x /, W\. . .

,,

k (e I ~ .2 (e.u .. .

. - - .

y ..__ . . _ , , .,,. . :s
, 4,1,t,g j I.7 .

3542
, ..

!. 7g% [g.I7
* m,

h 9 f
~ ~ - , ,s

.

$. hy;f[$4,pJik~ ,,p''

j$,

n . ',
.

.,
. i :
1 '

13
'

f( q'g i
JR 8'''

- S%1D !
.

f, b .. , w . s".
i i'

i/~* ' ' ~ " -

,J, t
, o =

..c.
TMrW;32". 5 g_.n.' -e_

, g ..... .u a u-a;._u....s . 4 2 2.. . [ .... . ... .. !. 4 :s. q
..;t h - 1 5 h |

... r : = .... .

4 ( T,d3 x.. ::
.

'.

7.(. i t . -
.ar '

| 4r =< ls
'. ,f;<JX', 0,!.;",*""",,'"_1,ll

.
- '-pl

b. }{ m w 6 yw\c .s )
.

,,,

: ,;-Lg. A .;. - T dd .i
,. ,. ,

-

9 ,Wg M!W, j.s.
- ' .__

n.. . .y ,r d (n-

/'h-

w .-._ ,'" 3 T. . n.c g b'.
.

i
;

/./
.

, l~~

.t 3j
( N.

.'
--

Il:c ra.; 43-

4| LQ- -|-| .Y 3
.

4

\1 mc |.

@ O'@.

3



CALCULATION SHEETt- O
b

'

cAi.c. N2 C - I - E nEv.w:
.

.
.

/[ A," ]
l-

'727* _ CATE I& [8/EIe CHECKED 3 DATE
OMiGINATOR _|

f.3 Gf'1 I
,

,N, TNT Joe no.-

enosscr

l**/ AF A4AMd* Il ".18tI # ' SWEET wo- 4.
sus >Ec7

\
'

. .,
. . _ . , . . .

. - - . .. .

, . . . . -
1 .... ..

| 3
._

*
;
,

'
5

d*fil50 Se$ |
7

-

1. C.aeerb ferrd .T s i x 31 l% %ves $.ke.Doks/11's}
'

'
I
<

c.,,,,at., sev kt - i t. */c.r.' '"
,

11

\ Ment %- O d. f a 1stez1>r!,[1. se-71 at''

..
13

Mt:i;k Ass M.,, a 18 ,z .y 22 k su.' /FT'' =
sp. 2

15

Mesc II A. vef.ci( 4:. h''-

-

17

yJ,43 . tL A.< L .} A o : ss:l & t;'*
,

t i u ; f dr. p , tC. ve 4 e Z b S : :**

CASE 2
case g AW %**' ,

ay 4 /2 2 Vs=2r(95 h s 2 ?' 4 Vs s'M.4 A<m 2*" '

23 .

' '

by h.:.eh75 Vs s it jtt. Is : 1.S' %=99 A <m J.**
.

-

25 .
,

'

'h 'E 2 ' ys ,1y $fs. k .t v a fr. 7 %3'

* s ,

cy i
27 . !

H -

a
.

,

f 3 !"
-

' L .

m ,
.

*

31 '

** r--

M- 1
IN .' .r- I [._.as

% <~& bs
| m N .'y c _- =u-- -,a

-

,

[g,qgii'. T -- CAS6 f
| * '

GFD.2706 8/75 (ED49

. .

-
. . . . .

- -.
:- x - . _ _ , _ _



- . - .

'. CALCULATION SHEET '

~

CALC.N3. __ O * ! * b R EV. N D. D**

M. Yd DATE I1 /I/I'I- CHECKED f DATE - /* +8!#f.
ORIGINATOR.

Y JOS NO. /=3[/7PROJECT.

Ne th Bl}o. 6L 3# #'$l= = l Ibf SHEET NO-susJECT

''

. , ,

_l- .
..

*
: , .

..

rt,p)- DA'

s

.

%4|p }rts,< Aas s,g sL ' .. e z.:/J c'

,

, yas. t < h,.y d , a .t m . as.w%o c.aJ sbd.hJ*

'
f i

a,, p ,//o n :n

f a st'.<rss- s u s d L g,.r. % |''
g :2 su,u

,
,

13 19.

_' C'.jp ,f ..J s7. .:.3 a f<.<h h % ~'" memr ;_ _ .

I
-

pM: s.<A~. . it a2s.sarc,% a <. -

- ." s
. '

17

h'*

N s ,pJ$, es-.aA h, sta.!.e m*

Js \n .

.

I
_

c. - . , K g r.e .J 6.t.- cLu4w''

3
~ ~ a < .&

Ie w u. e6A s ..t.o.rCLs Li<,,, *--. 4.
"

a

n u uzuo vt ,e systsA, cqz c it.~a .
*
E

. M....as

= - .

;

'

}t i m z su..a .( wn a n su s<k. pp. ~.y" "'
,,

n < . n.4.., __

,

3 ," 5' fp + A.J sp ,,,:,7 27 /uf . ft su'

.
,,

. . $ 4
'

'

L- sz z ,.y p r.;,. ss * irick u f u.t
'

; ,,

; , r-
,

'
.

as :
ru.tix , rt , sysrsa . .

|
....

,,

O ,0.u . .n. - .,-
.

Q*



. . . _ _- _.

''

CALCULATION SHEET .

'

cAtc.No. f - f * L MEV.NO. O -* '

' - -

N' DATE 11/Y/fL' CHECKED 1 DATE 3 !Ja [f1
. oMiGINATOR

k eMoascr DI Joe No.
~ /3# 7

<

susJacr I -- J bo Me<T~ Ell * El3V7I4 ssesT No. (~

i ; -
. ._.

.? ~Ts gd D,t. Ccan+dd*
. . . _ .

3 '

~

us.- k nach,.,.ts:h. sL:J/ a, Aes-* %i. -a
5

* 3 Ys'h A4*'n"of L $**CY ^O/ > t th

sp:q . <y r.' 2f n ' aw.~ % u &<*
,

av:g .io .

11

12

*

13

14
*

15

1
'

is .

17

iss

is -

.

'

21
| -

22

23

24
*

-

,

-

,

25
*

~

| t

* ~ ,

3,

'

21

3
~

.

.

3 i *

f. - *
,

*'
. .

.

32 .

33

34

3
.

3

GPD 2706 SnB (ED49) q
_- .. . . . _ _ . - - _ _ _ - - - _ - - . _ _ .



- - - .,

CALCULATION SHEET .

cate. un. C - I - 5' nEv.No. b -'
-

. .

/1/f[ b CHECKED ' - 4 DATE 12 JJ jf f,d*4A- DATE'cAIGINATOn ''' enoncs TMT soe no. I3 117

fasefw Bldy 6l. 3 st 5 f suEErno 7sue >ECr L e s ) La

1
, , , ,

. . . _ _ _ . _

! . .'
'

3
. . . _

, ,

||cor- .c fa.---. $ { C0 N nCtb
. MosssYe

* even-

s e. - r. e - 9 4 a o z..=

b *- | 3. N Y$ :.2 F $f5.Deop OA$4. ZCL y

ri~. ,y i -t:, a st;., o.,93 t, 4 ..t, ,;,p r s g'

g
,

M: Vs'_'c g, ,.
,

11
seef b Ye

,,
.

13
'

14 (2. 922.) (25,) .

Es s a s s. s 1/111 ' k-sn
''

.: 4 2. v s.34.) ,

g .

le
,

.

17 .

J s sit $seu p h fee.-- d' ov W3/ni.s g- ul/ co. 5 * 8 * |

/ 8' [sg _ I' 7#88 23 tr *l'3-
A//=.A AA. .h.7 e-}ht' g, Y" h* - =

$4 . l/ f!ll-) i 3 $)E ,g ,

is - 9. C(,*e. R w.): /*01 k' & : '$SR Ji"

* o ud e ,,,,',,,, -
-

r .

,

m.nzr.) . . - i.,.

V af.s(f5 b1[ Xg u, SM _ , "J29. (11 sit) , ,.3ys3 fh"
3

" 410C' gga sseous 181. ~

m
.~

h %q = //Y k b [ 37;i*/ E $'*%I!A.)kkv44 14, ' E 5
l - N4be Sea" %.

^

g,
-

.

%Y < Y g, b*nk$ .s y & ,

v f

<<gwel A S U$ m % a'c, 9 1 % y '' +1t, = r . r> fo
" t
,

ks-*
. . . % s .:n 4 seuu u. ar s 7

GFD 2706 8/76 LED 491 -



.- . .

i. . CALCULATION SHEET .-

O. C-l-5 n ev. us.
~

Si cai.e. uo.

cusexso[hdirf[oarsuM//t I77A D W 12 H//'L-oareomainaroa-
-

''
I( MT soe uo. narenoner
!suancr Load Drey Lakn%J.y 4 t. w7.'d sueur uo. g
l

' -
.-

2
* .

._-. . .
,,

ff. n f. ., n P'l*ov sg,T< I*

5;
#

. be.g co+4. S4 h : z4,y / sf.4 9l's~' , 3

7

yt, err.ss //e Wil cSf |/*l'
e;ik. ove~ s~ 2.2 tins,'

,

ov- an z J it' x 3 ** . L. Q cs ,ea y;// h'*

11

Cesu'J J t''

13

/ - pc,g ove,, 5 s) 3C x ns-'"

15

7b e-%o Me a31 N 4++ aM d 4[*

Y* :o VfY'$ Yr ibebt. eVW & |='ny,, $4lem 1 m
'E'

10 .

(e n 4.2, k AbJerk*/$+. - A/re/ Tagok Sb[w
,

==
~

,-g c_n : c, , c vevhe ,,m mg,,,
2 (,e. Yg y + o ).

23 ,

|
24 .

.. . .
.

Ass'$faesg,g,,=A'sfac. (,fn je<Wtoss (,A+<.)
.

- ' .

as

"
~

m . ~ w u p .: p 8,,an a
*

3
1 X g, * .S fC on ,

5L, 4 * f hieE A&M
h ,9.s-(.x,9 33 seas @

f 4L C JulO$) |C N' & 'so '

. ( eyf vt xets * =y
ai

a sL L l* > .,

: 39.wy,.)

N;m st$fL hr70 fl.ev d||| n ot >J.'$1N *f +L *|r**f -
.

#
.

..

GFD.2706 8/76 (ED49g



r .- ., _.-

CALCULATION SHEET .-

SI CALC. ND. ( * ! ," R EV. ND. D '

. .

N./ i./IP- CHfCKED , /,4 , #1-# DATEOATEORIGINATOR *

..

II I~8 7INI Jos NO.
- PROJECT

4*d Mf A44b l!d! EI M 7" SHEET NO- '7'
sus >Ec7

'
* - | - - ; _-

*

..
. .

, . .

1 L .'.
..

-

3 |

.z- v<. au 2 s.!2fx3-.'*

s

.

l

N M*S1 b M If 3I/c, d 4 Sfhed k v.'

a,e a .~ e e . w n . >p o.,,,-

10
.

It

b sN b Shos'g E-**y$ k * $ 5 * *' b s***f

C ge 6 s s. |*%I0 { A'I $ p g.g. 1, (f) 9y g.|e.'O

g (,, l.3 || + *)''
,

*
.

14
.

p tfo L it. Q km*f''

z, L,s , p S ;. 4.asL u . ksgG = V f~ w u s-. an.k .1 J. :''
e.

19 ,

u

En: > 5'(xe Q :3s55d R,,, V Mu , # I b3 : 1a sose* ssisq= gg,y pg l*
n L .L (

_

(izazib d3s)
-

.

. o-3*,,,,a,
_

rrr,

&[1848 .e) J
x , , A 1.'t , tu.7 arsvvis5 ,, c c.: ,,,f *

= ,,

% : ** 4f5- b 91 vpr , is,29. is.,,..= .

-n.

} r/l yeo . sa, Q:,,LQf : 187 s.kQn/ n-* Sh| E
.

m., , Swa . y c, .L+. _et sti . nx.- <.y.
'"

_

1
'

-

" . . .

& '$ em k. 4: y n _* ' LI' * a .7o .') > fo M4_t "
31 & jfg

-

22

" o :// s af g i) tg f, ,/ t ._, O r ,Floa r .
.

M

N
.

3B

GPD 27M s/M (ED490
- - - . - - . _ _ - - , . . - _ _ _ _ - . . . , , _ _ _ _ _ _ _ _ _ _ _ , . . , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

f
, ,



. CALCULATION SHEET'

c-I-5 o :aav.us.cAtc. NS.- -

10 !3 8L13,/10 //2,
' '

onicinaron $. @A64 (41 - DATECHECKED ~DATE*f '' '{ er m, uo. nrn.no;.cr

.u,,,cr t .. > e n y n L. z u . a w w ,,,,,, i.

i i
..

.y.
_._.. . , .

.

'

41.
' '

.
,

~~~

M.'s s .'/s e L 'e A / A L < t . c q e: Q
*

,

u yp s,yy-<u en= ns .

7

8

'9

As 27 -2 :37 Ass I3. . # Il Bu1 = 19 72 in' ,'*

11

/= 's' , d: 1s*'1

13

hs $
15

.
-

16 -
.

& = t,i d As" n n xis.1z =z3tc.2 u-FT,=
1.

19

R.,, . 9 4 v snc z. - 3 rs k-=
,

21 4 27
22 .

1
X, 3 (m } 1 g rS x(2 7x14 . 2,r4 Ji23 _=,

24
.

vsa r vs ,r. .. x umves2P
- - fz ." ' '

Js T . (c,,,coash 43 ,-
-

;

1 x -
.

m. ss. 4. sL.n d y avu wL o , irs .4 .sl 'afl '"''

F.,.-
x ..

? pr.f M 7 lo bs o.7C %s 7 $fs-*
,

w: .

Yb , {$ 833, (l. f }Q ,DL-h#' pe) f 'g g s ,M ,g,

, -
z w ua u s. m . , w >=

n

ok 4 = ( * 1n.) ( s xn-us). - ***''## ## = fI 9 4. 8 f'**

a Sgf t ' ' '

I = .

GFD 2706 SD6 (ED 6h. ..

- - _ - - . _ . - _ _ _ _ _ _ _ .



P O
CAI.CULATION SHEET

' '

cAi.e. ho. C - I '' 5 REV. N3. b..

onsciuATon_2ff, O% oats 13//o/#t carcxso [ a b as [ !)#!IL-ATE

(. '7~rn $ son No. 13 TA 7 '| \rnosscT

L.d h o Rud.m WJ. E.L w7 t swesvuo //sus;scT

' :
. .. . - -

.r. .

1*
2 .-

4..

s ha:., e-~n & dJi w p*
.

.

.!crr)(,. u-e) = cr.osc x 4E e_. = 1 Lx' ses 2.

a u,,--s~ a skh-. % ts., Aq M u? A'

, _

* ''
- +L = 7.< j o okrr% y

fed % Cto _

-

11

12

'' D, a M 12~ b h !. c ' , v = 1.s ifs.s

14
.

15

og,:,,j s g g,, M| s' ,c24221cs.st_ ,<a

*(A m4) 26.m+g3.m.)" -

i.
,,

Md4u. kg '(d*JR3*g)(17y#1.)y - a f $8 7 0;,,1"1*

n 2 K. y **j
21

-

22 *

Es s. 7ZI f k - '" [
23 [

44., ~/ Aettg gd. ,(~ sl. *. .td t.s.g-n |'' '

. . b- - '
,

f1 I'" +L 8. T <. /0
-

,

u r a .. s 1
-= .

ON"
.

=
- .- I,

,

g "
----

,

21
-

*
.

|33
1

34

'3B
,

3B
"

GPD 2706 ans (ED49?i
|



. . ..

i. CALCULATION SHEET
~

-

f0 O * f* K REV.NO. b
9 cal.C. NO. -

.

#f/b &h DATE /3//4/f' ? CHECKED u DATE .I N
ORIGINATOR

( rROncTm_"T'~MT hf47 '
JOs Na.

#

sus;Ecr L e */ by 8-u A 8/3 El 7W7 # SHEET NO- /

: :'-q ... .
- -

~
~'

!_ stissik n e. p'oo s g.d L ,gf*
.

4 -
,

h T-d II : '3 ' , Vs * l y f fe5 .'

p,o7

7

'Y4s. r go'o.e./ 'firge| S/'e'n s fn C $ser-b !~f* ac.| Snwy

g ,v (f* N ( /f g 4'g7 k - tT10 3 2,=.

h(.%.^|32+E3'l*l1-}11
o -.

i.,W Q , Unis.p c.rs tos) . * ~e*** "' *- 4;;," ,.
.

89t*y

% : A m D:sy LJ h~ ~ %~ 4/c. A l-~d - (.W x n-)''

*

14

$ ,,, s Y N t2
$% gTelg _, $ # Ik*** * ar 51 $ 1 |. g.15

:

(27 it.) ( 24)-'' L L.el 4
. *

17

YYY* CostortE [o n CO he-ee Y . 0 e $ll$'o1s
fM,;

" bM o- zo - y, 4 n a s.s- s it;
'

-

x . Ant' vws Mm$ ]' '

* .7 o -,-e -

,,
_ 99sT vies , .e. xis~s- o

22
1

.s%,% 6.,avey & EAJE eqc - Q R, x = s ss~k-;<z's?' '' -

e

.
. . - L,A A u t J e 9 k 4 el~f,- fir N

'"

A-J e ry'n) s&t.% <3. a 6 ~g&A''
.

?(. u k- Es + .!. .

"
'= xx.

31
,

= Te1 N f&
Mf*5L N'Y!

33

lo'. e h hr. Ne ,eM !ans W$$X 360 00Me,,
4t<k g.s -$;- da N 'h rm.f0 .

*

L, tt // aw bu , Jo'// W.7tsfiu/ t a~pd
.

"

GFD 2706 s/76 (ED49
-



- v.

i CALCULATION SHEET
e i-s .Ev. ~o. eca. c. 2... .

.N. - ,W - DATE #8 8L CHECKED ' k. DATE /. 'I. , #LORIGINATOR .
'

TMf sos no. 1 *t_T19^

enosecr

susJEcr b oatM bem kM b'.N6 El *10I- SHEET No- 25
e ,

- ''
s .

. - - - -

7 3 _ ..
2 . .

_ _ .

,

. ..

3

ffits s'$e ovk fleev Jysiss. - 2*

s

11.T||2Draf 'ss<. 12" C ha 4 h:*
l ,

7

s

* ffC,., m istils, m,l.'|| prof }.Inf a|.|$n~ evs. f~ d2$2 3 3a ,
-so

,

* s- ove - 2 sJ31 x 2 ee . kk % 0.4/ ks"

12 .

a c.. :w :
-

is

''

i. u,, .vw v. a u m. .

.
. .

s - / r :sr.'la. 4 us J r ap..Jf''

,,

re j,u taa : M = t.e= ..vsv* bd .Lh. .~ .

8~m

'1L sa i<n.af f<. y/ SC i 6.,4 3 % absas.L s q u.f"

s.,9 y ,,, ( v'Yf G f ,,s., r y 4-A= e
** 2 (s. yay + ****"*_

a t c m , e d i ,e) ' , .','' ~ . z."*

27
-

R u ts C.re A t y la a. f ( Fr . ~ (1su 'ea esea.%*
i

Ysey k (a sik'., M & ca.f Q 'h'o*7;* R ,, s-

" b W Vs** " W .a!_. ...
Xe. . ..; / L

3.-g*(423rshsh .}a
,

s A.; , E-4 y. q., al % ,{f ta*/5T*S&#b'' e

"
it , L , S L sh d reof*=ss. . i ek4-fasN , *~/ /C eqd

M>IEg g,6 i : f.",1.413" "

.2 < soe.,x.,3.

-- . _ . _ _ _ _ _ _._ . ____.-__ ,_. _ _ _____ . _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ [ _ l' s . " N-



'

o.
-

>- - -
-

.

CALCULATION SHEET r'

C I-5 cEv. w3. bcAtc.uo.- -

18-[l * h L
(

- O t*- - DATE /3 M,CHECKED 4/
e e- - - DATEOMIGINATOR

/3TffPROJECT M 'T JOS NO.-

lakM Dfwp kCA C. h. N& EL .7 V7 I N
, g -

SHEET NO-SUBJECT

g
1

. ..

2 :
-

-

3
,

.

* z- ny a,s a- 11stx,..
,

% ,,,- f n e.'ss.'le i. atsu-al L y.Il3*

/.s E 4 h. , ~ + L t.s . A ; Pl. =132*
9 u

. i.2 ii .

*

10

*/L.r7 I b g.,i s h. :w 6 - w n ;. alra d 4. p u f4 4"

6seg E. , , C/ *"? C a.1P ,,, = r. // * - :.''

zu.zis t "* *a)"
e. . .

3. .

( '* a k M s = ( n s. Q L A7 sis) > ** *'#"'*
'

'

= 10 3-
* rss y -

,,

'* As:s h.a. 0;sfc.- k {. ose a s a/es L L J
,,

e-= r_ce.- w a a %...Lest + ^=
.

'' '
a re *. bU e .

u ,t L' ,,.73,, to vj;p h s1s~ktG** *

-

2 vser .

' Sbb E-4 g M n=j" k 6,] 4 [,b,We' % 4,3*M k-'E
'

'

.
.

.. .

kg

: . WJ d q m% 4:f.g"f-+j 51<*"

g._

,,
_

..

-
..

31
,

22

33

34

.
|

=

--

- . . - . _ . _ . - _ _ _ _ _ _ ___ , _ __ . . _ ,,\_ _ , _ . ___, ..._, , , _,__ __ _ _ _ _ _ __ , __ , __, __ _ GP D.270s 8/ M (E D49 )
_



- ,
*.

t

| CALCULATION SHEET --

'

'.
'

cate.us. C I E nEv.u3. D.

DATE /2//1 !I b CHECKED 4
-- .

- ATE /y , #t -on:GINATOn Mr - W

.(. /M81|
. vnoncT ~T~M f* Jos no.

'

susJECT d#4 .Or'* D S A b|de' Ol= 7 9 *7 I ' /[sHE ET NO-

,

1 .
'

i
~

xdta,. %).= - --

3
,

-

._

s.f., 3 h b44 % F.* PlescC He.J.
. dH as. /PL s/ .!

i

s

* %.a. 14%*d d I'

'

~

destb }/ sad sse 'f s 17e Ta.,r = J yo k,'

a

* Res tf7 H ,4a/ gg r. 29 e.. rt k . sa.,
*'

,a
- n. s.

. .

4en.cb., Hed 7.b A, c:. 17 '"

12

/ o n ,.. * ffe ee $ *$s .i' L.sA m 61.T4 x I35~''

*Y
. 13 .

Of of se & C3e* MY evL & g4,,, hA4 m .
'

.

( is..

t. % :L % ,, C M ,= I 5-(=s.sz"
is 3
19

,

'

7, A.ef. If n&* .)
- * io

.
2,

22
-

5s +1e /.''= xs A.,-

x -
.

.
.

, ,

' '' ''

n.y; 17. --S.j;a .
, .

: - .

I d A yu: h , 'I T hJs a 2 s 78 7* * 3 # X '' h ffgy K . [$<,$./.h3

] Ifl $$oeff .
* ad 1* = 2 #''

.

;_ 'gg, x, sr.sn..rrsri.urir x (A ) .
=

_ .
,

ii = . . .

g _' _ff = y - . .- . .

.h" ''

'. a..na._pc..yc) c..aoerio c4. rad $ vn * W ** 1*- 4 #383'*!

s' ares g It.-

en-ud:!. qas.g g.m . .
. -

.- .
, ,,

su.. t fe C.J kl*{ & t-/s = see to
,

:'L ..

*

.. .*
se .. . -.

. . ,.
.

* *
. ~ .

,
GFD 2706 s/76 ED491{



I" \ .- |

| |,
.

cal.CULATION SHEET :
C** REY.N3. D.

CALC. NO.

OATE-[,/e*#, #EN % DATEII 1 8% CHECKED *

ORIGINATOR, .o /N87T JOB NO.PROJECT

Le d DNO E-''t. N e . G 7 ud-( I '-SHE6T NO-sus >ECT
i n

I*
..,

. ...y
---

| ...

! 3 (

4 2 - 3[fyyjgf.Y[/2 = g,/3 2 [N. * # n1

J ;
. war...erm L

._
_

7

E, , 9.c (x, L,) =. ro,7 * - ,;-

=

e

10

n : # 2 /* [3'##) Y8" = .It /a. 7,

2[14+N4) 2[,3.I's.t')'

13

14

/ g % y,,9 p, 4 ,15
g

.

16 ,

17

h :. I .s . 7y FT'

, '1e - z. g

" c:. 9 ,'n

21
,

22
.

-24 - '

, ,

*
.

! n
.

.. .

M .

. . .

3 !'

N *
,

.-

30 *

.
.. .

31
'

. -

,

33

34
.

3 .

35

- _ - - - - - . _ _ _ _ _ _ _ _ _ ._ _ ED_.2705__8D6 IE D44 -_ __



3-

( .
-

: t CALCULATION SHEET
'

C * !* b R EV. N1 0
.

SI CALC. N1' *

b* @ - DATE i2.// 7 /# t- CHECKED [' 1 OATE /S 1
'

omGINATOR /'"
'

.

( WT Jos No. / 3 ff 7 .

rRoxCT ,

sus >ECT l..) he faxeI. % EL re.Avit' 17SHEET NO-

*

7.., i.

2 :. - . . .
..

.L 2. evh /**r- S 3IA I A #d *** M34Y2*o*
$ ,

: ,,.7 ... a # ., p .- a,c,,. u.z<-

' for DS 8*h \o

Ms*

to Xe Rm_ +!
:: /c

'~
[

,

6'7 gg 5's : f f (8-m Y)" e
12 t, os'

Y k (%k'.Q-2, z s 2*1ee x sf 21 't- Ilio k13 g :

% G .,.. g g >s-co,> si . _;n .

g, : $ lbAv\''

9fg,stxst.7Lso.ftG~2l''=I411etaa e co u G . es M y (tsa. 4 s& Is).' '
''
.

11 gap s 1*$3|1 (gggig f q(3,$=sa),

is ypas.,,, <z.2==

)( e , ,. 2 7 6 /n''
.

m

1.r(2x 4 on so 2-7 $).= 211.5. h-shf*'
Es :

22

8 ss

. !"f* * Vs ~ Clo.rt) Vs~ ,,,t** ,,,,
j s s ., -

E. (% v!!<) 2 (to. r/ t *) .

' "

as

Ys = 5.77 f Ps . h * %'s. e. c v F T e c . o%
- .

- '' .

s

a zT
._

, .'-
.

1

31
,

22

33

34

38
.

as
GPD 2706 8/75 (ED4&

___ _
_ . _ _ - _ _ ._ _- ,



u , .. .-.

- ..

CALCULATION SHEET .

e 9
i,

c i.e. 3. c- i s .Ev. 3.
~
- -

7A &~h #3 /bI E'E=- CHECKED ,[ #I --l, -

4 ATE RDATEoniciuaron y, , .
-

/l[[7INf JOB NO.enoJac7 '

L.d La, R== 8~ 'BW El s u. v' d' ' suseT uo #E l
su a.:T .

s .. :. . .

,. .

;_- -
.

* :. on p..< y.rt-- 2 Bu- s12h Me
_

4

Deny ,s a$1* J evs. Te sr. & *~ 2 -**

i
*

tYls's s)<., mass g"n ben M = r a < ,r.r,' :.

! 1g

e

L S f Aa b | 10
'O '

'

11

Uk #% f.T ( A Ye),'*
5 3 .=' 17 8

g ,

is 7 ; .

[ c' : },,,,& g M!g = z 1 (g g , i c a x 1 tru.1. - 6oo k. (s <.).'f'* , y .

* Q n' Citt- x 15 g M,1s

R,,,3 , 34' t 25~st=*~%)sLt. : Ilfo k' ' '*'
* ,

g,,/, , y,. * c...,sti c.f. 4 Csq. sL.A 8C"

$
yno,...xtr... p(api [ y (r= sf}-..s7+**f"'*'' X. 3. -

'e -

so

3'
' 6, , 1..s- ( z a yo,,o.sy) = .go tt u -,6

a
2 * t i

28 Es: Ma 6 = 4 5'O %'t
2M 4 vie} s(ss2.+t'&),,a-ssid.

'
~

*

** *

. .

a -
,

. . *
' ' ' "uk Ma = (tiernts)(s<ai1 ?.'''t Y= W C' 't=.k.R=

2s -!*

,, .

t,. .

8
_

y, , ts7 (# s. h s ,1.L. * *t n FT = 52 ~ 'n - |
* *

ST 6.

.
. . ... . + ., ,

.

31
,

32

33 .

34

3 .
,

E
GFD.270s SD6 (ED 695

_ . . - _ . . _ . . - - . _ - - . _ _ . . - - - _ - - _ _ . - _ . _ _ _ - - - _ _ _ _ _ - _ _ _ . _ _ _ _ . _ - - - - _ _ - - _ _ _ _ - - - - - - - - - - - - - - - - -



:
- p --

. .

t CALCULATION SHEET :
'

c - i- s
dEv.ua. oTE oA A1

se C C. ~2- - -

ORIGINATOR -
DATE I 2- 3/A CHECKEDE. AL?O. & W

/ 7-
i

-

,/ M Y JO8 NO. I3[II7PROJECT

L ** Fe O b d ** H dl- El 3Y7iI' SHEET NO / i5USJECT

' *

. .-

2 !..

tea bi n-=T' avn fl.- sfsi< 2* g
,

,,., a a,s. a s . p .- u n ...

, M- .1,. ct-

fe %N $2 s*te, la'
v

' W 5 = 94~ (% R )% .s + }. : le A 5,

|
" 'xg'o e,

+11 y
* *'s tosias, .

-

4 ,ar

'I ' h = 7, p 2 0 '3 0 0 2 2d F11, g *f p 7 A , [$ 4 %/.[,
12 s.r*1rt, x s(

is

it's yf.72. ***1Vf 4 'l = 1y 11 k l5W) 'li. ef s 8-

*

17 g,, pg g, g, je, ig- { g g y ,

k , M## E I'I 8 4 3 (gs yjg,, t/ (/.f sl3
sv,2,paa n ,... u -

se

20 f q,4 0 0 $$ in
21

.

|
*

Gs 9.f (2."t/00 1 a.685) = S'{4 k !*e*
.

24 -
.. ..

,

*
*n .

'
~ A/[f* (i,.rtf vc',

6s =* - = - # 11 : N4
*

| 1(M,, +Ms5 3 i * ''' f '?',','[)" -

M .

* ' * #I |37.[ O(lJ gi2 f 13g & kg s sw..
,

30 13 d'. V
'

. .

s
=p. [I I$fS $. 1,

"
- g

2.-f 9-33

''**
D' 3. In-

35

3.

GFD.2706 BDS (ED 6el



.- .
.

.

CALCULATION SHEET'

. S ,asi. ( * I ~ S REV.N1 b
cal.C. NO..,.

ORIGINATOR - P - DATE '/3 // t / f "> CHECKED t# 3 DATE / S8 #2-
,

JOB NO. I3 I8 7
PROJECT

0 b ] Ib Td7 I SHEET NO M3UBJECT [** rl he.O 1A
'

;.

1 . _ . . . .

-

2 ,. ~

3
!

4 '
..

I i M*

/. j .ZZN'~ - .

I |E . .

e 1 .|
-- ,

.

r r'/ / * . y
1 | 't

em C A >IC'l**$ . .

n.) wa,
C** % ._

- -
- - .. . . , ., . , , . . ,

.~<.......,.,.....,,.3, . . . . . _]. , .
.

[ y
- ._

.

,: . . . .,~, . ,
,, .

. .,

-
- -

11

'/3'rs II*f (C'Fj"U -

W2C213s' (C's$)''

(
13 '

, c:,Ja .s<

s 'r .

e iy '15 i

se
.

| 17

18

sg<-a:-.+a n.,7 e / fte'Ld' wa-.'

='
-

n. . - s aa m: ~ .
22

-

I 22
|

Ay/' f R A} & S:: W s. Lt . suL c Ja.'" %-

.,,

|i a w .-.a e s-., a..s 1.- .. a,, s a mi.
.

. k./f it 6.J A w = -sJ C affa/ s u sek'." '

.
4. (. s/nJ Ltel e*n~ 4 n3 e.utel

l'

.

' 1
'' Ha f.- I.1 ca. eaa L sl.] = 12.i 16- su ,;,;

,

,

s 2-sx-P-.ye 4.- A. d N k Jt. d"
,

.

3B
GFD.2706 8DS (ED.6%

.



.. u - _ ___

..

CALCULATION SHEET z!
^

-

c . f . 5 nEv.um. O
8gG c, ,,,, ,,,* '

*f DATE /2 JJ #Nl%-/#l81 CHiCKED -

M. C- DATE ,

ORIGINATOR bf87 '

Tf _Jos e:o.
enoJECT -

sus;EcT-I-ad Draf 9 # * tt!- IIcIt El 7 F7I t _ SHEET No S /
t

. .

' - - ---'

. . . . ,

* y ,~, . . . _ _ . . . .

- .

S sL 1./. we Hstc4 Reo * | A t e.A- 2. n.ev* q
s

' f - Its ''E fa $ N 3Hry<) .l.aol fe bsa.-* :

7

3* f/$ N*
Dre|0Y Mk.pe : :||-6 4 C. M y

n.za

,n

p.. > A s a s .] i."

12

' E.L., + [g a /*
'" $n te

'' is
.

.

'8 d's , f. f ( L X4)*

i 17
|

|
1a

'' R, , , 9.,52 !Tf%1 a * 763* * 14 " '* * - @ hs
L LJ (11Als-)*3C*

'

25 339 2 c 4 4.- w, A %4 e s.. - g' 4 h2te s.N7

s

Ls f L* JM.3 v0100 3 ,. 3 y c /n**
_

p, en: vrez.,... 7ps
~

23

3*
* ..
.

[
.

,

| 3'

$ en. nd G.i , 9.T { 114 1 x *. 394) 2. /08Z. k-m .

Ym

gg, _ m _ ss(3Y/I YL a 11. t Id I 1-I
'

2(,&& Me) 2(2.y/t+s),_

" '

b*

% z 7.3 lf5 he Y ar *11?
' '

.Y g to oos3' .

32 ,

33

34

8 .

m
GFD.2706 s/M (ED4E



g - - - - - - -

,

7 .

' CALCULATION SHEET s
i.-

( * I* b REV.NO.** BI0 cAtc. N3.'
*

/ !D d# DAls /2.//f /#E. CHECKED T d Jk 1!- DATE
'

r , JJ, A f-ORIGINATOM v

C
- c

- -

PROJECT MT aos No. I'J 5 3 7

L* 2 bP bt 8e Dde Il *!V7i/b SHEET NO- 4 'L-
susJECT

.- !.
t

.. . ----,-,,-.;
, .

.,

2 ;_- ..
.

,

3 j.'

koreSqsk Ike.v b do.n f Av u. 1*
Z O v e~

s
.

s

. 3 * f| $ k* Yff f. 8 Ofe Rh VLe.< *

a

d '{ | ./h* for .

,. ,, .. g.c <uo .

13

14

'' g , ,._ YM<s,, f 5 Sot - ga yoto x341'1 , y gg,( Hg
_.

L g,. 4 (17 : 12) 3 27
-

(. is
~

Desd s, 1.= - 7( # A12# tolt;
,

2.r (. ( < / m h ca - d # E~l 17

t Li .ru , (i7mf
_ ,, y ;,ie g, , _

,k yt55' Vf r So,*** x 4*101

so

'd ; R w:c c) $s as 1.f [2 ft.(p s 3,7) ' = 1o 2. k - ik'

22

itt V s* . (,2. t/,'( ) W* io223 Ess - -_

'" ". 1.( H, +Ma). 2D.yW+'?:.LL.Y*

- ..e ,
.

25 -

*
_ .

'' is : i.17 $1. 5 ~ k e.7/3 6, ..
,

17

h .s- 8. Y th
.

- .

. . _ .
..

#
~ '

.

,

31
,. .

34 .

'

3s
,

as
GPD 2706 sDS (ED4N

.



; . .. p- - - -

,

! CALCULATION SHEET
'

C * I " S REV.NO. b.

*- CAi.C. ND,
*

DATE/A!12!#7m
.

/E//[ /P- CHECKEDORIGINATOR DATE

rMoJEct Wr aos NO. Il fB7 [/,,

'(.
sus >ECT la J Drop E ar ds' E l e U l '58 7 - [ SHEET NO 33

#

i
$ .

-

. . . .

| 3 ?-
*

L Su mm 4vq S
4 y

|

'

,' A . 1 4 s s d e. SL:JJ &$ 3

avn gnet c v.-Q' ha 1
, .

. A y/' h. i.c er: o_&*

10 ,

11

\ s sa y' sud.- w. g'' na z
~

h 13

ZYe Y U Nhs

On. s y a ,<)
. ,,

' '

s. A _oA,4 4 itud c-veg" Su r
i.

[ M. Ob=*

"
.

21
~

22

Ruet- Hand }{/:" 8- .

* - ..

.
.

. h&A_ j. G Yt,s. $ ds k y- C& V*

' y gg.gn
= ..

d Ve** Ard4 2 Se # / 44 r=
,

.
,

s pp a 6 Ir,
.

'

\.
-

*'
.

22

ArtA s1 kk Yf k $ Y' '

An*

M

& b' # Zi /' . .e.

. GFD.2706 SDS (EDet



' '

920 CALCULAT10N SH$ET I-

gCN c. . l 5 _ nsy,33, 6* - enc, uo,
g-

DATE _/1//[/#L CHECKED "1 DATE l} /' w

-fMC. ' _ IS S*67 | |
*

| ORistNATDM
*

'. . paa,eer son no.

SUBJECT b N 3 r8,4 faAb Ng El 'T V7 - SHEET NO 1Y

*

t|
,_

2 ,_ - __-

3

0 C 74,s f [* M b
s

.

s

[rg 7,, o 3,d b ev ' C=V.7

e

la vs.a shf a s7 f T* .

11
e

12 C" F. ses

13

14

15

16 , ,

17

18

| 13
|

) 20
.

21 ~

i

22' . ,

.

23

| * + 24 , ,

.

'25, ,

.4
- .

27

1

3 -
. _ _ . .

,

U ..
.

32

: .* 33
.

34

| P
.

3
GFD 2705 Sn6 (ED Se

, ,. .- -- _ _ _ _



. . . .__ '

}.......

G O y; a
. ' ~, *

CALCULATION SHEET .-

(* !" S MV. NO. 'D _jcAi.c. NO. -

g -

2,/ z2.// r CHECKED- , /I.- -D. W DATs : kJ DATE 1
.I onicinAvon 7.

enoascr D T JOB NO. ITY87 N"

susJEc7 l_ =/ De= p
EPAebu Tles . El JuyI[ SHEET NC' 'I $ *

1
.
.=

. s

g ' ''e *gg

4 1 .

I l. 2n LA ***4. Co 64 W La h 1 & *'
~

. ,

T Q g)g n of y&) ,
.

* i

up i, p.zt la h) +. A ,'t , n si n u |
'

= 1.
11

0 1)> _ hR f = -- 5 Am *

13
1>

13

eL<.skaf
| s pa ,/cd, m. &a' " -m a<e

a

U b 4Ir$*dV4.. C. Y' * A('
= , s

h h ,j18 +- T.

m s

co 4 . azsd % ''Ev< u-@y. 3,.trJs'
.

.

m
k' '

@ ' e, as so J tm - f A'315' [,u
_

=

talkspac.Q.
*

= ,

27 s

f- Ce /so.<**$ $4f 4 4 ' W , 5 $ *** N b d, 44/hW*
-m

de > ?4 rN M.$ $4a. G "e
,

s1 -
,

" In M 4'4 /c 4, /4 t * , *
'

2 .-
,

* m ,

.|M \'

'

.Am
- -- -

- q.

.. n



,: ., Q.s
^^ ~

'
~

;

l, ; CALCULATION SHEET a'

N*!*$ REV.ND. b.
-CAI.C. N2.

h bL 1"2 /2/L. /ft cwEcxEo[ Nb88I oATE />
DATE

{ '*
-

onraiuATon u <- t ja
T M T. Jos no. 13 3*F7

eno;EcT

| susJECT I.a Iv e 3 I**I Nd . I!'347-S SWEET NO E
*

-
se

. .

i , --
. . . .

.., __.

ca lum a p s:J u/ . ;* /- p. .v. .y . . ,

-

.

4J 0m d f .t h J d < l c a . -7* 7- uH.--L
7

B Z &,riu* s.s ., .

* L/
*

13

pla I23- 4, s 1. z-" -

,

12

13

" .' a/h at, m . A a w' . , li w 4
'

1s
'

; et E. %,J Mp. m:.c..u._J.| =
17 i,

a t. c. p A. & A <s Q L L .
1.

,

.

m

2' s. h. , tL, k (w a., L aAM kh%'

.2~
! r.

5 I..r ( y 2. s *)
po.

. o +
'' s v7. s FI,e ,,. 4 s e s ..

.

3 . ,; ,

*
'

oc.L < e J a2 . a. i L.( kap ,
,

,

'=
.

'l 4 s p.kJ M . a y x,s A. $ s e 4 %"
j ,

- s v 7_ s ' r/, ., ' a// /. -. p . *_ .//, ,,,. .
'

( . . . '(
" tt .

.,
. -

<
a A- 9'q-.4 bA.# . .[' ,, .

'' -

sa;<s..u u-s. Lt wa.Jrtt.)A '" s-
'

\3
N' k" % <. e , it- // had L.em t'L.a.LJ 13 pspJ'

1

N F .f. fai. f.gu,w m. D n. to r. s.am- . :d -
- m a a ,m ..n.,.e



- -

4c ca\c.. m . V ''' *'

*

..
,

-

MEMORANDUM
.

'

(- " DON'T SAY IT .- WRITE IT" .

( A9.,,, 4. Nornai , M. D au p: i.
i

6. foTTbh 17.) d B'L-

on.
2 eau.u- -- _o.a.d. ..Q, to.)....Analy.sts. ... .' . ... . ..... .....

%

. . _ _ . . . .
.

. .. ......... ... .
_ ...... ... . ... ..

. . = .

.... . ... ...... . _ . . ... .. .... ..... . . ..

..

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

The.- . o..ho.u..)...ine ... .in".$.or.tnat.. ton. . .i.s. f. .k... .u;.axded. .. .. ...... ,,
. . . . . , .-.-

|
,

.. .. .. . ... ... .... . ... ....... _ .

fo. use,. itt. .th...e W.. . eau. .y...Load....hr.o.p. . .A....n...d. .ds. .......
;.

-

r y-

. ...

. .. _ .... .
. . M _ . . ... . ... .... .

Of -O..n......R\/.. . head and .. r.k..c ' toc ..:.. . .. .. .
<

.

't 4

. . . . . . _ . . .
-

..-
-

-

S .. .... .... .

. . =.
_-

.

. -

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

. . _ .. ._

1 * ToInl. W.ei.a.hT .o t. RV M.. . cad 1. n.. . .m' = 17. 0....T..B..N...S..-
_.

J
- . . ..... . .

20.0 i.n. c.W.ef..
a . 0 D. u c r.... R.. \l. R.eaA.... .IAo.

- =---

-

: . _

. . . . . .

.- -

-

-.. -

.-

E)- O f % .t ,.. M ..O.R a d '3. -T..m n L. - - - ID inch.dI*'
*

-

.
.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _
. ... . -

- ..-

,ne 4.s. . ..o.a.d ca ac.1...... r....th. e,.....3.. 9. . *........ ..... ...a
t.* ..

.

20cc
.

apt- m t. in dcO' a --- =-
' 't

f_ b.kr b.. khb...[., . 8..d.Ce.. D. . 3. .b...N.. .t[. . .., .. .... ....... .. M . .....'

.
. '

... ....... . .. ... .. . . . - ...
** .- .. -

.

= . . .. .. ...( . .. ....... .. .
-. /-

Q) ... M .. . . . - . - ..c'
... .

- . . . . . . . . _

^******
__

,_ - _

.e. . e-
-

-

-

. ..
..

r ,
e

e q' *
t ,

.p.***.***-
... . ._

_

.

..
-- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - ,

..f. - -
M80* *.

M.MM..N..M.MM.W N. ...N_ .h.h ... . . .WM .M8

' MMMM.MM

--..........--M-
a .- .. .-

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

.

.
..--

g
, .

W
(

- - - - - -__ - _- _ , ._, m, . , . , , .
_____a_



.

. ..
. .

'

r .

.

Y

e

IIDGUDD@
[ $1F@ED R.W. JACKSON
l

EI:

~ TO:
,

Tkh h +Ae co/c ;4<I

'

hhe 6 " mim/e shieM

bacL oo bi

|
cteop

& o-s Ha
cippewec( fbe ve/Nu.e co-bdei

ww y,

-

4]28}83
_

~

.

S

., *

9

e ,
e

9

a. S

.

.

W

4

9

l
_ _- -- - - - - - - - - a-



L
'

'
.{.

j.

. .
.

.

C.a, I c . M o.._._c. - ) - lo__ :

i.\ Th |t c o l e_ . ,er far~eJ := reenante
war

i

hu rer>uoT?s i

+k A +ue $~ A <,, .-
TY usa t - a t <2,Re.)

_

va n e-

.4 ~:ce.:Ie eA:JJ.'
-

, .

. . ,ne L...adel L. +Le n9" dea s n4
| < L. : N.1Isu o !+ke e c h |e lof ., S a c/sene d.. .- -

,
|3 e le . Aj o . c. - l - r - Tk |t e ,1c _e

e. J :n ~ e
areu.n,sf.,'nm

- e u r-
.

1

.

x
_

.. .

_

,_. _ _____._ .

.

w

wee

-_.

I

* -
.

L
-

.

,

l
_ _ _ _ _ ._ _

\
-

.

i .-.

.

.

e

***6* eauuma e ..e

&

E- - - - - - - - - --



'

CALCULATION COVER SHEET.

,

T M I- JOS NO IM 7 CALC.seO. I"I*I O ~'
PROJE C1

'

susanct CHFCE tF RV MIESLE E H L ELb BREAK.S W W IT |S bMO PPEb -

FRom _A Hit & wr 09 G"
d iib! E3Wb b l- bEEOS oATE _OmlCIN4 tom

14ARMA V DAYE &r h5/8 3 3o T. .o o,susETs.Casca =

ftECORD OF ISSUES

^?fe's"- CATwo. orscainiOu av cats Cwco c4T A ,no o4TE .

e I s r a e a ter %ja.+ use d>6 d lisles we' war 6FT . 4/n/u (44 +At/u
.

PRELIMIN ARY CALC. |] COMMITTED PMELIMINARY CALC.
SU,ERSEDED CALC. FINAL CALC. -

.

.

.

.

- i

. .

-

.

&

.

f

O'

6 -

2 .

*

g .

.

!
.

n

3
.

. . . _ . . . .
. .

. .
. . .

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,,



5
-- - - - '. ._ .

.
'

.:. . CALCULATION SHEET 'j
C*I-IO REY. NO. D'

'

cai.e.Nm..

N O DATE # NNW dh e L h h DATE A l 5 - Eb"E CHECKEDOnicinarOn
(

..
-

,

Ta'~M 1 JOS NO. IM MPROJECT

Odd bS S SHEET NO- f
'~ ~

SUOJE CT -

! | ||1 i. | | l
'

| | | ! .! ! i l- ' t : .

---
.

'- | | , ~.
. ; .

i
.

: ! l:
. . .

i i ' : ' .

! :. _ O ME.e T i v E.2 '
-

.

i
. _ - T.B E _PORPC S E. _OF *t.815_s::. ALC Q1 AT1.C V l'%._3D _Ei.VA.b 1M b '3

-
- -

: i
-

< - .
.

.. ,.
;

-

. . . _ _ . _ ,_
, ,

. .~t wE _c Aer S mt t3_o F_A .MisswE, _ S MIELD PAMEL_ To Ahor.E ^' '

i
.

: : is - i . .
.

7 "TH E .EU E.IltA%_4E.u E st A*t E D _ FE.cM _D R cPP i 04 -. TH E. PA u E Ll
a .

. . . _ _ . _ . _ _ : _ _ _ _ _ _ _ _ .

s
._T B 2-Q u E M _.511_._1W C H . .H & 1 A H T . .

i io ; ;-

i " *TH1...LcAOS _15^Pc51.D _Wowbo .SE._DuE _To._T6.s E .PAufU'

*

: i12 -
t .

|
'3 __OWM .W E t A N T . ._De o PPl u 4 ..l u A . F L A."T..PostT t o u . Au o .H.s_tyiu q-
13

-

' is -. .

"TM o. . . E V D. Su P.eo St.Ti.__,_
. .- _ . _ _ _ . . . _ _ -

-

is i -
,

.
.

. _ . _ _ . _ -r _ _ . _ . . _ , . _ .
,

" .__Y AL UES _F O R _.. PAG. AME TE.#,5_.uSE.O . .W .Tsis c.A_bc u _ ._ _ . _ _ _ _

'' e.
..

_. . . . . _ - _ _ _ .

.. _ L AT 1 O M . __h AN.E .Pai E M C c M P Q T 6, D ...lO CA.LCW LAT t O M _.N O _.
'

'

Jo ,

._. \% Eb1 s_C._ _1._5 _ DATED. .__l; 14 $ 6%,
.

.

'' ' ''-
_ _ _ ._.

22 . ,
j; ; . . ...

2,3 *
. .

-

24
'

* ' * * '; ' ii + * '' .

|- ' ~ _ . .i
1 . . _ . ._-.

| 3 -
* i I

e n . * - .
, ,

'-

.2B |
_ .

,

*
|

' .
.

27 I i : -

.',
i i

2B . , . .4 i i,

i . e , I I
,.

,
,

I 3 ' i *
.

' - I : ,

30
~

|'|. .- I i ' *
-

|
- _ .

| | 8
. *

t' * -
:

. _ _ _ _._ .. - . . - i

| | i
. ' . ._| . _,| _.: t. ! '31 *

- .
.

.

.,,_.

(M| ! i e .
-

. '
' '...-.__..._;__._ . _ _ _ _ _

. . .
. .

J -_ .
-

. ...___.... .._

34 ! ' ; '

i. ,. ,

' *-

.

25
_ . . . . . _ _

'
6. . .

3B ' i l' ! ! i | ! i e
'

'* i : *
. , ; , ,,

n

k_ __o_.___ ___



,
. .

.

'

. CALCULATION SHEET i
. . - Ok'pi.

.

-[" # OREV.NO.CAi.C. NO.
'

onic NATOn \Ahllenm L . S h c as, oATE A - t 6. fe.'b CHECKED N. W DATE / 3( r- a

T M. I -E JOB NO. /UUPROJECT

susJECT LNbOD SHEET NO- S

CNEck /F Rl/ MISSt.G.. S'HElb BerAV.S R1HEDJ 17' 12 DRDPPet, reoro A ' Hdt&er_$F49
2 ; | i Ii ! - - - .-

. ,.. _ _.
_.m

Ve.l ocity . .h/.: .$ 2.hh _=. 5 G%5kg ,' !'!.! '* '

..

4
! - '

, ,
I i I .

,
. .

'
'E:.v,erc)y. . . W e igm _.=( _.M mde _x_h eiopt._ | |

- - - -

8
_ . . . . . . ._ . . . _ _ _ _ _ . .

e i.

.

W ei90 = c;, x 3 x 2 9 E l s o . 9 6 <- ~_-_J
7 '

' '

s -
,

._ . . _ . . . . _ _ . _ . . _ . _ _ . . _

%sile M us.s 4 e> ,, f2 ,4 g,2 . . " 5 * 7n
. .

*
.

10 D7 'I 8i

M u. s 2 S 9 G [7. . y. C4 - __L * .2 9 '2'_t..'2.'I'.-o.*_c t. LA s. s r A 0
"

12
. . _ =

- i i i-

-.. _

R. m \
S ._ . _.. . R. c 10 8. % S.s. .. _

_

.

'' 'i 'b M . '2 =
14

! ~~

5 "to9 9situan p
- =

'

y
-

( ,,
X -

. 'bl 9 Gb
. .

--

E
,, 3g4,5,ooo cc = i't), s2$ - -- --- "- - - - -

,
,

_. w _.. . _ _ . _ . . . _ . _ . _ _ _ . . _ _ __.__.___

" 5 Tem o E. uE Rc.x .. e o e. - 5.1A. 7.5 t .E ESPOUSE .?_'lo t.% y.ggg . 2 2505 uto
. . .

is .

. . . ._ ... _ . . _ _ _
,

'' Febhol Ede,q .4o .bc. obsodecl r % * Gi = 4GS S. k.1.nz
~

v 8.gus ,t 2
|

2
.

20
. . _ _ . _ . . _ . _ _ . . . . . _ . . . . _ _ - . - . - . - - - - - - - - - -

p, g y g r g 4 : p ..e p e c.g g . ...A.12espow_5 c___ts . ..F l=54 - . PLMb.
-

l ni .

C1

22 ,

.

|
-

+ ft = '2. 6 C < l O _ .. . O k - _. : .

. _ . . . . _ . . . . _ _ . . . - . - . _ _ _ - - - - - - . - - - - . - - - -

22 t t 2 'L 12'1.o5 -
'" .

. i' ':.. . __ .._ .== - - - . . . . . - - . _ - - - -

2s
. _ .

'T 09 9 S. -

S u t. A R. 5-f R f 5 S. = -- *\S'A J S L- ' - -*
" 2, oox 52 -

- . .: :#.
_ _. . . _ _ _ _ . _ _ . . _ . . _ _ - . . . . _ . --

27
_

,

- ' -

. fr< StCib Au 4 @ 4,hoco 'Zo?,sp.5.MBAeu
"

. N _ . ,
' ' I. m iw s.t ...S i..s o _ p_s .=. 4..._5 T.t e. e. ps _

:"
% s, is e o e s. . w. t m. .v a. e me. t.h . S PA'6 t % .:'W "- * ' 54 ^ *T h O ',

;
,'" 7 ,

..by _s u f f o n.T . _ Au b _T # "h 9P' 5 SPW-
.' q'i

,,

-

''
~ ' '

_ . . _ . , , . . . . _ _ . _ _ _ _ _ . _ _ _ _ _ . - - - - - - - - -

** , :

C 33

'
'

.. . _ . _ . . _ . . _ . _ - - ___-

, .
. . . .

34 ! | ;
-

, ,
=

. :as
. . . _ _ _ . _ _ _ . _ . . _ _ _ ________._._._____ _._._ ____ _ __.

;
1

.
. .

. .. . . _ _ _ .
- - .__

as '
. - . '

| ! i !'--
,- ; . ,

GPD.2706 eD6 ED49i
n. _ _ _ . _ _ _ _ _ _ _ _ _



'

.f f '. .

L
.

. ..

'

CALCULATION SHEET 8
. . -

.

E- / 'I R EV. NO, O ~
~

SgG '

cate. NO.

I~ 2T"82 CHECKED CeIANN# DATE "bORfGINATOR M'' f / d' JM v DATE
//

'?AS~I. JOB NO. |S|S ?PROJECT
pj/ff/lg f///Lt D 4'/&ts/N4 - W/A'E h'G/4 44/J4 T.V

SU8 JECT rn / #A*d # ANA L 3/ S/f' - cA3t*C SHEET NO. /

~

i i i i
l

!, i. . . . . . . ' ..

0_. 8. 16CTiV6
i .

* THE 083ECTWE o F THIs C ALCulAriOH /S TO DEMostsrRAff
*

THAr, [VEN .ZF REL.ATH/ GLY 1.AR66 i 10PE LENC TH DiffEREucESC

' ARE ASSyMED A FACfoR of SAFETY of AT LEAST 5 is<

* *
MAiHfA/NED FOR GA::H DF 7~HE /Y4 /HCH D/AMETCA WIRC

* ROpc.s. 7~HE Wine R0 PES PbR/11 A PA/& o F TWo - L E'dr
I " BRIDLES pl$6D '7D L/PT* THG REACTDR AND PRESSQRi?EA

" P1/s5 /4G GN/ELAs. 'TMIS 0836:T1IJE v//LL BE DEMoMSTh'47ED
''

'

M4tHdr BA.stC GEbMEfRt/ 70 ANAlYLE THE ROTA7?oH :y
'' OP THE MisstLS SHIGLD /P ROPES of DI FFER OJ7*

).EMG> Tuts A RG C/ SED TD'L.IFT THE .3H/ ELD. (SEE PIAN 39. 8)
'
is

his *

'

-

.

,

" Ass umpriosis
is

" /. Assans rHear aat rwo oirFsReur RoPr Leuc,7 Ms ( rwo
,

" SHoRT ROPE 3 AND TWO LCH6, RDPES)
n .

~
_

22 .

2. A.ssetMr Born SHon1~ R0 PES ARE CH 1* E. .sAMf S/D5R
'*

. OF 7~HE MISSILE SW/EL D (SCE P2.AH view on sH. S
m .* fon Rops cRiearwnca)' .

-

.

m ,-

* 3. v/ ire RoPt >S c;,,x27 class, ZWRC, .i~MPiron/Go PLew.

=
.. 6 TEEL, W/TH A /4/ Nit 40/4 BREAR/MCs iS TREHG TH'. oP

"
. .--... 66 1 ton,s. ( ?ER own. 2-cop- Isoz , Rsv'. L') -

.- . . ..
s

...- .& INE hEAcTat Miss/La $H/ ELD WE/6HS
,

,,
_.

ki Tc,NS.
...w

'
_ .. . . . . . . . . . .

,

S. MissnE SH/ ELD Is A RtGuip 80DY. .

b" .. ..

M

35
~ '

.

,

.. . .. ... .

'

P
. arr. m ,nm mm



,

:: () .
-

z-

CALCULATION SHEET -

-

.-

80 CA t.C. NO. b ~ l* 9 R EV. NO. O
'

*N ~

' C' '
ORIGINATOR . #// // DATE 4-25-#7 cHecxEo C R A N' OATE

*
..

g/ '
i TMI-2 JOS NO. /E 78 ~2PROJECT

SUBJECT SHEET NO- 2

.}...!._._j.._ _ . . ' . .
'

-

! ... . ..
2

REFER &/cES :'

4

( ' I. Srl/RNOFF, M/CNAEL V, PIG 43 u92MENrs MR E*/6 wEmJd,
,

* AAID 07"xte sunusys , PRennes-HALL (/9?s/)
7

*
2. DRAWJHG S :

9 -

'* O.) 2 -CO P- 13 02, RCTA BL D6; PJL AR CRANE LOAD CELL
"

AMD M|$$/LG $HIELD @IdrCo IdG > AA/O M/SS/LE SM/ ELD
''

S 70R AS E 3UPPCR TS. (Rev. 2 )
13

''" b) 89R113_d ROG DP)6. AlO. 4/54, 8EACToK BLD6; PelortnRY
''

L, .-.
d s ecoxioggy' snicas PtsN 1r EL. 376'-$* $ 37/ '-/0 ''(Red &)

.
- -,.

.

"
| 3. B EC H TEL CALCULanouS*

is

''

c4 MissiLa suiGLD Rt<nSin4 Wies Rots L.ELisrx
'*

7bLCRAHcE AWNLYsis C A s E 8, CALC. Alo. C.-I-8 , Ret) o '

21
4

22
b) 141SSilE SM/ ELD RJGG/>/4 - S AFETf F4ctCILS y'3 R OPE

**
TbLcanyce CAss A , C A L C . ^/0. C- t-|2. , REY. 0.

.

24 -

"
_ c.)COMPutse. Pkosnen. pcvstoPEb foe missile SHIELD

.

''
. RIGG /WGy 4A/AL Ysts - sAFETf FAC/bR Vs R0PE TcLERAF)CE

/27
CASK h , CNLC. Wo. C-l-13, Redo

a
_ .. . . - .

,
. _ . . _ , . .

.

, .. .. .. _ . . . .

,
. __. _._

,

'
i .

. . - - - . . . ...

. . .. . . _ _ . . . . . . . . <

34

35
"

*

1

'

_ _ _ _ _ _ _ _ _ _ _ _ _ . -



r ., (3 -

/
-

*

g. . . .

IOgo. '.
~

CALCULATION SHEET -

'''' '
-

CALC. NO. __O-/~ 9 REV.NO. O
B

' ' (". . OnsanNAron kneral & ta.bn As OAre 4- 22 83 cnEcnEO C J'4AlsJrOars 4*27' O
7 gi-

...

PROJECT IMI '"2. JOB NO. Ib737 *

SUBJECT SHEET NO. 3
: : [. -

: ,

'2 CAss c * Assuns s' ate,s e fs ARG SHonrER T*HA AI RoPa$ // fy .

as At/c THAL * 20 PES 2 0 3 Ata EQMt. u) LEncifff . Jiso, Ropei /$ 4
* MS EQUA L. IN LENGTH.,

5 N
..

LoNc Roff (Lda.

,

* ~ ~ ~ MOR7* KOPB (Ls,) hy
7

,[
'

hs

l9

-ROPG Z .Roy |- 1* -
,

. to I g |
'

L., k .L hii t I 3 s-

12 I

C 4 J V-
c'

is t.
'

.
'-

14

(,15 Rapg4 | I

'' .r-Rope a . .. ,

| " \ ~| Y% % %.A 1 & [c.cq,
' 'mta g'

ts +8Jite. e- ,s.
,

20 -

*' V V/=SZ"! . . .
*

'"
'FL A N SecTioN A-A

I **
(MISSt.E SHIELD) (N tTI AL. cono,s r tos).

~ 24
*

.
,

"

. 25
.

''~, FoR. A Es op s rus M Ag En % : &I 311u7 '
'' 'O| L.onD/ ROPE ls ;

-

'

' 28 O
| .. . .% RE * h0$ .. .... ."'

noFr Asr, '2 a. *

"
-

I Breads 4$ stressa+n = G61 Tens C.=|se'rit'=27.sses*
~

' '

tiecH. EYC SPoce At EHOS of mos HMS
''

. _ ..

A M IAle E/RCIENCY OF 92 S h.

= 92S(GG /) 2. 24.4f.' /KcPE.
.

*
..

34
..

as
. . d

. .. . . . . . . . .

-

| ss
-

&
-

. .



|c <- (o ..
*

>
e

,

#9

1: CALCULATION SHEET-

1
-

SI CA t.C. N O. 2~ -I- 9 REV NO. O
''

~ N "83 CHECKED I' 7A/M// ~83ORIGINATOR ONO - D WI DATE DATE

b eRO;ECT ' TMI-2. #
ans No. 157a 7

$UBJECT SHEET NO-

.h ! _. . _ _ .. T ..

'
'

L . - lo 2* y1
_ __

8* Ltp = t
o4 ,_ _

N.
LLs= ls -, 1o2. ,7

2.*

*
;. __. N- '

7 O
!s

f9
- H

'* Lgp
11

12
Lop .

-

13

14

15

h .gg
. y

-

.

17 y
. --,

_. _

,, On A
1s 3G

o
*

i'yBU
20 4 yu es
21 y

.- - 2 7. c g g a
-

,
- n

** '

3 81. to ? G*
'

i 2* '

V) = 62 *
-.

Vs
- . . . . Y1 MAL CoHDined (SG.CT104 4-h)

~ .

*
- Lsy LGM677/ of SHORT R#fs (Peaseato IMm fM PLhnEh'

1, .

a
- Lt.p= LEye,rH or.Loac, Aoffs (PRoss.CTto |Hm A-Y PLhMET

_. _
,

_ . . _ _ . . _ _ . _ . . _ _ _ . . . . . _ . . _.
,

- Fse=. fcRcl tH Two SHORT ROPES Lsh ._ . . . _3a
. .. f~tpsfenc.2 1H TnO loMc Rafts Lt&) . . .v

31
,

- . _._. _ _ . . . . . . .

,
_. . . . .. _ ....

. _ . . _ . . . .

#
,

. . -

.

3s
6

'

0t
.

___ _ _ - - -



( , t 3
;..

! I CALCULATION SHEET t,--

O
[

CA LC. NO. C- /* 9 R EV. NO.

-N'b
>(-

ORIGINATOR ' ## b #' '/ DATE d- 2 S* 8 3 CHECKED b M M DATE
.

''

*5 /'
[ ~ PROJECT ' NI" 2- JO8 NO. /6 73 'I

b
.

r

! SU8 JECT SHEET NO-
I

$ t I . I i i ! i ! I i i : : ! i ..,i. ; .!. _i. L, 3i .
,
,

, , 'Mr77/o0 An set wQScongigy Ano ronces aJ pokes3
t

__ _.--

|3
- i 5

' . ;
'

. .. . _ ; ...J.._.._..'_..,._.__.._._J
, |

.
,

STEP./. . Cow'SzDsA . 78~ 14MGi .E A e, c SH.1;. By THE.J )
*

l
;*

|
..

t .

!
. .

' ' ' ' I8 14W o/* cosrag 5 '
! i

e
.

, :
; ! i

' ' .

. . .. _ ..-.. .. i?fE COS C = Ls? t Sc, * - L c? ) . _ . ( E 9 D . - ...._.'._'...'
t

s
. . . . . . _ . .__ .. _ . . . 7 2. 4. s p .. .. .... . _ . __...._...._._.;._._,_.

|
. _ . .

. ana THE C05 B : L *p+ Lb- 5$ . )._ . (E9 2)

.

*
. . . . _ . . . . . . . . _ . . . . _ _. _ . . _

* '
. . 3

!" ' ' '. 2 Lso La _

* .
32 , .

I 2 1 E -

('EQ a). .
; '.

_. ... . _. an d THE Cos A = L ,p+ k, Ls A . _ .. .. ...
"

.,
/,

,'

!
*

- 72 Luo . . . . _ . . . - . _ -..

15 -
;

-

. . . . . . . . . ..._ __.... .. ._.... ... _. _... . _ _ . . . _ . . . _ _ . ...6;
- .

. STEP 2. - Cor/ SIDER 7~RinW61LE B,c,D SA.1, BY Ypf . . .

'*t
.

"
. . . . . . _ . . . J.A W o/* Cos 7 d E 3 . . . . . . . . . .. _ . _ _ . . _ . . . . . . . . . . . . . . _ __:

is

}/z
.

. . . . . . . . . - _ . .. . . . _ _ _ . . _ . . . . _ . _ . _ _ . . . _. _

I .._ _ ... . N = J sp + 27. GS8( - 2 G7 458G)L socostc.+ R. (EQ4)."

I a
.

,

_ _ - . . _ 9y '7W . CCG Q '2 To lo 5% + Ls*p + H '
. . . .

-
._. .

'*' (E.9 &
,' -- . . A k M .._ - - . . . . . . . - _ _ _ . _ . _ . _ . _ . _ . .

'
'

* -i - - .zS . . .

, fc. s . G .__. ._ - _.a.. . . . . ._ . .-
, ,

'

u
.

'

3 -
,

(Sq f) :
' '*

,

j, .,
, , ,

,

.
. .

- , . ,
n.

.. STER ).:~ & U M .YORC5 5. INJ .3N 6...V C RT E{ HOR L D I R$C MON S ' | _
'

27 ! : e i :
i i. . ,

,

T F,3.o.=_ _FvSwY.wFysNJ@ !
" ! i

^' ' 1' '' ''

I .i -| | | | ; i ! .- ! ! i .i : i :
" I l

t

i I E.!.Ey *.$_iB.21/ aces'd'- rhcoM i i
-

i i .: | i

' " ' '

!'I I | !
'

'

ai i i i . , .

| . '.- - i
| . I i - t.

. _ _

GbLVZdGr.7Wb..SINuLTANE06'S EG NM16dS ' |( ' =" i
'

. _ .

.- ,
, .

. FO R F.p $ Fse I ;
'

..'
'

i - . ..

| :
I _

, . . . .

j ; | i ;i -
. m i r

-
, , ,

.

- , . .
: I. i i : .i I !

, .

'

I i : i -m - ' I *
. ,

j
.

, . . , , , ,

_ _ _ . , .

3 i , e u .: - ** -
, , . ,

L_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -Q



r v ,

.J
J

. ,
'

$ CALCULATION SHEET $d3
. CALC. N 3. b l -9 REV.ND. O -t

*

B
*

~2 6 ~83 CHECKED bM / 4 29-85
(b .

#' #,/.ORIGINATOR M IC' OATE - OATE-

TM-- 2 ;o8 ue. /wneRo;ECT

SUBJECT SHEET NO. 0
. . . ,

1 | 1 .

-
. . .

,
- ,e , ,. .;

. . ,. . . . .ff.fF. . ~.~ .. SS . . . - .* I-; .

' ' (sd 3' Cosy.yCes.W.. _( E Q 7 )....
; ^'' '

.ASiaA
.

*
-.

'

5

. . . . . p-Fp fy {
. . . . . . . Q g ) -.. . . .

. ...

6
t

1

7 s St
.. . . . ....

s
.

. . . . . . . . . . . . -_ ._.. . ___. .

* STEP 4 - F'tH D Rs*SW2 74Nr 70RCE4 /4 WiRf RQFLS -.

-

10
. . . . _ . .

. .. . fa=LaT.._ L z =. d .' . .... . y _ _ _ . . . . .

"

''
. . . . . . . . . . . . L .. . .. . . . Y ' ~& ok Y,_ . g . . . ....

- . . . . . . . . . . . . . . . . . . f . ._. .

'' J = L s ce Lt
Fse oR Ftp"

... 2 2 1
.

1 1
. . - . . . ~l~$ = ' F*cp f f1 AMD 7y~1* fs f + f;g . (L{pcelsp)

- i.
-

,

,
. . .

,

17

MG & Ts 4RE THE %'HsioM 6 (Lt)s
'

. . w as in ran rwo s u r>

. . . . . f TWO /~0ddy WIRG R0PE3 . . . . FOR c 5 TRt AHGLE. . ..

'*

( .. - . ResPari VE Lf..... . . ___ _ . . . . . . _ .

'
22 .

. . . . . . . .. . . , . - - . . . . . _ _ . . . - _ . . .. . . . .. . . . . . . . .

.. .. - - . . . . . , . . . . . - --- . . .. .. .

><
. . . ' .- _......n. . _ . . . . _ . . . . . . . . . . . . - . . _ . ..

-

*

25 . ,
,

. .. .. SP . . . ...T. T . . .

''

''

.. } ~ f } S. 2
. _ . . - . . - - . - - . . . . . . . . . - - - . . . . .. . . .. -. ..-..- . . .

2s
.' |- S . . _ . . . . . - - - _ . . - - - . . . - . . - - - . . . _.

.

'
. . . . . . - _ - . .- ..

2e i i
'

i.
, . i,
* | t t a

30 g
*

|
=

___

| |
.

;- .
.

. . _ _ Ti. _= _ Fur' (dq to.) ___..
...

'i |
''

. _ . _ . . . .

22 i g
1 .. . . . . .. ), f LE

.'

\ . L ..) . . _ _ _ . .__ _ ...._.-_t'38 i i . . .

. i -
,

35 * *
.

.. ._. . . . . _ - - _ _ . _ = _ _ _ .

.

_.
GPD 2706 8DS (ED 69) 'k



L..
- -

e
- --- -__ ,

CALCULATION SHEET
j.

*

cal.C.NS. _ b - I- i REV.NO. O
.

d "2 Y'I3C. MM DATEd -2.6-b3 CHECKED
A ,k DATE'n'?d /M

|ORIGINATOR , /5'73 7 _

J
,
, ;o8 No.

m_T-2 Y )-' rRoJecT
SHEET NO-

SU8 JECT
* . i

| .
i;..........-......-....-.-----.-.,---...-i,.--.-.---2.--.
]

<*

1 *
'.. , . . . ,

, ^

. | 7 9 8 e " . .. ] ..! .. i
._,

L ;_ = Zos" -> Lu = hos*-lo2' .=
2

s sum p2.s '

1 b W.L s . 2 o 3 ".. . 7 L:.P S 2c3 /oa - ; 3

-*
. . . - _ _ . . . .. . . _ . . _

-.---- - - - - - - - - ~ ~ - -

f
. _ . . . . . . . . - - - . . . . . . . - . . . - . . . - - - - -

. .-. -..--.-5

. .- . .- -. ---

8 .sTE P t . . . . . . . _ . - . .

7
- gg / C C S C., ; / '7 S.6 / f- 8 6 -/ 77.82 e03.79hk_.

_ _ . . .. . _ . . . _ . -
-

' .. . . . . . . . . .. .. 72(/7SSO g- g2ge4'
,

_. , , , _ ,

,
.

0.0s A - /NN B2*+ u - /75.51 .164'lM
'. FQ E .

-

'o
12 I/77'82) & 8o.504 '

. . _ . .

"
.. . . - - . . - . . . . . . . . . . . .

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

12
. . . . .. . . . - .-. -.

- . .- - . - ~ ~ . -

._ ..

116.S1 + 177 G2 - 5 4 : 97932*2-
''

. . . ..
Eq 3 . . C os B =

2 (115.SI)(177 8D {g-I/674*. . . . . . . . . . .

14 -. ... . . . . . . .
~

. . _ . . . . . . . .

''

'' STEP 2_ ..
.. . . . . .

.
.

.

to '

[q h g |79,5) + QQ.4$gt, 2(2 4$g (17$,$ [o$ g 2 4 4 9, M
17

1s . .
-

.. . . .. . H : /96 7/ . .... . . . _ . _ .
. . . . . . . . . . . _

'' ~

-- -

m
. z . .. . z

''
.

Eq s Cos = 2'7 6s86 - ns s' - ' % 'I . 99545.. .

-.. - _. .
. .... . ..... . . .

.

-2 (ns.s0 ( (% 70 .. . . . .

. . .
. _ . . . . ." ....._.

*
. .- - - . .

' ' . . - . . . - . . .
23 . . . . . . . . . . _ . . . . _ . . . . . .

B.:.CCS 9 M3. : 647 77 7 . .__....
_

. . . . _ _ _ _ _ _ . .*'-
. . . . . .. ..- . . . _ .

- . . -. ---.
.m . . - . . . . . . . - . . - . . . , . - -

-.' E4r,.....'...I.__.= . B- p. :.1).G72.- 5 4MTL*. =- (, , / 9 2 7 o
. . _ . . _ ..

. _ . - . . - . . .
. ..

" ,

,

27
-

-
'

_

.. . ..... _.. ..-.m . . . - -

__" STEP 3_ .___ _. _ . . . . . . . . . . _ _ _ . . _ . . . . . _ _ . _ _ . _ _ . _ . . . . . . . . _

_ _ ... 3 8 ._1 1 . ' .._, . _ .

.! !_._ J r q a .._ p g = B2.! "
I

' f,w C. /122. h o s . 5 f.791 ~ Cos G /'122-C Y
" I |

'

.

j S A 7 9'19)._ ._.-. _ | -

'
.

\SIM'' . . . . - _ . .

"'--

w ,
i - - - .- . . - _ . -. . -

... ..... 5 8 ..f:sp = 36 71[ S/4 6./42.2 = _. 4.3,7 [- _ . . . _ . . ." _
'

( siv 5 +797?** . _ _ _ _ _ . . .

.

I as - ._.
_ . _ . .

__

- . _ . _ _ _ .
-

_ _ _ _ _ _ . _ .
.

38
GPD.2706 8/76 (ED49)

I .'.~ ~ . . . . . - _ ___



[ _ .t ..

fsI
.s

-

4

1s CALCULATION SHEET 9..

SiO - cA LC. N O.' - d'* / * i R EV. NO. O
~

c.Ia//A/I M*AY*ORIGINATOR __ M17'' N #f N- DATE 4 -26-B 3 - caecxEo DATE

. PROJECT 7'MD2 ! /6#7NJOS NO.

$U8 JECT SHEET NO. b
-

. ! | 1 ..
. .

1 .._..._i.._ |
. . . _ . . . . . _ .

.. . _..
---_. . . _ _ . . 4,....._._ . .

. , _

. : .
-

. ..

|2 i ! l : !'
. i.

.. .

. STEP +. . . _ _ _ .. . . . ._. ..... . .._. . . . . _ . . . . . . . ' . _ _ . ' . ..

o i.

. . . . - . . . . . .

EQ 8 % :- 43 72 -- 5 0 . 6 7 ^. . . _. . . . . . . _ _ _ . . . ... . .s
.

( 1 - no2. 2 .. . . . . . _ . ._. .-.._ _.. .. . _.._ _.._. .

*
. . . . . _ . . _ . . _ . _ . . . . _ .

. . . . . . . . . . . . . . . . ....._ .. . \ Qo3 . . . . _ . . . . _ . . . . . . . . . . . . . . . . . . . _

7

s
. . . . . . . .

EQ ~fz = 3 8 '11 ' . 44(o2 .. . _ _ . . .. .

**
110

.- . . . . . .. $ .,_ | g y, . .. . . . . . .

8 ZoS
12

_ . _ . _ . . . . . . . . . . _ . . _ . . . _ . _ . . . . . . . . _ . . . . . - . . . . . . . .

13
_ _ . . _ . . . . . . . . . . . . - . . . . . _ . . . _ . . . . . . . . . _ . . . . . . . . . . _ _ _ _ . . _ . . . . . _ . _ . . . . . . . . . .

13
. . . . . - . . .

is

{p .. . . . . . .. .. . . . .

16 -
i

. .. . . . . .>

17
-

Is

13 e

. . . . . . . . . . _ _ . . . . . . . . . . . . . . . . . . _ . .. . _ . . . . _ . . . . . . .

m
-

_ . . - - . . . . . ......._...;_.....-. . . . . _ _ . _ . . . . . . . _ . _ . _ .

"
I

. . . _ _ _ . . . ... .. . _. . . . . . . . .. . . _ _ .. ..

22
.

. . _ _ . . . _ . . . . . . . . . . _ . . . _ . . . .. -.., . _ . . . . . . _ . . . . . . _ . . . . . . _ _ _ _ _ _

.

23
. ___ . .. .. . _ _ . . . . . . . . _ . . . . . . _ . . _ _ _ . . . . . .. . _. .

M .
> .

.
. . . . . . .. . _ . . _ . . . .

~

2s .

'

_ . _ . . - . _ _- - _ _ _ _ . _ - _ _ . . _ _ . . . . . . _ . . _ . . . . . . _ . . . . . . _ . . . . . . _ . . . . . . . . .-.

as
.

; .

- - - - . _ _ - _ . _ _ _ . . . . . - _ _ . . . _ . . . . . .._..- - _._ ._ _ . . .

'27
.

_ . . . _ _ _ . _ . . . _ . . . . . . _ . . _ __. _. . . . _ . . . _ _ . .

m
_ . _ _ . _ . .

. . _ _ _ _ . _ . - . _ . . _ . . . . . _ _ _ _ . . . . . _ . . . . . . . . . . . . . . . . _ . . . . . _

a .

? n I,
. .

t ..
- -

an , | i i
.._ _ . . . _ _ . . . . . . . .....__-_._ -

-

_..
_ - -

i ;
t

. ..

|31
. _ . _ _ ' .

'
. '

.m i !
_ . . . . . . _ . _ . . . . . _ _ . _ _ . _ . . _ . _ _ . . . _ . . . - _, ...

n
._ . .. '_- .. .

,

-

;
'

.

- - - _ - -

u
._ ..

~

._._- . . _

.

_--
3s -

- ._ .- _ _

_- _ _ _ _ _ . _ . _ _ 'b



- - - - - - - - - - - _ - _ - - - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - -- - ----
- -- -- ~-

u==nav vv ===9eaevs.c. ..a a=. ... . . . .. _ .

__ M REF Fon 2 R s. : Fa sio = 2. (24.464)-48 92 K
'

'

I

__ Wi46.Rolus|d Mf4 s92.@o; Enow for 2 rop:rs :ss)Pp4/so hEdd. EstA fr1P. how StFE4 M4'"4, BREAM 61sta:ugm 3 7197.T1.5 f,# E_

,p
..Haica 'tr(M _ 925'(79.9)(t)(Z) - 59./26 M Ts s te4 o.on 2 _.

.

| ; ;: 5'-

s oar ROPES,

_:Ld .. .MLdts. 4C 4. B 4.A c44 H' .Q Y Ts. Ts: $.
.

. | Li
l

10 4) 'tal) towi Coes) (De9) (Dee) (De-93 (lM)- (DeG) (De9) (Kaps) '(KIPS) 4-

4, . .

b. o,3 2*os.M _ '/+ . F .5764 Il 7627 83 6/,lc #33 1751 l95 73 5 8575 5 9252. 47 3o 48.o3
! 2o3 5o _. h.i. 6d.0394 117518 83.2088 134.4381 195.874 5 7866 5 9662. _46.9I 48eM
| 2 o 3.*15 ._ ./+ _. 85.5o24 1174o3 82 7572 134 90sl /96,02 5 7556 Gooo47 44 52 48,15 h $3

i 2 o4.o _ .I* . 8516bo ll.,7280 B2 3o6* 135 5647 /96. /4 5 69544 6. o +2.6 4G.15 4't .117 g 5
2 o 4.'25 .. I Y4 8(,.429s ll,715 a 818551 #35.8285 196 ao 5 6345 G,o8o6 45.17 4'I.48 8 C:

! t.o4.So -. | YL . 86.8939 llo7ol3 0I.4o48 13Q*2126 / 96.4k- 6 5828 Goll 6 6 kb *3 0 M. 8k- f
| 2odis
|

. I'/4 87.368+ II.G858 Bo.9646 134.157l 194.68 6 6303 6. ISGS %.9 9 50.21 5 -

. .| . 2 O S o. ' . 2| 87*8234 Ilab7lb 60.6o52 131.22I6 19&o71 S.4 880 G o I904 44.45 50.56 y' C3
;g

; .:v . 210, D - .7| 91.2$8| II.2 I 83 11.6806 I4& 6416 * l99. to 4.3210 6.84I3 3(o 00 SS.0G en| - '
-

i ! 'i : i : I- ! l
--

]"- ]; -
- ! n ::c. .

I ' ' .'' '

,,, $ n #mi ! l ! "| E E

t
.. k i!| ! '

.

I i | | -. J . "i g g P m ,-
*

.
' '

, i : -

i 8 8 5 N. e,- *

. . , . . ,
, . . ,. .

-
j ' 'l I h O. i.

' '. CoblCLllbloH i, A DIFFERErics oF APPROX sMATELf' /4'0F
*,.

s

i $ T
.

- .. |'. [| | AN INCH BE7WEEM TWO PA>RS o F WIRE . k . ._. __$ f
u

*

,

'

'| | ropes W ILL EXC EED A FACTOR ' o P b ..k - f . _l. . G o *,
.

|
| ...

''

t I
'

. i | I^ S AFETY' O F S FoR tN/RE RofE'S FFoM i | ... .. . . .
.

$ .I
i. s| REF 2. FoR THE RefES SUPPL./ED, A

.

|

-.
2

l'|
- .. _ .- ;'

f- % 9'

| | . -- . . . . I | D/FFEAwC2.0F 7
' '

ZbE$ NOT' 2*CEED k $ ()
#..

' i

i,

- |
. A S,F. oF S .' ! t

'

: ! i ! Y
'

. '
'

i * ' ,'

I | |
-

@,
' ' |

| |
i

i,

. . .

i . .

1

Enh



. . , .. .. .
,_

;.

- 5
a, ..

'

CALCULATION COVER SHEET
-

C~I~iOtRc;ECT T. M I 2 Jos NO. I 6'l M CA LC. NO.

{.susasCT M i '. ! * I n %c1 A hr- * W6 - % CA s# f o e 4 oY *> v5 f' ''c T 'i W o c "-
'

-

o-- - . .
'

(ASF r4
d ' I ' '" * I- 9'" k M DATE A 'S

CRIGINATOR

SO!83 IdCHECEER DATE
* NO OF SMEETS

lv. < ,
,

( RECORD OF ISSUES

NO. DESCRIPTION sv DATE CHED DATE APPRD DATE NCE DATE
'

'

n- neue.A Ie.r N ,e.a. ute. W4 4Miss & e/nk !c- 4.4 f42 4/4/' |
.. , ,. ,

.

|

|

:

] COMMITTED PRELIMIN ARY CALC.f PRELIMINAMY CALC.

h FINAL CALC.SUPERSEDED CALC.

|
-

,
.

'
t .

,

. .

.

-

.

.

.

.

.

-
..

, ,

-
.

- - '
.

. .

. . .

,

.

,

.

; - .

F - -
-

m
. .

. .

| -
.

I
.

!
| : 5 HEET Ma. |-.

- _ - - _ _ _ _ _ _ _ _ . 3



1 =*
*

.a.
. 3

CALCULATION SHEET
.

,

Op -

~~l . REV.NO.CALC. NO.-
*

he DATE _.I.d \ '.. M .) CHECKECNd kidW1 l- 64 W- C S DATE '

N< CRIGINATOR*'

JOB NO. *DfU
PROJECT _T * *I S

M'SSde % 'r'Id Q'tq Mf) I.M d M M "*- SHEET NO _b
*

SUBJECT
. _ . -.

. . . . . . . - . . .
* . . . . . . . .

t1 ..t.
*

.

2
- . - - -- -

- ... . . . _ . _ _ _ . . . . . . . _ . . . .
CAL.CULATscO i5 To G v ALUATE,

. ._.. _. THE _.P.O P, POSE OF TH \S'

. . . .

5 THE SAF ETY FAc TO R, OF THE F. OPE.5 USED (O A Four4 PoiOT. . . . . ._. _.

a
. . . . . .

,

7 t\GT of A co u c.E E T E MWSs LE S M t E.LO . \ M THis $v At.u A7 t o O
.. . . . _ _ . . . . . -

a

fY c:t E. 5_h. T.T v4 A'S A S 5.O M E D iM AT TVJ O
* A5 ,\ to'AJ U oU

10

OtAC oM AL L oc. A% D G. OPES ' fd E E.E. Of- EQU AL (AM4T M" -

12
-

13 m\\ t E -t HE OT WL 6 W2. D I A.c4 o M A LLY t.oc ATC D SE'( \ MAS A550MEO. .. . . . .

14 ..

. \ o W 4E E. , t i-\ E ASSyme Ts o'O OF utJEqJAL 9_cPE LE U qTt-4, g5. . _ - . _.

(-
' 15

,

.1s

" h\A D E. ( M c L Q E % TO A @ ult ( ?oA Tot.E7. AMC.E tu 'TMG.R0 PIE
*

1s

) S H A '<.t. E L A IJ O t O C. A '1 i o u '9 7- Pi c k. \J P Pct IJT L Sluc G19

j
20

*!. 60 TOAJ M1u STREU474 120F65 WEE 5 FU Auf sH60 ris s-reA o oF ' i.. _ _ _ . . . .

.

22 .

J M ttJ $1g SUQ1H * Gop&S LA LLGD FOC OA> THS O@AWIAJQ,* TH ,I
_

.
.

24

b.o TH _..G 6 1 70 A).AUD 50 TOU C 0 F. $ ' v5 d5 5 M LvA ~~3 0 ,-TH &. . . . . _ _ _ _ . . . . _ _ _ _ .

a

E. Pk[__wkE[ Fih57 A A>Al.V75 D
WITHokj T 1 Av.i/J4 (UTO A c.c c JI.J~

'' Q .

8 ! I i | i
.

'

- _bi.|R[E.kWEc7. 0F. .TH&ly. Qv)A) ELOA)4ATIOfJ AUp THEAT wS5G"

''
'

| | l_' -

; ...
. _ . .

. __ _...._.

' ' dA L Y'i 56.__j t)c t v DI AJ G 'f ME EFFECT OF El.0/.)c14 7t oU. . . .
.

-

'

,

| . 32 ._ ...

i (. -

23
. . .. . . . .

.. _.. . . . . . ...

.
.

\
'

_ . _ - . . . . . .. _. .. -._ _

. . ..@.@.F.iE.E As c E * Og A w to C, 2 - ccP- \*;dZj W.2 e

u -- .}
. .



0

;.

-'

".

CALCULATION SHEET
.- .

.

d'/ ' REV.NO.
-

-

!4giUNs cAtc. NO..

b -

-

4!illDD CHECKED . DATE

ORtGINATOR 'N ilk td'M
L bi'sV-Oh - DATE u

IMD9
-f'' .-

-JOB NO.
T. M 1 - 1 $rROJEcT

eTOIN'Me.E SHEET NO-
SU5JECTN M! '" $dif!f\ E.it%yvt} .8.1: v%'!

P F

gg- ~ *j :- g g _g EMT104 pun ou -fo , o~

y "*"* *'0'Oh
''

i
-

( :9.45mk' '
2

3

g D
''.

-

G* d - p,

8 ,
7 p' ,

b4* / 4 . ,

9 -

e

44so

u -_,, '

12 ,

"'
13

I MIS $1LE; SutE LO
. [ID

q

f
.( gig suq mAc.sn _ut pt.au'' ,

,w e .

,.

17

5 H Ack LE i

\ b .''

= G;LGV. A* A-
_

21

22 '

h e d <22 . ..
. e,

*.

| 4
.= .

..y.
= t

n
.

,

/

D

2B .
*

_ . _
29 -

g,(EN , 6-6'-

30

31
~

,

32 pjg op g ge,sgt s S H E L D S a A
g

3
-

M .

' .

.
*

,

38
- _ . - _ _ _ _ _ . . _ _ .. @B 8W3 076 (EDJ

.



.- _

g; ';(

fg CALCULATION SHEET i.

'
^

C~|~ S REV.NO.
- O

Of
CA t.C. NO.

'!'l#7! I-

CRIGINATOR f! . n it"M4
l . bl .,k"@ DATE M N!6 D CHECKED 8- DATE*

JO8 NO..' M
(... PROJECT 'I M 1 - 7

Ntdt k b f*l d 0.lQ'N 6.bb bt'6 IdCWM SHEET NO d
..

SU8 JECT

EQtJ AT t OO k (U3/o ECCMM7tod) ..

47 y , , g_,, t, g c ,,g, s2

smS o /
t) :G:.Y y = s'2 - q w.a t m g - 2 % A'

s s
i

*

2) %.rg = - w a, cos f sme) (,q.4 cos$) + u,2ag cosS e,m (b (_9 4 mos,5)
su

5

m A, cos g co so/ (.a,.4 sin $) enA2 cos 6c.ed h (q.4 sm4po'

3). e smp 8 5m5'
s 2

A boft c. Sc< es cal m s p o ss[^ e) %,.sugh ccslC% o f G r a v i L[ .2. <. d
'

c.ws dc.iq Dec cod / s on,es. M Mis.sd e % , e,cicepM,

(Y 4 r.f.05b5mb2
10 (eMosu% cg ulsovs is gt' o 4tuc. >

4) 6t@( doAKA<.oysmet 6Gga cosScosb ?,
. 1.en" s W4

-%w.t.c%f cosa -?o4 %A coshnh = 0
-

4 .
-#

12 2 } G. ).
,

- fu '

W M E.Vt G. 3 F =,''

.> # bis .no os.G to- d,,ec%=- n p.- g-

{. is e,
n ,qs x,s.ov5o 'y 4 M fr3

4, g uj2-a
e,4 a.4 sm 4 t s 9 d s'np 8'

cis . wi : b '

i S m ot s 61co%8 y ..

<.cosf20
(f y

t o? - 9.c c.o*,@- B ' t o2 -9.4 c.o5 k- W .P
,'

21 #
e

405 P /
cots . D '** * S d'

22 .

,e
fsCoS6 c. ,c g.g:.95 sida (-

- 23. ~
.

#'

.x *. .

'( W r-,
. '

\
4 Cio2 . A .s ta. 4)S

'

6 , h
(,gg .q .: 5, ng)12s

e2 .

, .
> bG'

. ,

'n ,

coLb=
blO* d 5'Y' k[v (JO7. 9.d.r.ost,b

-

' 2s
'

2e
- 22~~

,

'

4s - C1S4 9 4 %vsd)*. (,io 2_q.4 cos47O

) ei_
'

si

ef . (i e _q . cgm 4)*. Ct oZ -i.4 c4) *32 -

" Of'.

Gwen e.,ce x,,%,.""* Co* A . , ^ 2 , e d ^ W e <!P**
,

#OC p 4 0;f.g a +hrouq% g4 o(. Calculd ion3s
kD SO\%A4 % QM ohEbOVW. CQ,%%% lQq $ #

, .

. C t-1%
-- - -- - mmsun m m-

.



. . - - ..

( () ... . .

&-

.
CALCULATION SHEET 5'~

-

~!~ S REV.NO. O ;CALC. NO.

/>7/83
,

.
ORIGINATOR N ' I k'd W4 L- b1SV e DATE A. b o[9% CHECKED

.
DATE

y. .

k.. TMI9 ' JO8 NO. /I7I7
- PROJECT

'

$UBJECT NdI - 'P[J M [M 5.7 vs. ci;cTelen*Hcd SWEET NO 5'

T4ou Akaysis 2c.s= n)
~

f'
.

| s,

2

|3

* 3
3i s
3 Y -

| ap2 +*
0 -

c&C, e o o o
e4 k 7*

S [0 4 6 $ 'fi e

h of d5 [ ''$#
to g

OA A $T }11 al - ''

/ til4 ' 2 '
12 0 o50 g.

"

" ~ E ,3, 7 / of
O'4 -

is y "I 4|
..

1S 0 J O'

E L1-

9 c. I Oi is -
-

f(- .. y ea-
.

ea e ..> 9 +1-

,a

e,I .. $ r'o%2%% *N
W"

gd2oO g */, fts %

g
s , --_

1 i
',o ,

' F / 1
''

8/j. no s
s2, *

I.bQ,
-

= .

'" b |'
.. .. _

Y h| .+'

, , . >
'. N 4/ g..

y . -f-
%

, \ ~

f
y.

.

l " \ /
~

* \ l _
, <-

, /m
'

'

.

so ,

g '/J ,,

' \ /j zi .

M --

= +- .
.

33(--
. _t . .

bo
.

. .

d Q O. 0 0k 6 0 o o. O O -

.

a E 3 y q r y 4 4 * ~

v
M D C.1D-d A .L"3 d% e

O
- . . - . .



- - - _ -

[ { '')
-

^

CALCULATION SHEET
' ' '

'

$ps ~ |~ SA REV.N2. O.

CAL.C. NO.
B 3c A { 'Df % CHECKED _ DATE'IldbC1'M L b SV ON DATE

OMGINATOR id my
E- rRc;ECT m m r - J 30, uo,

sus >ECT Wce> didticIel P. igfss rr; _sy,s com Tecrwc'e., SHEER no._6
^

,

Osmej Gguahons (com pp *4,o.nd ta[tng mlo accoud &c cJongdion o( Regen
'

s s n 8 -e. oA e,tn g '2 Eq A q' I) 62 '2 Wi

'2.)204xAsi cosgssviotWGkg2co Ecosh m[,cosfcose
t

s' ,
,

2 c o S E 5 m b ~:O# -- 7 0 4 K 2A
'

5

ZhM4 bl Y\ii MI Chm C
i

-
7 o

A , [> ,CW M F 9.E. *

.'12w2,cxso? .q e 2.cx so?#
i u.gs,, g=-

d'). + A#2%1
11

ia_ e asiwS _12
-

,

13w a sivi5
(c,+ a ) cosg ..^g ' 1 % 44)ces5'''

'' " * *
s

,,

15

('- to'2- 9 1 cobip - c_ot h=LM -9 4 cC@ _
.

,, coEcil s -
( % 4 7.) < o s 3

-

(4s+As)cosgn

is ,

b *S 45ML +(|O7.*9 4 @ hIS g

= e2+ As
21

,

$.Cio-9 d u n$)kbo2 -q Ace @f
22

-

c2 + as= .

__

.

(g & Ag .(|@ tq,4wa p}i. (ggy,..q g4 g g' * " 25

= . e , + 4,
27

7 01) - (16-9 4 sMhf= (10'I -9 4 h$)I3 p. g

" 614 de],
.

- ,

m

bL WT- SSh$ Ch bg i(q, h vi d h , d s , 4 , -7
m

I 33 .

34

35 .

*b

- - - - - - - - _______ wm m mk



*- .n .m.. ,

,
. -

-

.

uuxene suueu uweue8 sses s c c: s ... .. .-
sage )

'

t. -.o - ~

h oe-9 4sm4)\co2-9 4me)~L l8 "4 5'n 4 g*y %
co>g,s m er = g,, t e, g,) y c , g,y ,4,,,g g1_3.e,4 p. g g--x_ -. 4

=
4 . + a 2. _2

#- 3, 6
g e, m .4 5 m <b 2. - h:

c' E3cosg$m e.. Cei+ Ad . 3,,
y 2., e-

G'.

coS85m b =
Ge-q 43sw4f+oot.-9 4c.o ) ("3-9d"" - I f( m

(,e.zyas)Ncis w 45mo)htios-s d h) fg {
*

g,%
-c. ,z , a 2. -

n
- -

- 2

$' h'

. c oe.E sen b = is 9. a s m b - g n- n

( d 't + % ') $ ;;; c::

Q
c .

I,
.

A
, m

iot - 9 d co') k o"._ .1. --

cost)ce>d, = \ OO-9.assuj)%Ooz.cg.4 cmi)P og @>

(4tt at ) h.B-* ^"'4f4 Los-9 a-k? i d E__ x_

C +4st
- S M

( ct 4 t.) Eo 99
cosS cos4.= L o"2. - 9. 4.c.o Sh

- 58

@)m
- j HefA 1

-
.

k(.is - 9.dsiw&)%o2 -i. 4cen$ P ior. s.4ed _ h<::*O# i
cos c e a =.

{t g4 A } N i d.9 dii* W<(to2-9 d c*ad f_
a

-8 t4 A 2, i

- < , +
.

o

|$'2-9.d cosh
gg
- <

coigcosd t htO [ 5
. ,

. &
.

N O. -

'

N%.

w-
.

* O

"

_ .m



' ,

- m.
,

o

g.

m > =r=g :c tgE mZ mH
.

. .- 3
'

. o
p,Y

-

- A<. zP.

o a. 5
-

- gf[t C [f5 E s%.' __ s 9_ $ a m98 Ea
g-

e34q' $ i- ,& g- _s

ao
.

Et Jr3$P1 1 i'w 1- @ a y i gn m mq51
ts.

%~- .

C 5'
.

-

- 4
.

-

9- -

. f B

4'm M' ')^2
t

_ .

N.
_ +

.
4 S

E9
2 C-

. 2o ! 3c l_
~ f.

t

-
_. u )

. m 0 t_
5 5

c" ) c. 4 p4 49
.. c S ,9. - -

, i

b 3 v-

2 o2

O,

-.
= ')-

, D. a kf ea ( A f an ,

t- i .

wn 2 a ^- s (E 9 .
c

5, + (
' .x Y . a2 6 e sc-

A h , C' 4n .
2a

dp, a A b o (o, -

-

e, M Caht s

-
_

e t o c _

, uac
s d. g2-

9 4 2c' *

_. n 4 o e, e. ps ..ia (u c
_ v g

A. o o
'

-.
z fs % ebv -.

t uu.a-
2 su w 2 n z.( 9

u *). 5, a. n (o ts+
s

an , .b 6 e .-"u m 2 C o
.

.-

.

- A c a. .. . 5

s o .% ' . '-

-m 4 (. .
i

l9 ) = 1u
2 4ts j6 m 4 oy ,

)a , 4 m
u 0 Ss .

?s c+u
a e. q s v eoSa.s + C + T-

M
g .

.

( sgu.

N a i.
i,

_ s a A' c
-

'-
-

%,
4_. n )A

') a
;-

A. u-

. B c. A +
.

I o ,

+.u s e.e (e (- m i
t

}2 )3 -j
Rp g

- u
"I

.



_

i .
.

(
.

,
. . R

%- *,e

CALCULATION SHEET
-

mDget
O

C~!*|SREV.NO.c^i.C. NO.
r6f

-

u 7b)
- aniciNAron v i . t. . m s. i. . - s oATE d f 5 85> CHECKED DATE

/JOB NO.'""' M l - 7'

PROJECT
SHEET NO- -b

tr*I" E A t o''. % 6 M N % 0 M YO C1 CIA L OSUSJECT Mi #

'Z
.

'

8 C Aa., G. A 3.__. .

. . .
,

.

-

2 A %u t o 5, n or t. * '?. \ g o rC. *'b . . . . . _ _ . . .

t. c.t. svu. eT c.t n(Au nope * t . . . _ . . _ .
8 a

N*
t.L!Q Y CPL " 4.. e

e
-

g y p g.4 g o g.,9 g.T Pm l.'T A5 C'
to

v Lg.7. C AL L.-(, . As - O q M Ay.g *.*. . g_6
. $

7 A *2 50o 0 A s. c.oP E.S '2 i ~5 ATTAiM , ~.

'
~ '

' A' StA ALL A x l A.L T'c E CL P t. AT E
"

' E oT AT E CLoc t:W tS C 9.iC AUK, p ,, ,

,

j A w tLL
13N OV OMS A.LAMCE.D f-OCC.E.S , ST t. 2,LLt4W $ 'I

'Y U
I . o[ y x

,

k 11 . (|'.x
f f Q|* g0
.

i $ j> /*'12'

a t =, .
G..*O fc . L:.*1 0'.: O., '

ia sist g
g

..
-

i 13
$ .. . , - , .c u

--.

PLMP. A _ ,1.4 . , , _- c
,

N. .._.4_ _ t i, y15 f
- *

f(-
. -x'-

:fx iu sa _o
FT/ .- s.-,

} M'% . ' A*g* * Yt 'sy

{ ueFrt
r y

uNew_mc_t.o movtur=Fx_=\B.s" e O C*"

FLA*T E. A WtLL cot A*1 C CLocV.w1Si *t

"T1LL couC\T100 S b40W M g ?d G 1 Ce #2 h a
+

in 3
*

tG A.~ Ol1 L V t Q . '
j

| n .

654Ac.v.t.E
. ..

- -

24 .

>
.

25 .

26
'

.
...

27

3 .2 . . .

. . . . . . _ _ .
* '

y
,, .... ._ . , _ . .

*+

30 t, '

i . _ . -

'

31 .. ._ _

- 32

(
.

._.;.....

-_

34
. .. ,

PLAM Ot: tens \LE S HI E L.D *

. _ _ . __. .
*

..
- _ ]



_ ---- --

( : .

,

..

gsi. CALCULATION SHEET
--.

b* Ib_ REV. NO.
O

cal.C. NO.

#J!a7! ) |ORIGINATOR d.! k'<W l- % 'N ch OATE d - 10 - 9'#, CHECKED S DATE
,

'~

PROJECT 't. M . I - 2 JOs No, I MM {
*

SUBJECT l#lt!a birb E19po'*; 58 '% SOA*."Toleic"C8l SHEET NO. IO

it :.s.udy o r s c P 9 e, wu tu cope ', z t '3 stufi uJ To pi cv. ve F oC C Ei._
82 ',; g , 14 392'',,

fa

j'..
8

4 j 4

f s
-[s 4'

g. inh: b -6.t4414-A)# Ds o.
9 t e,o

*
I 7 . c-*

[ f b' 'l6 # W'I W h| s O n/ 6
/@.pbe Js W. # ~ y =, F -

9 g ey b's y
<?| cv \ i:'o cr

// 1Y ; 5'I "
s

l 12 4/ # :; $ *
f - .X ' o

Nis v -r-

L | 0, 03 i>"m y

, ,,,,, ,, p 7 4 , ,[ g & ,,, y cg, ,)t5 c- -g

, ,
9g . . . . . - - . - - --

%
'7 S m t;) . ; D :. 0 8'I t'Z 6 '2 9 - - -

is "2 '2 d *4'
.

'I
,

y 2 e a. 3 c.c a'f22':>2*l: 1.GS9 !? 4
to

" '

Io c. LA t u s t- 9 e o.' E.c T 3 O 1.S u t./T H cF (?JoPE 43 ;
,

$, ;
q

12.% H c - 94.w3v ecoscur e.o2'
=

22 Sin k . "t 6 t fo t C4 '' c.,-

.. <3~

. . ,W 4y% - 4,q ggt.g g. ,g g,, ,4,7,,2.9 4 4. *. 23 ,

, y,,

6 M.:n59H ~

,
. . .

;. g2. .

, ,

as i a . c,w se,s q' l

.. - e.g .7.o'Ito 61A .

b
. .._

..
2s -

." L - 9 4.'1 *. e n t at o _ _ _ _ .

g,,q4.33333a
, ,

{
. . . , - .

2s at . AG9g s" -
,

_ . . . . . _ . . _ - _ _ .
>

_

Vihe.n yopc5 4. 4 'b skv k 9 sC.tiw9. w e i.a. Sovc.e The
'' 'ctNct diwie.nF pict fc Yo kd C 5 cloct.unsc. Mll ik Sch

..

told. '>c,mc clnecksqvi m Oe. .hovitoMl k d direclion( c( Vef e ~ 4 ( % (Sec wluta, c( AL above)ge o)cc. e
.

. v4he.n 9-oyco

t(4 Mod pst,u'a3 wp @ce \bt cd\tt e.bwewk phk hh Nokab]-

.-

r coducAct. woc .so nd eqadibim o) bOraowkt (ovc.co 3 a. ley ts 0,' " nhlr n r r4 i



-

-- - - - - -

-r<
-

-

(. (
..

.

. . - .
CALCULATION SHEET

.

C ~/" IQ REV.NO. Ot
CALC. NO.

ggG
-

N
A_- 16-8 3 CHECKED A DATE

ORIGIN ATOR _ d iD 'etu l . 3' '' o S
OATE ty <

L (.. IM MJO8 NO.
PROJECT T M I "7-

M d6 b ld 6.E VS 900!*. TdomMM SHEET NO~ I, f
SusJECT

ss
j-,

so:. \%Y
, _ _

2 .. '

/
.

- . .
3> . .

) '

[ 4
l

,,
'

5 t6
8 ; u.i n 9,4,w f .0313i n - i.t 0849*
7 o

L -2o4.19 ts'is- $ .ots = cot.q115W23w
1 w=

d- p he

of?
. .-

10 7 Y
+. .1;

N
hf 11

s .. N ! D t. 6 23 st196 tD 064'i: 13 64'5o3*
.- .c-

'' o m... ..

'f'l i.-
13 g,*

,

14
' i

;'

! ," . i . M' 10 0
i'**,g

- 15 , '" .

,1S .
i

; .

! 1s '; * ;

'\
-

i

\.17 > .s (
. o

1s \, s ,%

1
.M@'~ I'

Y'-
.s ., .0is -.

JA;,.

3 \' I U.I1?$ .
-

21
-* I

l 22 yS-

& .yU go*
'

r

A
1s 4. w

g g' *.,
.. ,

.

t- /m . ,

L6
,s*9

.
><

y", * '
-

ej #g jm
Stn L*b.Q4*aoB

3 0.I J SI

08
- *gg g g= .2s d*

27 x .12136'
. -

.

. . .

'l #1I142 S -b'"
_' 2,..-4 0 .13 5 ASoS

. _ . . .

1 Dl'!)1 ,gg,j9'

2e
_ __204192 618 -2.it'741%.c'20 % SG 67..

k.g=V2019G55%.' lits &I-a lo( .SGG G ,
,

* , _

A t. : Ol .S6 GS - Zol .'17 678 5 09070 9.'' c- @ d @"
*

31 _ _ _ . . _

%'-

32 .

u

( _
la't, S k T * O N O 7 0 3 E

.. .

. . . . . . . .

. ._ .

*
ee

34 .

..

.: . . . I

E
--

9,
. .

.
_

,-



- i s- -

u
' -

( : ;
.

... . . . .

cal.CU LATIO N SH EET A-4 Il REV.NO.
n

'
cA1.c. No. -

"7N
t c. . t: r 3 04rE d-lG- % CHEChED D DATE,

-

onicinaron W '.lici- !

(' .
u'

;os no. t 6 't 'A e1
rnoJEcr T.' M . I . '2

SHEET NO l9 -

N'Wk d bdd heig|$.5.r vs eoreToteveswe A9UsJEc7

SilJcE, ..fl.CPC T i 6 4M E. oa to e aJ At.L'1 A ,F oit4,E , (*f tS O t%vt C V 1 , TH thl,.
1 T,

.

~
.

2 TNT.; * OPE T54AT 't A e E S 't H E. rce c.C w t t t. Gh c g'd1O C D A;f -f54 'E - T U Ac.t.L E .
*

* Ir1 (4 Cct'aC % f C, N .N ' . . . _ . . . .
. .,

*
(,(bc *hoff vo'(c) galN D C.*

'

.ce,dt,ved al Ac Oacv.|c s5 .
'"' '

8 wbdt v a p e tr e2, w d { b c ; (
,

^

,\(ox.cd %o W9f., do WS 'ftek7 .

_ Vd
.

''

and op w ds ,% thes|.uck.le (*g -

s ,

N, 3 ' , i t
t- , . l'l' ie s i , s
4 p/

'
' ]' i

.

, s
,

io ,,

\ Js ,.

is . .

i- .
.

.' -

12
.

,

'

N /13 \
,

,

*
is e I

'
'

\ %}0 ' '

1s ;, j( Q. g, I ,

f
- ,

-

= ,- ~ s. , _, .
,

.

.

3 , i
17

n " N .2neo.on \' -

/ 54,17?. Aom
'' '

-= a 2 .; i ms
it A Y:t 3,'..

'j j,,
,

j cl : % .9 2'l81 S '
'

" .
* :

,1 _
A, .~l -

,

y. .; ' .
.n .:

'

| AOGL to Tut c E.un.s.t.t W E. -

.f* ' N '.It ' f." 05 Pt. Ai t, t

/'' /~ ~

"
,y _ .G

~

*,c4 a .s ,4 s= ., ,
. ,.. .._,,

. . . _ _ . . _ _ _ . _- .V.-
. ...

\/V i s'<= ,
-

.<[ -t..
m : ! . . . t*

. _ ' . _ _ i .. '1 . r" .-'

'
31 f-- 2S.91113

a
.s. . . . . _-

(, , m . .
.

-t . .. . . . _ . . . . . .. __

_ . . __ . _ - . . _ . - -
. . _ . . . . . . . . .

_ .. . _ . .

34
. . .

. . . .._. . . . . .

.
..

,

| _ - - - . . - - _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_



_ ,
_ _ .__

(' O ~
:- .

?'' CALCULATION SHEET ~ ~ _
'

/*- /- l'2._ REV. NO. oCAi.C. NO.

37 !O 3
Onc:NATon N O m t % " e CNECKED. O DATE_ DATE d,!7Sf6'b

" /f 7
-.

T I *S JoS NO.
PROJECT

M M* # 9f AO_SJVS E4Pc Toln Tried SHEET NO. bN KtJ8 JECT
't

" II V O
\

-

| | | u | | | A ,I i
-w

. , . . C G.a.W .Am '

i i Ct.: an.

. . _ _ . . . _ . _
| i i i i i l I

.

~ i'l .I ,

. .g,
9 i- '

2 :
.

.

). Id | ! ,r _,| | | | ._ ,, . - _[
.

_,! .._ , I !I ! !
'

3 ;
. .

| | |
*

's f I* ! ?O'
Q9 0 -- N -- r - F-- - --i

'

, -

|
s '

| !
-

8 f N dh ' ;I

. . _ . . . . . . . . .

~ p g
: i | | | | |. | |a ; ; j | j _ , o ,.

.

. . _ _ _ .

, _ _ . _ .,

,2 i | | : .|
- , _ _ . . . _ _ . . . .

'To 2 1 ! -. _ _ _ _
- ,,-

,

- % ._ . _. .i.6
' 4 . . _ . _ 1 , ;. . _

-

'
'

. ... . _ . . _ . .
. , , .

. .
.

,s , ; a e. . Od '

_f- . . . . . .4Aj
. e s' *7 7 i : i'

'
-

Q, 0 === _ ,: e, '

.

.._ _ .. , ...

,.

d 0 E - i , .

10 gg
. _ . _ . . _ . . _ . . . .

j jO py; i
..__

.
.

.. g g y 3 y _ _ . _ j ._1 .._;_.-. . . . _ . .

.. . _ . . . . . . _ . .

12 id :

4. I-o 3 .d ., ._ . . . . _ . - . . . , _ .
.

y D . -. . _ . . . . . . _ . .

O u, i
.

. .f3' i , .
'

7y- g . ... ._ - .. , .

. . _ .. ,

|
, ',

m 14 e o4 e i
,

g g . _.
u. 4 O$"

, _ _ _ _ _ _ . . _ . . . . . . _ , ,

4- -i i i i*

jo, 'is 4 F o O
'' --~-g _ _ . . ..._.._

. ,,

e 2 .

*

to
. . . os d =

-

. . . . _ . . . . . . . . . . . . . * *

\ 1- g
17 g g - . _ - . ,. . . ... ' 'u,

ta s
'N 0 . _. . $ .

_. . . f -_- - _ . . , . 'o*

4-- i ; i. _ . . . _ . . . _

,}i
,

,, ; -.2.,

.-_

i i ; ! ! i .I= , - *
"

, ,

*Q.

a .
* i . .

3. . e,
, * *

* e
*

? i e.
* .*M< '( s :

| | f g, ,' nn2 i ;*
.

; i
, ,,

I; j ! | | [ 0*

| | | : -
g

t- i !. f. {
~ f.. _* 2 .

23 ; .
_.

_

f24 f f f
, '

,
,

-
. g

j ; .; . j j '_ |-_,,A d,\.' ' *a .-

, _ .._...__.. . .

'
! I i .o

- _.. '

a : ;
- ,/-.

-

; I ! :.' i'
.

4
. -+. .

' ' | | | fe I
,

j .:= \ .

' ||
i* | _

' '

l
4>

/ | 1 i ! i j._,-..,.m
' ' i= ! l ! i : i' y.

.

i c .

i.
i= i i i

-

|. . , ; 11 e. , ..
e* ' t! e i e .

2i p ' i i ! : : : .: j j i /; i.
i ii
g.. I e g , , 3 - .

.II.M.

I
- -

._..' . 4
; i e l i ! !. ! i | ! ; i;'y= y,-

.:
i ' ' - --

,
,

. - , .
. . '

o ! e' i i
*

0 o o ..o o. ! 4 i-*
,0. _< . 0 .. . _. 9

; " " T .8; e !4 j@ | 7 y,7.. . .

M - -
. . .

, .
"

- tuoJWma A.I.33yg ,, | ; , 3 ;- - - ' -

m s
.

-_ .__ _ -



_ _ _ _ _ _ _ _ _ _ _ .

^

.

.

--
. .

CALCULATION SHEET
- -.

Of'-I-l1.- _REv.NO.
-

cuC. NO.
M

.. ORIGINATOR iM l b8510 O DATE dDND CHECKED DATE

"
Tb/I 7-.7 67I7JOB NO.

PROJECT

OS' / N qv.'M7 M*vs (20Pc Tolerdritc;HEET NO._1.d
SUBJECT - as u

< =4

__| ' d ebts.M|h/6 (CM 4).
lI d,[

.

'
| I

__

_.l | =

1

|
'

. _ . ' . ! I| |
.

.
. ..i +2

I 1 | | | |

! i | r|.d. 7 [T j3 i I j iiI 8 | f

. J, f. | -- - -'
i M .

, ,-- i .

.

I I, . , .

- .

h..! I

8 '__ _ _. __.. . . i. ..! . d or i . I_h'!
! I i'~

.

i ! ; i ! j j j i! m 29 .n | :
._

,

s ; .
g ---"w . ., . .. ,

. , . '
. . .

, i ' '-

7 .x -
-

_ .. ___. _. _ ..._:_ ... _. . -

. ;% 3 ,
.

.

3 of ao . . . .
_____i. , .__! _ . _ ! . _ . . . _ _ .

'

'_! -

ii I. _ . _ _ . . . . . _ . _ _ _ . . _ . . ..

of ' :
_ . . . p%__. . .u

-

-

2
l g y -_ ._......___

- 's 44 a. . . . . . . . . ._ __
. .

. ,

,o ,
--_ __. =.e

. . . . . . ,
_ ___.

_.

o _. 7 ._..
.

_ _ . . . . _ . .

,g_..... .... .. ..._....
. , i . . .

si e
. _ _ . . . . . . . _ _ . . . . _ . . . _ . . . n g _~g..

.
,

,

.

- e .

p y
12

- 0 p o o ' . _ _ _ . . _ _ _ . . _ . .
__

' '

3 D. - - _..
;4 9 ,

,

is ... _._ ._.g 3 . . .
_ _ .

.-. . .
- . . . i0 .0nis

. . . . y u, . . . . . . . . . . _ . .
- ._.- !

_ _ . _ _ .
*

__ . . - ._.. w w, . is e
g -

4, s1 4 . .. . . . . . _ . _ . . _ . . . _....
. . . . . .. ..

.. ,i O. _ . . . . . . . . . . . . . _ .

2
0. ag-g

*V*
__._..;. . . _.' ...__ _. . .p

.
-<

\ 0gis ,

.

3 as. . . . .

3@ o . .g. p ,312,

17 _._.... .. . _ . _
. . . _ os, . :. . _ _ . _ . . _ . . . .

2is -

* .g . . _ _ . . . . . . . . . . . . . . -*

@ o
is .

.

4 i
s ; ; Q*

.
. . _ _ . . ...a3

=. . . .

. _ ,

5 : I __ __ i . i.__.! i | 1 i ! i i ! 2
_

,

i 21 : . . ,
. ..

i I
<

22 t i 'f;
. i i_ . . _ _ . .

> i , ; 2.. i
-i ,

|Tl! i i.

-! ! . . i .F ! l- i ;
== ; i _- \|

>

'. 2 t ; ! *. ! ! ! ! ' O.

. _ .

__ g _
; :: _.a.. _- . . _ _ _ .

! ___ . P1 - m : i , -- -
, '

i j j. i - [ ; j ; ; | | . % ,s, .
.

as ,
,

._ -

! : i :. : :'
,.

---
..

! . 0.;
_.-

_ . . _ _ . _

! i I
a

,

'_. . i'| !

_.
.

_ . . . . - _ _ '

. g:.
.i

- ' ;' .' 'U -. .

!. i i. i ! !i | I !
t __ '

i := : ! ii 1
.

= ; i ! i\ i / i l i i | . ._4 __! :-
-

.

I | J! ! I lillll i 1! I'" ' ,

| i i-, I I i. . | ' I. - [ | I i i, i. !.;
'' si i e

! ! ! * ! ! | !,)
E - -_.' c -

f
.

33

4 e
e

-i_.
| | | 4 |

__
I i, *

* s I e ! s
. ;w-

,
a .

I a !,
. , * * ,

,

!
" '

, ,

kI 6 dn ! ,

,

O
* . 9

s =: s <i. #: . i + , i #, e!+; i :
.', 'J _

| = - . - _ . .
' *

| | | I | |
~

_. .. '
> .

g

E_ ,
. _ ..j



,
_ - - - _ __

b~ CALCULATION COVER SIlEET'

:. .

'

/C737 b /-/4
Pac;EC1 ._. I-E Joa no.I CALC.wo.

,i sus >f Cr . C e " c ' ' I/ F iro o r * M D e,i t. I et c.d 8t F M'r.<.'ic, sh;e.) A 7:no n n.

Ta l i cu u , C o. s [ "A "| A n al'si f i t ~ S /? c.fo Ahs vs be-

N 3DATE -' '
oniGikATom /lNdi/O oATE 4/'69/8 3 NO OF SHEETSCHECEta

RECORD OF ISSUES

j no, | DESCRIPTsom av DATE CHED DATE APPRD DATE A CE DATE

o Tw,u ra. Aa.,r oce - 9% V4o/3; u!' dh@5 VL s/rh ., LN Fl"In
s v
.

__

f

COMMITTED PRELIMINARY CALC.PRELIMINARY CALC.

E FINAL CALC.SUPERSEDED CALC.

.

-

I
, .

|
-

<

-

i . .

\
-

. .

.

.

.

.

.

.

.

.
.

.. ..
.,

-
.

.. ..
.

* -

-
.

'

,
-

.
.

.g . .- - .
.

:

. .

.

.

I
e

$ $ H11T No . l

f. .
. .



- __.

.c- O g
2 -

CALCULATION SHEET |
.

L
*

g _ g _,, ot

[ h Y,IS3 IN DATE'h DATE
. ORIGINATOR f

_

CHECKED

|MZ. ~ & JOB NO. '
/

PROJECT"

$U8 JECT l ./>Ne'!E Y' ~,#'

'#
f

] L i .|. .! ;

-/pv. ys s ( CASEn). ;
.

. .
. _ . .

, - . . . . . . s .

, . . . . '

2
*

),UL.E 6p (od7W7.S .. . . . - . . . . . . . . - . - . . . . . .i'

3 .
. .. .......; . Rure Alo.

1
. . . .

~

<
i ose. . . .. .

. . . .

5

a f % r k ti C 8 and Ew.fk k Fck.TRar/ O.*

7 ym$ ' y{t-ffk j Yb .

dmeeleroy.fka ynj.w elaty0bW -*

_ |% k.fi(;& ana&sulffa M 7 W /['o s
am.s aj .Atzm 2 C db"

' prop %rq tha- fy.a elp)hhr)
. -

.

'' cas, . . -- - --

.

and SntzG a'nqle. ceu b hhn . .'s

14
..

'

. 15
*

.

,.

17

18
l

I 19
.

.
; a

. .. - .

. .

21
.

-

22
-.

_

*

23 .
-

. . . . . . _ . . . . .
,

- a
. . . . . _ . . . . . .

25
. .. . . . . . . . .. .. .. .. . . . - . . . . . _ . . .

1 a -

| .
. . . .... .._. ..

27
.

-

20 .

I
20 ,

:,m .
. ,

i . . . - .. . .. . . . . . . _ _ . . _ . . . . _ . , . _ _ . . . . . . . _ . . . _ _.

;--

31 .

32..

| 33
.

* . . * .*6 . + - . . . . . . . . eM.e. . O g .. - " . _' - .. . . M m m a , w .p .e

4... . ..
'

- _ . . . . . . . . . . . . . . _ . . . . . . _ . . . . . . _ . _ . _ . . _ . . .

35

|
-- . .. -- .. . . . , _ . . . . .. . .



(. . -

...

. - :
~

: -

. .
,

p CALCULATION SHEET
-

~!~0 CALC. NO. R EV. N O.

-89!83 d!N/O
- [* DATE CHECKED DATE

'

ORIGINATOR

/f7'37NI "" 2 JOB NO.PROJECT

SUSJECT Urh <r* h!c[ boo - NM d< MW SHEET NO. ~3-*

en s i

.y. ta..a. . Ave m(tosen.) :
_

.. : , w.-

- y,
..

|- fuA.}b62. . .. .. . . . . . . . . ._ . . . . . . . _ . . . .

'

4
.. . ...... . . .. . .. .

.. .

. . . . . _ . . . pay ase of tIJ:
. . . . . . . . . . . . _ .. ._ . . . . ...

calculdon a b genewle a. RemMThe S'

,
. . . . _ . . .

jno7 raw Qo .se2a (k. finee. canadar.eu apAms'

,

~~

~ 9enerAO|bQc.. do. c-I-H. In ca.ac .iA. c-t-iz.
~

*
..

10
. . . . . . . ,

. .. . . _ . . . . - .. . . . _ . .

.. pas aa tAa. egnkn desubns fer & pa po.'.x"
,

~ ~~~lQh ej a~5waleA5:/e sk!L . 76|~c.ds' o}T
~

''

,

.
. .

_ . . . . . . . . . . . . .

auseca.a . R<d at esC" +ehns wa .-

18

./ &r' f W$[$$~YG O f CfM h
~

.i w t/a & J # wth t/z ousa6% 6/ Nu_''
..

/2a

:~ ~ ~ ' ~ ~ ~ repe ebapk je- tie. hdi affe. nh>. . . . .''

. . . . . _ . . . . . . . . . . . . . . . . . . . . . . ... _ . . _ . .

..._ _. _ .._. .&xarcay2y ,. -&x .vacuns sf th .jm7- ara 7enerd-
~

''
. . . . .

,

. . . _ . . _ . _ - . . _ . . . . . - . . . . . . - . . . .. .. .
.

"
-An xonaa. tG. aphs. eddrIw.A in 62c. do. ~c +a .'

.

26

Lbh,. wJ-f eah% cAA reAaIlsf.-- . }=2cuelwt., prograw
''

.

.' _. ..; _ _ 1. . . . . _ . .

' '' '
. . _ _ . _ . _ . . . . .

"
. ._ !.-..L-_Ari.-.s tl &clacczot. ta .-f u's ca2c.ufdCon'..._... -- . 'l

-

*
| ;

* .
,

-
- -

.
,

|' ' -

si i ! i .

,

;
_.

j-N 32 -

- # ....

m ,..: , .

I
'

-*
'

' ' *
. . . . . . . . . . . .

*; i'* * 6
'M g

= - - . .- .gg
--

. ,
,

_



.

.

_ _ _ _ _

]k! CALCULATION SHEET
'

-

[' " !"! b REV.N3. O
CA1.C. NO.

dl74 NM DATEA- DATE 9 CHECKED
ORIGINATOR,- '

$-| I ~ O JOB NO. |[ A
PROJECT

sueJeCr .11' s||* <h;// l Pr'9, ,0'n,o- A,N t/< A,n /T |vardieEETNO-
-

'

- ,. -
-

I
_

-bdysis CCASE' 4) .

; I :
- .-

,

i ! ! l
__

i ! ! .! i
! I i i :

' e

2 i : ., .

i !
, Egcmbtn S Grol. P62TMs|fre ofc2. 5Na

Gafled c:enakr7y /-A.a.yramsrape e6 p7f%n ).
*

3c6clik, o. I.* *

. ... .

3 t.'fks/ra/ed -f e geome/nt teletbbtshpe ' o|l (

Ih 60C.C-l-/2 W*

i h z t h o'S St |e Sh>'elel. 'rigyc'y citlacluiumf (afa EAcwt/es,
f

' '

b .s en of ,7,usst/a s4,'a/a. .yopas ancL /4fints are m.Ja.y+/wkaffacLnd ch ti,fn k .
*

j . Assan
'

s bfun (posihe.) as., -fde rcpes Ore
~

$' * a?-

as Ylag ora sL'll -Aa 'q Acao(s . G fws 6f"

fu.: led a th.a. agadu,s yhd. .

-the ropes are 'hef 8ms/vj.
''

-

1he. yaOmehs'c. y la
da,ohcwn Tn pye W."

.

[:" Y1r.ec. dimu&ktneous qco.-ku,5 a re. a.S/a b 2 hb aeL I+1 Vc. C ~l-/<
;fw~. Q

*@e .4 ' . (Il ad (2) (m Otj) afz2 ff_g.* a

h'bil'G
dn,. th are. tG. c.a

'

' "

ac N e is ;(. g w
s.

|dC |1 ele m otS fe & t Y "fk Q. ,ncbb,ed. . a.o"

of /6 apfw s,',,f. S,c, f6 Q au'" r'

.. a.

ETEMIpreyjrw stinn!q:.in C Cf6E2s Gru'*
.. o.

Pg}es Caa
t shaa tG fn f ef.- . gerrardeci..''

tutbfayleCLS a Incremen/Dq twn/xt .. . * ~fi1|m:fran.
"

Jk f6pf.ynuu . .
%yes 7 au. e

ata /L. -"

.9 Ads o u t .t L a. 3.o p e.
s .e,aa 2x....''

e.

' MLn fk}% y'
~

. .
bitd [bd olire?.;|| bis ~ ;$b" .-

. . . . . . . .. lincjes IDanct // ore ffe c>uf ccT o;L . e fe Jr. ins _

" f
.. LGfh At. Encretrien/Cy [8 '' f /80. & 64CR 77:ty e''

- . ../O SS WkC Wh'fub'kn s '*?tSu//s: ch/alned f:-khe
:fhs"

'ja 4 |Jafaa ihe'tsulf sf
$ino

.. .. .---.Q' .. ?conyuter proyram .. .
"

' .. - de.nyth s elan Ransi frees orx4 s;h/ef
. . . repas fr.> W.n.yaeglow. ,, 9nca. tka.g 'en p.4.-sf -

cfvt;, . . . .

.

hana. LaA.n ran.", haad e .Q. th c'5 . 2go", , the.p.n.!
ea...

9r%L At tQ ae-ItaQ: . nua%(" . " ...-. ..

tka bdjdeJ. %% %", . . _ . . . . . . . .

pswn ,n l'y i4. .
.

.

'

. . .
. . . - . .

.,

,,
. . . . . .. - . _ . . . . . . . . _ . . - - _.

,



,
- - - - - -

,
..

,

' f

Y i. CALCULATION SHEET -

~!~f R EV. NO. O
.

CA LC. NO.

dom 3 cascxso lM dI'29f N9 r.E omrE DATE
. oniciN4ron
' # /r7A~7't|7 S Joe No.- eno;eer

sus;scr A/Mib dlin/d OnSo 5.Fh 2Sc We/w.e' SHEET NO-
.-, ov a

Tikranta. ndyas ~ccesen) F_ _[ __ ,
!.,.

_fLbh/(JMR7 M/o Revys/kn .'

($cWIAJCr . /s//7MUEE f=o, .- .. [
TtMee I=0>!M#~* . .

* -

* V - -SHulT'9^1E00S .
5

e ecuapoAJ ) R6A.D . .

7 L,, L-
e -

.

*
| C)MCouTE .

' '* to 6s7,$, h 6s S,
$A i"

12 P
...

i' /F .eg

$-d+0 al lify~-las
Q. D.: 321 Sh V 9a S.'*

0-

C. ,15 ,A/o
~

.

, ,

" 6%uwTE
0 sol $losd a N

'*
i

4,fs''

2a ,,

'' *

check .
^

Ifuq=/,2.s *4 = g,
' qce

. .. .

.

"
__

,

2:
>

. . . . . . .

TES

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

f
'

24 3
,

~ ' '

|. 99 . :10867/7W //JTb ESUS. - .-. . . . . . . .

*
_

6y.C . Ci k1. . . .. ..

-

. .. .. 141=229s t~j As '2h A S. . ... - --.

''

"
. -,. . . - - . . . . Ba'adto t!n 79o(--% kWbsd. . . . . . - - , .

'
* i -i%, 3L MaKfsw ,dh betCd

. . . . . |
,

'

- am i .

. ; - .= . . . . _ _ . . . . . . . - .
r '-

-. _ -- - _ _ .... . . _

Q.0): As o r- % e s. 8 2.
''

. . - . . . . _ . . _ . . . - . . . _ . .
Mc. s, ,s ... s.,..

(.** _ 4 - 82 B1/cA,Bn if=B,: qe)i Bisi"b: s1- b
. "

2,,- Aa,/a,
:-= a .

I3 .

| - - - - . - . - - . - - - . . - . .

__b"
. .... . . ... . - . . .

'

__



____ .
m.,m m ,_.,

| %. ! .. .

C

s

08y CALCULATION SHEET
. *

-
.

['~/ * f 8 REV. NO. O
8 cal.C. NO.'

ORIGINATOR - DATE 00 CHECKED [l N DATE d IN IM, -

/Th7' MI ~4 Joe No.eno3ECT */

SUBJECT M MI!o - " '@/M b70[4 i.F hs P.#e Yole3ctHeb SHEET NO. h'

'' ~ UV A i

| *

Tole.a.-..<. s u l'c a s e,a)
.

! l !

i : . t : i !|
-

1
.

, , . .. . ,

'
! ;? ' RudmMT .'. ' '

/ .

'
g .. . . . !

'

' teor w oeo l <

- -
-

< ., .

f= (-b4 Gs 7614+446sS.M)19tsS)'

. .. . + r- kis, Ac rM -he, M 6e, wu. c,4) . . .

*
-

7 r

a yg3
-

7gf,7a nc,,4,,,
- -

_I t -].4l <o.
-

iS seC D'

'

' 'o N* o. i.) . . ;
. . . . . .

11 %f
-- :13;I co. =

12
. ..

| 13 MO
, . . . .

A[O
. _ . . . . . _ . _ . ..

'
14

h=$M.o] * h YS6,,

{,ta .

%3 y
'

_ .

l o

"
G1EITE /A G' W LATE ou7PuT

'

'' RWA 67bP ,4 d b S n p

19

20
. . .

21 ,

.. .

22
. . . ., . _ . .

; 23
. . _ _ _ . . . . . _ _ . . . . _ . . .

24 - -
.

'

... . .
-

'.
-

n .

*
.

.. . . . u . . _ . .. ..gg e.bm .. . .,..._..M ..Q.i. ga w _ g.g .gg

.. . . . ......._.m. . . .. .. ._ _... ... ._ ......__ _

27 ,

. .. _. ._.. _ . . . _ _ . . . .

28

29 |
- . i e

Ii
.. . _ __ . - .p - . . _ . . . ._ .._ . . . . . . . . . . . m__.... _

'_
i !

-
i ! 'l I-.

, . _ . _ . - _ . - . _ . . . . . . . . . . - . . . . _ . . . . . . _ _ _ _ _ __.: . _ . _

31 4 1
-

I

. .

. . - . . . . .s... _ . . . ... _ . . . _ . . .

. 32 I i
...

* ' *
.

,

33

34 . .
. .

..- - _ . . _. . . . . . . . . . . . _ . . . - _ _s . ,

. .

38

F



_
..

L.) 1
.

. CALCULATION SHEET-
- -

7""!"~ _REV.NO. O
CA t.C. NO.

Yho 8) CHCCKEO Ub DATE k ! M |.0 L DATE. ' , ORIGINATOR

/[ SIY JOB NO.'

PROJECT

SUBJECT M % o h' N /7mh7.6,Fvs Em:: fokrone,e SHEET NO. .

uv a .

'
,

.
| i I !kec. e 4. Ar M (CEPA), '

i .

._. . , ... r- ;- r
,

&W V%G % N* . ' . . . . . . . . f0C$ ll.$7/A|T Y SOf
*

f

4 -

. :. . . ..)
- - - _ _ _ - . . .. .... .. ,. ,,n. TAPE 5= INPUT, TAPE 6= OUTPUT)

' 8 SIGMA =0. .

SIGM1=0. -

7
IFLAG=0.

s PHI =0.
~

9 READ (5,*) X1,X2
- XX1=X1*X1 '

10 XX2=X2*X2 *

:: 10 CPHI=9.4*COS(PHI)

GA-sbr HI)**2+(102.-CPHI)**2)/X1'*
CDET= SORT ((18.-SPHI)**2+(102.-CPHI)**2)/X233
SGAM= SORT ( XX 1-(18. +SPHI) **2-( 102. -CPHI) **2) /X1

'' SDET=SQRT(XX2-(18.-SPHI)**2-(102.-CPHI)**2)/X2
ts IF(ABS (X1*SGAM-X2*SDET).GT.O.1) GO TO 40

('c SAFA=(18.+SPHI)/(X1*CGAM) '
.

is CAFA= ( 102. -CPHI) / ('X 1 *CGAM)
,

17 CBET=(102.-CPHI)/(X2*CDET)
SBET=(18.-SPHI)/(X2*CDET)

'

is IF(ABS (SAFA**2+CAFA**2-1).GT.0.001)IFLAG=1, .

is IF(ABS (SBET**2+CBET**2-1).GT.O.001)IFLAG=2- .

IF(ABS (SGAM**2+C3AM**2-1).GT.O.001)IFLAG=3
. 20 IF ( ABS (SDET**2+CDET**2-1) . GT. O. 0011 IFLAG=4

| 2: IF(IFLAG.NE.0) GO TO 99 . -- . .

| XK1=. 72* 12600. / X 1'
22

XK2=.72*12600./X2 -

'

| 23 Al=2.*XK1*SGAM
| A2=2.*XK2*SDET . ..

! 24 '

.. - . Bl=204. * XK1 *CGAM*SAFA-36. * XK1 *CGAM*CAFA''-~ - | -
2s B2=36.*XK2*CDET*CBET-20.4.*XK2*CDET*SBET

C Bi=XK1*CGAM*CAFA
. 3 C B2=XK2*CDET*CBET

27 C B3=23.6725*COS(PHI)
C

as
. . . . .. .

29 i

.'.. _ . . . ' . . . - - - (L b ) -..--- . . . . _ . - . . - -.. ... . --. . _. _
,

._ . .

31 t.
,

. . . . . - .-. . - - . . ._ - . . . . .... . . . . . . . . . _-...-.._. . ...-1..

** 22
.. .. . . _ _ _ . _ . _ . - . - . . _ . . - - - . . - N. .' .- -'

'

. - . . . . _ . . . . . _ . . . _ . - - - . . . .- . . . _ - . _ . . - - _ _ -

34 . .

'
; ;3s . i

,

3a .

_ -.____-___ _ _ _ x_ _ _



, .

, _

.

cal.CULATION SilEET
.

gS gs .

CA t.C. NO.

2

7 ~/* !2 REV.NO. O

(I
b- 1- DATE O CHECKED M OATE4f79[O~

ORIGINATOR
i |[ 5] -I *N JOB NO.

PROJECT ir

SUBJECT IW /ON hM[Ae7 S.Ev> fo9c FoldraHCd SHEET NO # S
UV 4

"

M# M . 02 6 NSW , , , , , , .

GafA) . .' ' . . . l.. _.i. .
.

.L_.i .| . .;
* prgruH inTPMC , , _j

,
,, ; _,3,_ |

-

1

'

T'

| 3
. . . . . . . . . . . . . . _ . . .

.

*
. ... ._. ._.

5
. . . . . . . _ . .

. . ..

' DET1=82.*B2/(AlwB2-Bi*A2)s
DET2=-(B1*DET1)/B2

7 C DET1=(82.*B2-B3*A2)/(A1*B2-Bi*A2) ~

e C DET2=(B3-Bl*DET1)/B2 .

SIGMA =(-XK1*DET1*CGAM*SAFA+XK2*DET2*CDET*SBET)*CPHIg .

'* + (-XK1 *DET1 *CGAM*CAFA-XK2*DET2*CDET wCPET) *SPHI&
IF(ABS (SIGMA-SIGM1).LT.O.1) GO TO 50 !

to
-- IF(ABS (SIGMA).LT.O.1) GO TO 50

" IF(PHI.GT.30.) GO TO 90
'

12 SIGM1= SIGMA
- 40 PHI = PHI +0.01 . . .

13 GO TO 10
i3 50 WRITE (6,100) X1,X2, PHI,DET1,DET2, SIGMA, SIGN 1

' GO TO 99
15-

STOe.

98. WRITE (6,101) PHI, SIGMA
-'

is
STOP

" 99 WRITE (6,102) IFLAG, PHI,SAFA,CAFA,SBET,CBET,EGAM,CGAM,SDET,CDET
,

is STOP
100 FORMAT (1H ,"X1=",Fis.4,"X2=",F10.4,/," PHI =",F10.4,>

'' 1 " DELTA 1=",F10.4," DELTA 2=",F10.4,/," SIGMA =",2F10.4)
101 FORMAT (1H ," PHI ANGLE EXCEEDS ",F10.4," DEGREE", -

r 2o .

I 1 " SIGMA = ",F10.4)
102 FORMAT (1H ,"IFLAG=",15,/," PHI =",F10.4,/,"SAFA,CAFA=",2F10.4,/h21

22 $ "SBET,CBET=",2F10.4
1 ,/,"SGAM,CGAM=",2F10.4,/,"SDET,CDET=",2F10.4)
_

> . . . . . . .. .. . . . _ . . . _ . - . . .

I m .

,
. . . . ..... .

_ _ ,
.. . . . . . . . . _ . . . .

. . . . . . . .. ....2..
. .,

IT
,

. . . .. . . . . . . _ . . . . .

i.
! . . . . . . . . . . . . . . . . . . . . . . _ . . _ _ . ... . . . _ . .

.
-

t |
,

j_ , . _ _ . .. . . . . . . . . . . . . . _ . _ . . . . . . ,_
, .I ! ai*

;

!,31
. .

. .
.>

..

,

.. . ... . . _ . - . . . _ - . _ - . . . . . . . .. ..

._ _ ... . . . . . _ _ . . . . . _ . . . . . . . . . . _ _ _ . . . ._
. _ _ . . . . _ . _ . . .

. _ . . ._ . .. . . _ _ . __. .. _ _;. . . _ _ . _ _ . _ . . _ ..

6M .

D

-__- .- .
n_' d



, ,
.

.
.

~

1 CALCULATION SHEET
~

-

SgG : A-/ - /3 ncv.no. O
~-

cAtc. uo. -

.
ORIGINATOR -

- DATE eOo, 4 CHECKED M _ DATE MM
br ,3 /f757 jJos No.eno;ECT

*

su8;ECT NIE 'Yo $ |0|N S Qe'sO = $ N. t/A 0 00 59 fan! A. SHEET NO- -
-

;I
'* ~

l' ' HU ,f

'

r%CyGs cceeh). .
. . . I ;

_

.

,

| !;
|

. ... ..
! l..

-
2

&#). % clare,s A >un , Rope ,, w e rew < . . . . . .
*

i i !
4

.

. ctY *[k.(2. bDC- Pockut/lz de, der [-A .$$fS/em.. .'

.
. - . . . . . . _ . . .. .. .. . . . . . _

<**- D (J)$1/rkt & ,1 {3.)..- Gy) f G|. - . . . .

s
. ... .. .. ....

*
P'- .%eTC.H . . . .

..

10

hi / P7Xl, I= 20]C- />.
L'o . .

"

12
. _ . . . . . . . . . . . . . . . . . . . . . . . . .

'

co . / L er o .. -. ."
14

. ... . .. ..

. n.- ( 2, av 6. cx , find J.C ,". c .

| . . cnd D,craasaA [o '' QIf ~ tea. sus "
'

is Sa, ale. % Asscm 2, m;M"
, ' acek rca, aa.d"

. .. ... . . . . . Az. 6 c.cns.
.

..

so ,

. . . .

Car, N . l ..... .... .. " . . . . .

''
. . - . . . . . /88.66&C.. . t 36. 66bC' .

''
...2. . / $ 8. 7 7 /. 4 ._. .......&.. . .,. . , .

''

.S . t 88 7 / 6 C . ._._. ._ ._ . ,

" -

"
-

^ '.-...W... |0 9. O Y./ l .. . . .t .

... . .C . . . / 8 f . / C 6 6 ... . . . r . ---... .. .. .

'

I *

.b ..- / 8 f . 2 '/t G.. . . . -.

'' .ir .. - - - - . . - . .- . . . . . . .....:
**

-- . 7 l8f...GILS-.-.--._.+.-.-- .. -.
'

_

'-I'* -
"

....
i. 3; ' /Q. .tTH.fo .

' --

.

i
'

"
!.,7 : J/xi 4664._. +

si : : ... . . . ..

32 ' 1 .. . .-. . . s

.

. . . - - - _ _ - - _ _ _ .. . . . . . . . . . . - - . . . . . .

; M , , . .

=! . ;
-

. . .
.. .. . .. . . .- . . -m ,

..

_ - . - . - . . - - - _ _ . _ _ _ . - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
gy,y

_



.. e
.

p-
.

-
.

.

CALCULATION SHEET
.

. . O~!"f REV. N3. _
_ ..

/~s cal.C. NO. __.

_CHECXED _ M DATE _ d l.23/3 b -
O

DATE d 7,
_

ORIGINATOR JOS NO.YNI ~d -

PRCJECT _ 9 -5 Fvs Pope. rc/c/astc.e. - SHEET NO-__ /

$UBJECT ~ fl V U M' b" .|$h'.bbbbO<< - lP!N 4 75

1
.

hetona. ohV0|'CES (Q962A)
h ee hl'"|00 b6bS ,) 60/0_'.
._

,,,$/24[xnpcyo Vai6/2.h/( A h(d
'

|I . O@W'

g2
,

188.6666X2= 188.6666 4923 WY
,

,

X 1 == .4923 DELTA 2=3
0.0000DELTAl=^ 0 .* 0 0 0 0 " T ' ~'' ~~~ ~~~ ~~ ~~~~''~~ ~ . .. . - pMPHI =

' - ---S i tii-ih- 3~000s . ~ ~ '

- - - . !

4

tesae- c
PHI = 0.0000 ,

@*j
.-

|
s

.1908 9816'"

, SAFA,CAFA= .9816
~ i

1 .1908 I
.- ..

SBET,CBET= .5000
. . .-

.8660
~ ' -7 -

SGAM,CGAM=
.8660 .5000

- rs SDET,CDET='

8 STOP
"-

.

. . . . .s- . . . .

Xi= 188.7916X2= 188'.6666. . .
,

- -to
.4090 DELTA 2= .5758

3, PHI = .0300DELTAl=
12 SIGMA = .0000 0.0000. i

.

IFLAG= 0 Zj, jg *) . . .

12 PHI = .0300 '~

SAFA,CAFA= .1937 .9811
~~

is'
~ SBET,CBET= .1879 .9822 -13

SGAM,CGAM= .8660 .5000 .

.{ SDET,CDET= .8662 .4997
.

' ' . ' . .
o '

is
'

STOP ._

17

ta ' 188.6666 .7717
*

X1= 188.9166X2= 2128 DELTA 2-'is .1000DELTAl=i PHI =
|8 SIGMA = .0000 0.0000- - ~

|
. -

- PHI =, .1000
'

( (;~/.3.* jIFLAG= 0"

21

.2003 979.7
~~ ~~

, SAFA,CAFA= .9835.1811SBET,CBET=~'

23
~ .8657 .5006-

l
-- SGAM,CGAM= .4993 ' ~~ '

-

.8664 '

' ' ' SDET,CDET= '

-

a ~~ ., .
. ' , . ' '. ..

-

STOP- ...

' ' . **

.
.. -

-.
. . _ . .'

.

,. 188.6666 .9706X1= 189.e416X2= .0135 DELTA 2=
. . . . _ . . .

'

27 .1700 DELTA 1=
.

PHI =
" SIGMA = .0000 0.0000i

- ,
. , '. '*

IFLAG= 0 ( f.74*) |
* __

*

28
PHI = .1700 ,

r '-

.2067. 9784:I j- - -
. ,

3. SAFA,CAFA= -
, . - '

1742 .9847 -
-

SBET,CBET=
[ - - SGAM,CGAM* .8652 .501-43:

- - -

.8665 .4992 .-; ** SDET,CDET= .'' ,

| (. ; STOP _.
. . ., .... _....

. . . . _ _'s a - -.._ -...... ..
. _

-

. . _ ._ _ _ . _ _ _ _ _ .
_________._____..__m

34 . _ _

j
-. .. ..._. ..

- :. . _ _ _ .
_. .... ._ _ _ _ __.._ _. _. .-

. _ . . . . _

, -
. . - .

. . . . . . . . . . .

GPD 2706 8/76160495-
___ _



x ;, .1

CALCULATION SHEET
'.

p$-
s -[~ ! b REV.NO. O

~
.

cal.C. NO.
(b dhe/sw -IM DATE*b DATE O CHECKED
ORIGINATOR--

/[~

45 WI -4 JOB NO.
rRO;Ecr

/-Ysue >Ecr the:|oSkh/J Ng&n -9.Fn tou Tblevddco sneer NO-
i. .

'

bkrans A*&''5 ( OEf h) .. .L ... . . . _ , .. .. ; . . _. .'
X1= 189.1666X2= 188.6666 |.

2
PHI = .2400DELTAl= .1913 DELTA 2= 1.1745 r --* -

3 SIGMA = .0000 0.0000 .

IFLAG= 0 (4pf') - - - - --4

PHI = .2400

|
SAFA,CAFA= .2129 .9771 .. . _....3

s SBET,CBET= .1674 .9859

7
.

SGAM,CGAM= .8646 .5025 .. _ . .
-

,

SDET,CDET= .8664 .4993 .

STOP .. , , ,

s

'
~ X1= 189.2916X2= 1u8.6666

~
-

-

PHI = .3100DELTAl= .4040 DELTA 2= 1.3859s
'

10 SIGMA = .0000 0.0000

IFLAG= 0 (/774 *) .. . _ . . . .,,

PHI = .3100. - -

12 SAFA,CAFA= .2188 .9758
-- -

SBET,CBET= .1605 .9870'-
.

,

SGAM,CGAM= .8638 .5038 .33 . . . . . .

14 SDET,CDET= .8662 .4997
..

STGP
9 > 1s .

188.6666
, ,

-

.. . . . . . . . .

-

' Xi= 189.4166X2=is

PHI = .3800DELTAl= .6272 DELTA 2= 1.6074 --

SIGMA = .0000 0.0000 .,,

1s IFLAG= 0 U/ '27.) --

-

- PMI= .3800
,,

- SAFA,CAFA= .2245 .9745 , _ .

20 SBET,CBET= .1538 .9881
-- - - --

,

SGAM,'CGAM= .8629 .5053 ._ ,

'
21

- SDET,CDET= .8658 .5003 .

.

22 STOP ; ...:._...:...-........_.._... .
- . ..--- . .. .

22 X1= 189.5416X2= 188.6666 . . ..
-

PHI = , .4600DELTAl= .8994 DELTA 2= 1.8771 - -- , --, ~' -

S.IGMA=- .9000. 9.9000 ._ . . . -y
.

2s - ' IFLAG= 0. - ~ ' ~ ' ~ ~ ~ ~ ~ '

[2 (.34. *)PHI = .4600
-- - --

__ _

'- '

, 3, : -- ~ x'y--^snva - -

27 SBET,CBET= .1462 .9893 --- "--

~ ~ ' , . ' , ' SGAM,CGAM= .8617 .5074
.2s .

SDET,CDET= .8652 .5014 .
i,

--
. i

" STOP
'

- . _ .s ; _ u. __ _ , . . t'
..

-
.

- . - . :. _ : ._.-

, ' ~

PHI = .5400 DELTA 1= -1.1955 DELTA 2= 2.1700 -
| ;4 _ , . - . . . .- - -

.X1= 189.6666X2= 188.6666,
.

,,

31
SIGMA = .0000 0.0000 .

i
'~

- - - -

; g '. 22 IFLAG= 0
PHI = .5400 , . . . (-36 79 *)

- ,

-- - -

i%. as
~ ~ ~ ~ -

SAFA,CAFA= .2362 .9717 - ~ ~ '

SBET,CBET= .1388 .990338 -"

- SGAM,CGAM= .8604 .5097
- ---

'

as
- . SDET,CDET= .8644 .5028 . = - - .

_ , ,

8 STOP
-- - - - . _ ._ _ ____ ____ __ _ ___ _ __ .-]



k' -

9
CALCULATION SHEET

,

'

("- /- 13 nev. uo. O _ -!- g CAtc. uO..

86 d |78 /9D -M DATECHECKEDD, -1. DATE
ORIGralATOM _ - |[ ~A. y 5*5 208 NO... .

OPR2 JECT

suencr A.Re<?/* <b|all 2%'ne - A.P v'e 2+e
sueer nO-

I d~ UU H
: . s*'

'. .;, ;

T,d..em,c a. &a%~s . .t.otSe A) , ..... ; .....,.
.j. . _. , . . .._..:. . . . . .,.

, /
...._.. .

! I ! I I
' '... , ,. . ,

I
" '

' 1._ .!. ...
' '

'

' . . ' . . . . _ ,

.. I/eetFica7c4/ 6P PRoezeMI "kobe' vees'od /.. i I !. . . .

!* '
i :.

< .. '

4

' I- .Ri = /BD.666 6 , 2s=/88.6664.... ..... . . LPye / -) i

%% ; s, . gp5, se.= . Of7z3. , c;6 =o . .-- -....- . . . .*
. . . . g ' ~ ~ * *

.
if - 82 - 2 kiai A P' eyku a2Srn V 82-2 .~/2X/].ft(bC.'*'*3)(.3&&J

7

73g agg*

a }}_Q'g'* c. qb3 C.8&c) =
..

..

' b - - , , _-- --,', - - - -

..

. .

2 M' -Ki si Cos 7%A L 74 G>s #) 4 bz a d.es G Gn p> (M &asD .."

- k, s, Casy ta 4 C94Std) - haa s. CosLT C.cf cM%#.)
. . .

c''
-

. . . . .

3
13 .~72x/2.6Arb

4f..b)l99).('5'-T6xl-f.Ex.tf08*/Y"_o)=0
~

. o.4}~ tM&sth,<
.

T. " ..
.0, % 'V - 188. 6666 x BR - Qz % $ . .. v.le.. . ..

. .. . . . .
-

w- ,,
.

f 6./ f .

ye i2-).QP
.

" a2- 01 - 189 0Titfo G2.- 188.666 (o.

, . sol:At:n ' s- 0. od[, s2.= . 77o & ,''

. zazsm' 72>iz.(sis' W-X8Ctr> o
i.

--

If' 62.- 2' ,iey.apc (o.oer)(.8&rz) .2
. . . .

C-
te.agg o,.*

I _

(
. IM ~ j 7 gf' 3(o.00V){Tk) bbHb .50bfx $S ./f .[oN' 970f'6'n -h' .

.

.
..

. .. .=
5 . 72,,,_,,,p .. .l'9' IDS){93-)(~ 4ffbX f)92 C.OS !], Gff2.A.f04]%./7)

..
. . .

. - . . -

" (fp.fggg*
.. -.. . -,

- . . . . . .. = - O. O | 2O. .
. . . . . - . O , [ . . .. .=

.. .:.1.. j % I - io ) . a O c i, T . S & r [ U 6 3. t G :. .... h. ._ .
~

= ~
~

~ ~ ~

"
, ;

'= ..

.c.6316_l
..
.. |.. .... ,_. $ Z Sn G - 188,666 G x . 84 6T' f63.Ma= ' .aA"

.;i! :,
. .

[
.= .

LT4mma.efthpro7&. ..''
.. ... .. ..

Q_.
. . . . . . . - . . .

- . - .$,- th. dcfe.vu,u. ds seb. . .
...-. . -

"

. . . . . . .._ . .... .. ...... .. _ . .. . . t o.i) -,
,

.

-

.. .
. .

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

. . . _ .. . . .

. _ - . . .. ....... . . - . . - . . . . . _ . _ . . .

GFD-2706 8/76 (ED49) '



(. , 2 > -a
j-

-
- CALCULATION SHEET :

'

-

BI c^i.c. No. A-/ '/3 REV.NO. -

~

03" C* 2 DATE 0, CHECKED DATE *ORIGINATOR ,'

. ,

JOB NO. /
rRoJeer_- 7 4/I n9:

[hSU8 JECT f '9!N 47ft''l-b b ROPd Y|dCHod SHEET NO-
' '

+ vu o .

h "O" ,. (bft & Lt. f & dib Of~~ b) n. . . . . . . . . . . , . . ' . . I t ||1 ,
- . , . . . . . . , .g ' ' ' ''i '

2 0 ! f i i !
*

' . . . . . . . . .

'
. i

3 5 e *** ;
~

-. . ..--. --. .
: 7-..-..y pp , . . . _ . . ,

' ^

4k g cJ -4 . . . . . _ . . .

[ % .: . ..
;- .... .-.. ... ..-._....4 '

. . .. .

d o5 mea ' '* - -

..

, u 8 - -

O a n _. . . . . . _ . . . . . . _ . . . .h .

e .-
,

gs, y
r . , + .

.

f4 .- . . .. -t* O .y . .. . . . . .

4
* $y ,"' Y , &, Q e , $.. y

. . . . . . .

1 .

g% -

, , .

j +<e&ve y _3 . .
~ y. ,

- -

@ t. !f $ $ k $ u'
. i .

--$ .

F
a .

@ -t; * .

'

g :' [dg 3 Y U NI11 s

12 . p
C *. _ .-. ..g .

@ g 7 _y j .,r ?.~. } .- . .
''

_~O S* t0 O*]
T14 h 0 4 F 4 4 C,t-0 ,gy g,4 ,,, ,

d*
15 -O + *

[ 1:- CM {N'* .O .. .
'
- e eers o24.. .

,

-

,. ,
. _o

11 $ [ % *

ca j { $
- U -U - - ~ -k 4

q ,3 j 7
~ ~~

'

18
Q) g is. ,

~

C' i I @p$g ,g k0
'

; s
|.

is .
, ^ C O@ aoO *

r
K

q ._g._o 7____ .'.
~

20 LL C* - -
. .

hf ? .f
*

- . - - ---- -h h 0pgg
o s.._.....a ; e

g ,I s; ..S. rr- ec.e s .pS . _ _ . . . . . ., . ...

I -= y,a . . _ _ . ___._.. _... . .. . , . . . . . _ . . _ . . _ . . ..

u 3 A
.. . -- g ;.

- -

-
..

g ..g

y9rY - i '
W. 5 1

G O & @'O -5
' '

- --i- - - .- - - - - - -'

-+

as 4 ,t . .'i.e 'er i

g ; g b .o. . o -
,

.. 4. 4 N..__O F 0,, a v
'

,
.

i . 1 1
8N o *

.. ...

a 4 + 1 L.. _, .
'

. .

.

. . . h .o04oa . . ' "p S $. .., ._ ' ' ,i._ ! l { i8
.. ,

_ 3 - o ._. ,gr f 4. .. .
_

. .. _.

. ,

Th
~

Id 2* . _ . . = , . . = _ _ . -- _ _ . _ . -y
31 V $' 8 5 f5* ' . u A ,qe %L

* * . ie .' .i. _ ! ' -.- ce e 'e tg . ...- .. -- -

-

. ;; . 3r ,
. --- -;.

i * 33 s==

._... . . _ ._-

!"
i _v0J .

i>

3 4. - y 3-- , - g 3 --s , . .

-
. }p , . - _ _ -

:. i , . . ..
,

-

- a-

_



- - - (* i ) ;
. - ,

41.
e's

CALCULATION SHEET -|'
-

CALC. r.O. I'-N _ FiE V. ND. O

NMOM OATE9 C- A- OATE h, . CHECKED{',
TAIZ~3 i_c7-3 7 |

ORIGINATOR _
-

30s no.rROseCr

ob O*f 0 Y @ > NelNMQSHEET NO.N%YR d / .

SUBJECT

& ysh (Ceseni -. . . ' . ..
6 - al.a + 9.Q' .

. . .!.. ' OOTPUT fse THe Mo*xToe4 k>ud. 6 - zis.s -

**

. . . . . . . . . . . . _ . . . , . . _. .. h/22d d b. /
.. . s.

Y1= 714.M00Y?= 71A.0000 I
PHT= 0.0000DFlTAl= .54?ADEITA2= 542A d 'O id.1'~

I SIGMA = .0000 0.0000
- <2, t (,

-
,

f IFLAG= 0

PHI = 0.0000

f(5.t-)i =- Q Z A .
d = 71'd.

'

SAFA CAFA= .1908 .9816
SBET.CBET= .1908 .9816
SCAM.CGAM: .8996 .4367
SDET.CDET= .8996 4367

STOP

11 1
. . . . . . .

|
|.

-
.

Y1= ?1A.1750Y2= 714,0000
T;iI=- .0300nFITAt= . 4507FIFl TA7= .A344 h #Z T d|*

SIGMA = .0000 0.0000
IFLAGs 0

PHI = .0300
'f M O(P- SAFA,CAFAs .1937 ,9311
N "

, L. SBET.CBET= 1879 .9822 -
SGAM.CGAM: .8996 .4367'

f SDET.CDET= .8997 4365
STOP

. . - .

"
t / < UU. DRILL

| :. Yt= ?tA.2500YO= 71A.0000
-

PHT= .11000 Fl. T A1 = .?ola riel T A7= .AR1R
,

,

* SIGN A= .0000 0.0000 -

dr * W| P = 1 00 E '5 8 I
E SAFA.CAFA: .2012 .9795 .. .

*

: SBET.CBET= .1801 .9836 , gg,
,

.SEAa.CGAM= .8993 .4374
* SDET.CDET= .8999 '4361

- > ..

.

, , . .

3
.

~

. . _ _ . . _ . . . . . . . , . . . . . . _ - - . .- - - - . . . - - . . . - . .

"...s.. **
- - *

2 !!= 216.375012= 216.0000
" "'~

FMI=. .1900DELTAl= . 0 4 89 D El.T A2 =' 1.13352 *

3 IFLAG= 0'
''0.0000SIGMA =- .0000 .

.

*

fMI= .1900.

'3AFA.CAFA= .2005 .9780
' '

(~ 1RBET.CBET= 1723 9850-

\2MAM.C6AM= .8988 4384
-

SDFT.CDET= .8999 .4360
STOP

- - -6 _- . . . . _ . . _ , _ . .. . . .

2
__. . _ . _ _ . _ = . . . _ . _ . _ _ . . _ . _. . . ..

,

-
'

M s
*

,.

_ _ _ _ . _. . _ _ _ _ _ _ _ .

-__ - - _ - _ - -



- - - - - . - - - . _ _

CALCULATION SHEET
'

. < (CN ('"/~I'3 REV.Nc. O ~

g cAi.e. ND.

NIUbNb> DATE CHECKED M OATE
g, oniciuATon " /d37O' 7 7./ Z - 2- Joe No.eno;Ecr

L2#:fo S A te lea h a.' a M '!C I h p ~I A~ ar w eEr n o- 'Y
sue >Ecr (T a og I ~/

"

Ard 515 C dd5F g[ ; .. ._ .t .... _.. ..:._ . .._ _ < . . ' .
._1....;. .!

I _ '.l
/ .

. .'
2 i | I ! : i: i l i

.

!
. . . . .

i i + : ,-
.

I !

-2. Oeawe/ng ,/o. 2 gnats and M7%)m ifC cath '&ms,' deny. f e- rcpe elarf
'

Sodukn A*

and S%// orqle vos.2</%). . . .. . . . . . .'

.
.. . . . . . . . . . . . .. ._... ..

. . . . _ . ... . . . . . . . _ . . . . . . . .

. ...-foben br/a acc.cunJt .14s tia repe alsnpfw '' '

. -fle fhret. &muGwaaus agcd S Onci & potu/n'c. epahrj'

7oYed -fa fA1 kmsdnnin *_tn * ''8 In t|a. same &OculdW
. Er *Mc. C-/-12 e .0 eru. Ghan*

e5 6bec. C-!-t2- e'*

be-luean ,-Ardo * repe.f Ife 7ecnly.5tnait art 9 e wriafincilso down tka hit o /.

""
. . . .

w he. nd. wlan tL:. -sacr'' o..

repe_. QO,e.:s ajo c.vth A. ry' pla.ts . T/u2 ;lr.xdzy of.''
.

fLs aAyle <f ara shown in Page w hap. dan h geomaG"
_

Snee ;6* c.s cr skida.p7es 7 tAra. i2, tk.a ptmakkm cf'n faye / G art 4
d, awn ',, C-Qc. C-i-t2 . ._(;, " t/w. aitg/ufi

..

" c
.

ana cf., fav repa.s / an.a 2 t's sitawn e"

Y ad E are. zhownfip. pomeNc. gcaltms fw o<, f,hatO t/u1. fAcn.rchcuf .
"'

..

Y e:s / 8and / Cl S
'"

th fouj|e / '] .,

c.cnsalerrys ,|w Pe,6a. alcy/tn>-) ano(f te 0 9 :vi f-"

6| ll artpla vak-Ilm
. _ . . .

6Shca o n. o na< 9 a re. a ff'' sa. .
. " c4nVnau)ns hhlt./> cm<. orof be. poQued. cimctGbec: _.

.

& and s1 are the 7%t &crainank2.L. _ . . . b th pro 7ruu,"

Cnst.Je fi.a, jyr,,cjram arta cf ogia. 6 fia .Q.'" '*

.
.

......:.'._ Cn. til e n / n l $ c e to,li2. et I/ fk.a. d.cricli$&)S. - |Gr.a ca|3) beak ."

! ! .i! : ! .t25 t i -
.

|
.

. . . . _ . .. . ,

.. _ . . fy 46 cMo(cl{ flVa.flut. jn.cfram .. @fe.S 2.2fbryb
.

"
j

'
-

/-3 2,f' # C /,::,6, /T) .. /'$Q. ika. ff$u-|Is f fk.L. ,y14 ea-ax.:127. s/zeuJ /1(jxtcl& .c
" -- - ,. 2 & ca-

,

3 e 2 fo .c. retuT/s," I 2. 7a . . __ .

ge. nf . .(.. 8e?.). r..[/ar.';{s'c:.di;:n l;,y h/6o 5 . z, S
''

.- -. -. .cs
,

__ -._ - g 4) . ._ ., : - . 7_ _ ,. . .: .1-, _:* 'n .

,,,

Q, .__ _ . . _ _ . , _ . . _ . _ _ . _ . . _ _ _ _ _ . . _ _ _ . , _ _ . . _ _ . , . ;|;,, .

,
,

,
_; _.;.,

_ _ . . . . . . . . . .

_q
_ . _ _ . _ . . . . .

, , ,,

_ . _ . _ _ . _ . . . . _ _ . . _ _ . . . . . . . _ . _ . _ __ __ _.

,,
' '

,

.' ...

'
I ! - -

- _ - -.. . - - _ _ . _ _ . . _ . _ _

. _ _ . _ _ _ . . _ . . _ _ _ . _ ._ _ _ __

_ c,o.27as siis iEo.ssij



- - - - - ,, ,,

-2

CALCULATION SHEET
'

-
- !~ R EV. N O.CALC. NO.

M CHECKED N DATE 4/29/%.[ b DATE
C.j,} ORIGINATOR v

-

-

YA/1 "''3 JOB NO.PROJECT

[
SUSJECT NM'h 3 '#!N b[l[o-D.E v5 I20M TOIovdH6SHEET NO.

i iF/@u. /)rd e ceaseif).
- -

- -
- . :

i

aL fata. tha. kyle. 6 mL, 2pe. 2 fub.s au tha' AA
... ,

'

=
.

.. .2 .
.

' '

fh en., Kia . o . .*
i. . .

.': g.oz as 2 c-36 c. asp- acc/&uf ) = o- - - -'

! ..-...

.
.

.

.

'' Wf hG.07!16b'f. . . .. .

. . . . . - . . . .

9,,?. / 8 - 9.4StuS, d., a. 4 "- c> .

'*

. . . . . O. % a% S .. .. .. ..

. . . .

*

_

. .. ... . . .. .

h . . ...

. . . . . . . . . .

12

7
....~|.. |'. . . . ~ .% O02-NCA$|5- JoV 08- 9;4Stu #,)- 6 . .

~

''=

13 3e,

~ . fy - b-, ycy, : i O. cw8 (o./7/7 N
_

.. . .

. . _ . _ '

'. * :., n
. . . . . .

,. .

m. caban f cs L-/Tw.n o O (, . #es a. uueWe
~ *

9( "

;
. . . .- kndy wadzm af

~
,, , , . .

" -

> ;. t , $ s. = 1. ..

. . . . .. OJk" =a
? ,

=

. . . _ ... . . / A. O*
, ,. . . . .

= .

.... R here c f '. ~), q e 6 * C E o . k r z. r y b ... :"
.

... _

= .
.

. . . . . . . . .
O Q 11 OC (:_... . . __ _ ....

( . 4, . 4 * . .g ._y. . . .. _
'

*
- y..

*
. ..

. . . . -

=n . .+/g e__-..__: . . . . . _ . _ . . _ . . _,

4 ,, . . 4. j# ' '
i I '

5
p, .. .,., . , .g g . p .)., .. . ! . i .

>= -=
: i- : .

, .- ,, ,

.

'
!

' :[../he. Geome.hy .ega.xh%s& ot: p, b E . ca:hh. 96,-.
''

- 16 --
.and p, anyk.s. are m.s ;4//qs c . . - . _ .

,.

L ~ ,,
-

_
--_ ._-.

= :
- '.

.. ; _ -_ _ . ,'
* --_.--. . . . . . . . - .

M * *
e

, ,

E c
-

.C.e . , ,

- - ~ - - - _ . _ _ . _ _ ._.._ _ _ ______ _ _ _ _ _ ___ _ _ _ _ _ _

my



=_ , 0,o.2s.w m4-

) .

.

_

CALCULATION SHEET
' -

0go. */~Ib REV.NO. O ~

-
-

Sf CALC. NO.

" 7! 3 A / NM
4' 2 (

~ CHECKED YM DATE[* DATE
. ORIGINATOR '

YA21 U JOB NO. / -37
-

PROJECT

T , cl Piers' 5.Fw f ole.Tol5 cine.5 SHEET NO.NM! *

SUBJECT -
-

-na +

i : I ,

, . fo[e./o...*.U 2 W* .-
'

1

2 002- doGW g ...

/8 t94$n
. . . - - .

f -''
s

y ,- ~, -- '
. (6 + 4f) '

'

.
2

,

....'...2.__.-__.....
- .. ,3

. .

f f,, y .= \}('litd/)h(/8+9.4%di)L Go2-996vsfJ'0
. . ..

s . (Qs16 ) ._ . .. . . . . .7
. . . . . . _ _ . . . . . . . . . . . . .

. .

S $ = . . . ._ . 8 - f.99r7 Qs) + (to2.- 99 loshs ) ... . . . . - .

- Q'
- - - - - - - - - -

- -- --

... [g,.y g2 y .. .

a

)(Q2+gs)'.(ig-y4f',,$,y'-(fo7._f<t6,f)'-
-

t d .--~~~ ~~~~

~ , ', ui $ . ._ ..

(d2'' de)
.. ._

. . . . . .

to
. ... .. . . . . ... .._. . _. . . _ . . . . . . _ . . . . . _ . . .

11 .

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

. . _ _ .. % cl * y , ,,og Sq .
. . .. . . . . _ . . . .

- - - - - - - --- - - - mz q,q eos 4,- - - - -- - -

,, _

s ol .=. . g,, y y , . . . . . . .

C__ ,, . ._ .. .. .

. . . ./8 - 9.4 % d z.
. .

. .. . . . .

-

.. . .. L,u .
.

_. . _ . . . . . . . .

. .
--.

. _ . _ . . . . _.... . _.. .

/ e 2 - M (.'o s 6 . .
'' & .._ ....

(k ay s5 . .. . .

"
. _ . . . . _ . . . . . _ . . . _ . . . .

20
.

. ,

1' . .

22

*
-

23 .

24
. . . . ,

. ,
,

. .

.

25 . ,
',

. ,

n . , . . _ . _ _ _ . . _ . . _ . .. . .. . . . . . _ . . . ._.

' '

8 I O I

_
a...._......_._..... .. . _ _._ _ .. . _... .

IT
- _ _.

_. ..... _ . . . . . . . . . _ _ . . . . .

_.,. . . . _ _.. ..._. _

- E ,.
i .

.m

.. .
3

. . I. . .

t'

. , -
g . i.

' -

30 : | ), ...

; j-
.-

i
3 , , ,. .

. .

32 i ! e . + , g" * '
i . * t !

- - - - - - - -

,

.' , , ,y , ; , ,

, ? i i8 * - i

'
_. _ .. _ ._.___._._..__..__ _._-

,

i I *i34 I
. .

: 1 . . .
. '

.
,

__

. , t*M - ' *
,

I .
,

! .' .g
.

_- - - - - - - - - - m._ m .



_ _ _ _ _ _ _ _ _ _ _ _ . ,
_

~
,

e

h~hr CALCULATION Sl!EET
'

[ SIN CALC. NO. __C* /* I 3 REV. NO.
.

- O.
_

Fet 2M7/83 (M DATE d/2Y/ Nerre caccxEooniciNaron tg,
/f787

{M TMI .3 Jos No.eno;ect

., M ,'r r - SIvs fore fdfen:44 SHEET NO- _ /' ' -

SU8 JECT , s.

i 1'79ty.s (CAs F 4) ,
; , . _ !, __ _i

. . . . . _ . .. . . . . . , . _ . , . _ , . . . h, ',

pw1ctMT._. M i?M uz e d = 0 , ..

&pa fp7)a4
'

'

T/ FREE $p=C2.~'(*f|xt)
. . G/erob1 2-if'A4'**-'

(. Sol l//AldT - ]=o s
*

.. .

' pHucmmsos d ' - a w '" - . . . .

E O 7t a lS .
w

.
*

,

M T!]R G 5- READ . . . . ...
'

uac uas Lh .

*

* s.,4>.,4) 1 .

Xn=X,ts )Xt,=)(>+4;. .
'*

i,

Ok:| co/e. XN.XN"

'' 4 b
. 5 . ..

d < dp $ ? de o -
is t

fe-f+d(%-? q, = G ~ $ '
'

14

D ,,' %. f'+ 4 c *;;| @'4 .
.

'

f
.

27

i. ,

6%CUCATE (.oscddid
''

'

Ca7,:%Y,(esS,$t.d, .

'*

'' &B,SW3 .. : . . . ..
.

22 ,r
. _. ..

,

.. .

.,. _ - . SUBSTITUTE IMro E50s......''
. = - . ..... _ ..

. . .

CB.ClxATE t, , b. ... ... . . . ' . ... . . .. .

"
_. . . . . ' -

:. . As '2K'%1V)dz-2td>h5 ... ... . _. ... . ..

, ... . So >Ob(/ N0s.1%d-% bl.aYM .. .. .. -....

'"

'' En -MKn OcS M-2nelh &M .

. . . . . . .
'

. . . . .. .
f. .

jm .

14io Ma.o '0' (''6)lCULAT8 6ia 4 ~. .. . . . .

' ' r n.
3a

-. -

A: $2. b3fbl Az -AzBi) ... .. b e de * B1. a .r.s. m
f z'

< ._. _ .

' '
-|

'
. . .

sr- - B , s , /,e,_ . i :*'

.(, ,
'p _ .

..._ . --..

32 .
.

__ - .. . . _ -..

. . . - . . . . . . . . . . .._. ._. . / . . . ._ _.. _ . . . _ . _ .

35 .

-. . . . _ .. __. . . . . _ . ... . _

mR.



.
. g .

___. - _ _ _ _ _ _ _ _

.
. .. .

.

CALCULATION SliEET -

4

-
.

&[~ ~,~> R EV. NG.CAi.C. N O. -

O

7! 3 C/N d/M[CHECKED DATEORIGINATOR OATE*c., r
NIY JOB NO. If'I~E EPROJECT

_ C i If!d EIT,,'I M, '6 F vs goge.Totev'ak.<!L . .
SUSJECT I '95*

n -
. SHEET NO-

- . ... d. .. ,f * OPE @W M.-.- | i _.i t ; i . i,- j.| : ; .i'i| | | --it

. .- -g - 7 ---.;...- . - .-r...-. -- -.r- t --r-- i

..I . I -? ... |'.-...h . ..--- - i.
. , , ,

ffw)Ct/hCT|. -.| [ ' . .' . . . | '. . | / ' . - . ' ;*
i

*
C p ).

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

yg , . . :. . . _
. s ta b. . .. . . . . . .

-

.

s

1 <<$
... . . . .

. .. . . . _ . ... . - . . ... . . . . - - .

a

* ^ YeJ
. (Xz*Qb >*/

.. . - . . . . . .

10
. .. . . -

| , Noit -.

-. . .. . .

. . Dxe,sd-Xc Sd S w h y C o p * L & [y
''

'

(X,+s,).9,1- - CX,%A"

! 14 /+) .,

.. . - -

. . |y |< 6 .. . -. . s-
,

18
. . . -. . . _ . . . . _ . . . .

17 MOp
..

l ,4+4 >,X.% , Wh'**f |4|,y,*=
" *

* X;M,<X *da Ld,an-*H
. . _ ....

' a >tS a
> ..

y
i

.

*'
L0t!Te 1.te.swit uti77 wpor

- . .- - . . . . . . , . .
** '

,n)b .S'ra b hib wop-
. . . . .

,
_

.,

as
- L..-----...-:--.- - . . . - . . . . . . . . . . . . . . . . . . - . . . . - - - . . - . . . . . - . . . . . . - - - .

24 ~.
.

' -;
. . . .. . - . .. .- . .. . ..... .. . - .. ... . . . - - - . . . . - - . . - - - . . - - - - . - -

25 - .

.

- .- .. ._. . . . . . . . . . . . . . . .... . - - - .-.. . .. -. ...- -.-..--. - - , - - - - .

i IN
.

* '

.

,
__ . _ . . . . . . . . . . . - . . _ _ . ..-. . . . . - . . . . . . - . - _ . - . - - - - . - - - , -

- .
.

> n l
~

.
__ .__..-. - -.. .. . . -.- - .. _---. . . . - - - . . . _ ..-

2B - i
I i

.

. *
. . - . . _ . - - . . . . - . . - . . . - - - - - . . . - . . .--.. --= ,-

. 3 '
' .I *

.
g . . i ei

I .- -

|
| 1M *,

'

..
I. *. . . - - . . - . . - . . . ' - . - ~ . - - - - - -, . e

{ - . . , . - . - . . . . . . . .
, ,

.-.
,

. . _ _ ' . - . . . - . -. . . . - -.... . . . . . ... -. - - . . . . . - - - . . . . . . . - - - - .

*
e a

.

b

. ' ' . . . . . . . .. . . . . . . . - . - . . . - - . . . . . - . - - . - - - - - - . . . . .--

33 .
. ,

- . . _ . . . . . . _ . . . . . . - - . - . - - . - - . . - - . . . - - . . . - . . - - - - - . - - . - - - - .

* * * 'u, .

3..,..... ... - - . .- ... --- ---.- - -- .-
,3

6

M
-. . . - . . . . . . . . . .... ..- -- - . . - . . . - - - - - - - - . . - - - -

,

~ - - - - - m _ _ _ _ _ _ m r.um--



.s
.

c

>p CALCUl.ATION SHEET I
-

.

EC c_ /-/-3 g,y, go,B o ccyc, yo,

p,. ORIGINATOR [- ( b CHECKED M DATE d /2 9/O'1DATE
1

'

PROJECT N_ JOB NO.
~

/.q737
SUBJECT ;OMb - * /e/ %ho -NVS MMC MCVC7MCC0

- _ SHEET NO. UD
.

, 7 W y._si.s ggsw , ; ;t , ;
;, , ; ;. .. . . . . _ _ _ _ y _ . .

,, , , ,
,, ,...:.--....... . _ , . .

..'...._.--I. Mc6ERM OST/AIC;r (. &c. S.jictra
#

E Y . |---..I...'
..,

. . ' . .. .. . i[/?J3th) ..

4
. . . . . . . . . . . . . . . . . . . . . .

. . . , . . . . . . . . . . . . . . . . .
PROGRAM DYN . . . . , . . . . . . . . . . . . . . ,

s (INPUT,0UTPUT, TAPE 5= INPUT, TAPE 6= OUTPUT)
SIGMA =0. - *

' ' ''

a SIGM1=0. *
'

IFLAG=0.
'*

'

7
KONT=0

'

*

*

s PHI =0. *

'

PHIF=ATAN(36./204.) .
,

~
**
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is IF(PHI.GE.PHIF) PHI 1= PHI-PHII -

PHI 2= PHII/2.+ PHI *((PHIF-PHII/2.)/PHIF)"
~ "'- IF4PHIuGE.PHIF-)" PHI 2= PHI' ~ ~- - ~ ~ ~ ~ ~''
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C IF(ABS (SDET**2+CDET**2-1).GT.O.001)IFLAG=4', ~
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. .
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.

S
cAi.c. N 3.,

t d 7!h3 M DATE N / NM>b* FM > .DATE CHECKED
ORIGINATOR. ,-

#,A7
-

74 /I -J Jos no.pro;Ecr -

M[d Milo.%9 -S.F vs 2014. Lleirds seer No_ y/ .aSU8 JECT %
Il U (T"

-

. .L _,| _

.

I u Ccd5e i4) .. ; n ;
.

.
,

:t

l I, l.. p-.p , ; _

! :
2 ? !

.?,
,

- - - - - - . . . . . . ' . _ . . . . . . _ , _ . . . , . _ _ . .
, '

-

O . . - . . . . . . . . . . . _ .

4
- . ... .. ... .. .. .. . . _ _ . . . . . . . . . . . . . . . ..

s C . *
*

DET1=82.*B2/(Al*B2-Bl*A2) '

| * DET2=-(B1*DET1)/B2
.

*
.

'

! .

DET1=(82.*B2-B3*A2)/(At*B2-B1*A2)7 C
C DET2=(B3-B1*DET1)/B2 *

SIGMA =(-XK1*DET1*CGAM*SAFA+XK2*DET2*CDET*SBET)*CPHI '* C
+ (-XK1 *DET 15 CC AM*CAFA-XK2* DET2*CDET *C BET) *SPHIs C &

C WRITE (6,100) X1,X2, PHI,DET1,DET2, SIGMA,SIGM1, PHI 1, PHI 2 '.
" KONT=KONT+1 '

'

IF(KONT.GT.500) GO TO 99 '
.

. *
11 *

IF(ABS (X1+DET1-XT1).GT.O.1) GO TO 5 ~ ** '

IF i A3S ( X2+DET2-XT2) . GT. O. '1) GO TO 5''*
..

SIGMA =XT1*SGAM-XT2*SDET *

|
C IF(ABS (SIGMA-SIGM1).LT.O.1) GO'TO 56

12
*

*

'" IF(ABS (SIGMA).LT.O.1) GO.TO 50 .

.
*

SIGM1= SIGMA '

C".
is

40 IF(ABS (PHI).GT.1.) GO TO 90 '
,

'
-

- --

IF ( (X 1+DET1) . GE. (X2+DET2) ) PHI = PHI +0. 001 ,"
" " .

IF ( ( X 1+DET1 ) . LT. ( X2+DET2) ) PHI = PHI-0. 001 ,

.

17
GO TO 5

50 WRITE (6,100) X1,X2, PHI,DET1,DET2, SIGMA,SIGM1, PHI 1, PHI 2} ,,
'

," ,

..

19 Pl=XK1*DET1 -

P2=XK2*DET2'

" SF1=160.0/P1 ,

,

2 SF2=160.0/P2 .
~

~ WRITE (6,.103)P1,P2,SF1,SF2
-

,

22
|GO TO 99 '

*
.

90 WRITE (6,101) PHI,SIG'MA [ .

9.9 WRITE (6,102).IFLAG, PHI,SAFA,CAFA,SBET,CBET,SGAM,CGAM,SDET,CDET
23

*
,

3 STOP
100 FORMAT (1H ,"X1=",F10'.4,'" 3(2=" , F'19. 4, / , " PHI =", F i s. 4, |.

2s
| " DELT A1 =" , F I s'. 4, "' DELTA:2=" , F is . 4, / , " SIOMA=" ,2F 10. 4,'

1
,

2 " - PHI-1 =", F 10. 4, " PHI 2=" , F 10. 4 ) -, *

191 FORMAT (1H ," PHI-ANGLE EXC,EDS ",F19.4," DEGREE", .

.

E27 <

1 " SIGMA = ",F19.4) . .
,

,< '
8

-

|
..

102 FORMAT (1H ,"IFLAG=",15,/," PHI =",F10.4,/,"SAFA,CAFA=",2F19.4,/,| 3
!

.a $ ",SBET,CBET=",2F19.4
. ,.

, i
.

m
- 1 ,/,"SGAM,CGAM=",2F10.4,/,"SDET,CDET=",2F16.4) '

193 FORMAT (1H*,//,"Pl=",F19.4,"P2=",Fis.4,/ ,
'

;;

21 1 "S.F. 1=",F10.4,"S.F. 2=",FIS.4,//)
I

119 FORMAT (1H ," INPUT X1 AND X2 ==>")
g .

-~ :-- M - . . _. ...,_ _.:.*_.:__. . .: ._ . ..:. . . .. : , _ _ _ _
.

Q. ,
_ _ _ _ _ _ _ _ _ _ _ . . . .~ . . _ . . . . . _ . . . _ _ . . _ _ . . . _

. .

!
. _ . _ _ _ _ _ __ ___.. . .. _ _.. - - _ . . . . . _ _ _ _ _ _ . .

m
. . . . . . . . . .. . . . _ . . . . . _ _ _ _ . _.

- -..--. .

-- - - - - - _ - - - - - - - - - - - - - - - , - - - - - - _ _ . .. .___ _ _ _ , ___ ___
_ _ , GFD 2706 SDS_ (ED49)
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- _ - - ,,

'
'

.

N ~

CAI.CUI.ATION SHEET $'
-

o 3g_./ $ _ g,y,,o,8gG c,te, yo,

IN Y/0 ~b !8 3 CHECKED [Md DATE1 DATEe CRIGINATOR
K OIO JOS NO.FROJECT

NS8 N2 b[fe'QO ~ S.I V$ NOp OldrCT Wdd SHEET NO. <2-.
*

-
SUBJECT ~

l
~

NTeW 6e W. pee. m^/.gya/ , _jwij = m.a. ?! .Q: . .**P3CM'N- - :. &*
~*

:."'
. ' -

e'
2 "

,___. .,, _.. _ .

3 .X 1.= 216.0000 X2= 216.0009
PHI = 0.0000 DELTA 1= .5435 DELTA 2=- .5435 -

'

SIGMA = 0.0096 0.0000. PHI 1= .0661 PHI 2= .0661 _
*

! s

* Pi= 22.7692P2= 22.7692 ..

,

7 S.F. i= 5.8061S.F. 2r 5.8061!

.

! a

s IFLAG= 0
PHI = 0.0000

-

.

SAFA,CAFA= .1844 .9828''

it SBET,CBET= .1844 .9828 i
t

SGAN,CGAM= .9003 .4352
'I !SDET,CDET= .9093 ' .4352 . . .

STOP.. 13 , ,

,

f
-

- :

'.5651
~ '

X1= 216.1250 X2= 216.0000.

g ts PHI = .0070 DELTA 1= .5221 DELTA 2=
SIGMA = .0933 .1009 PHI 1= .0617 PHI 2= .0705 -

s- ,
,,

.

'

17 .-
,

I Pl= 21.8635P2= 23.6719ta
E.F. i= 6,fgS . F. 2= 5.5847

to

IFLAG= 9 .

M PHI = .0079 -

'

22 SAFA,CAFA= .1848 .9828
* SBET,CBET= .1840 .9829

23 SGAN,CGAM= .9004 .4358 .

m' -- SDET, CDET= .9004 .4351 .

STOP.' .-

* -B .

'

' m .X.1= 516.2500 X2= 216.000s
- - -- -

PHI = .0250 DELTA 1= .4664 DELTA 2= .6219 - -.
..

SIGNA = .9961 .1937 PHI 1= .0506 PHI 2= .0816**
__..

.

"
Pl= 19.5256P2= 26.0068-

- ---

# ,S.F. *1= 6.7706S.F. 2= 5.0833~^

r- .

si
" _.

IFLAG= 0

h. 22 - PHI = .9259 -.

n
SAFA,CAFA= .1859 .9826

.

m SBET,CBET= .1829 .9831
SGAM,CGAM= .9995 .4349," ---- -

SDET,CDET= - .9004 .4358
*

* .cM STOP c. ..
.

.. ,_o
- - _ - _ _ _ . . . _



~ '

f. .: W,

CALCULATION SHEET
*

O.,. ~!* !9 EEV.NO. ._
-

cAi.c. N3. N8b -
[# # b _ DATE
gi M CHECKED _

-DATE 8
ORIGINATOR _

-JO8 NO. _

"

-

*

SUBJECT ~UM'h 1 r*f fel
r]] % 0 =$.5 VSRefc W b W ' /d 2,. 2,. h d CS S b

_

SHECT NO
-

PROJECT _
'

f / // (I

k UE . . ' $/$f/dC/ J
h00CA-

. ~.

' ~ ~ ~ ~ ~ ~ ~ 'd +~ ~ ~ "

216.0000''" .6769 2*

D 416. J /b(0 X*2= .4107 DELTA 2= .0928 _As=
.0430 DELTA 1= .0394 PHI 2=

. . .

.1064 PHI 1=D FHI=
SIGMA = .0988 ' *

*
4

. . . , .
,

..'s 28.3424 .

17.1G70P2= 4.6644a

'

Pi=
. 7.6919S.F. 2=S.F. Im

-

.

7
--

a
- IFLAG= 0

, PHI = .0430
.1870 .9824

SAFA,CAFA= 9833
-- -.1818to SBET,CBET=

.9005 .4348
" SGAM,CGAM= 9005 .4348

SDET CDET= -

12
STOP

13 216.0000_ .7360
216.5000 X_2= 3518 DELTA 2= .1046

13 _X 1 = _ 0620 DELTA 1= .0276 PHI 2=
PHI = .1014 PHI 1=.0938, , -

-

SIGMA =
'

.

16

30.809514.7167P2= 4.2909' Pl=
ts S.F. 1= _ _ _ , . 9.9830S.F.

2=
:: .:

19
y .

-)
| N s.,~. .

.2682 9821-. ...

j SAFA,CAFA= 9035- .1807
22 SBET,CBET= .9005- 4348 . --

SGAM,CGAM= .9006 4346. ,

. _ _ _ . . . _ - . . . . .2s SDET,CDET=
,

. . .

24 STOP '

' . ' .
.

. ~ ~ " .

~ X1= 216.62'50 X2= 216.000's .7921
. ~

- .2959 DELTA 2=. .1158 t
.0800 DELTAl= .0164 PHI 2=.

,

f
. .- PHI =

27 SIGMA = .0962 .1938 PHI 1= .
~

'
- ._____ *

2a ,

8 Pl= 12 374BP2= 33.1483 ,. . .
,,,,,,

S.F. 1= 10,6830S.F. 2= 3.9881 7; -
* ,

' -so
'

~
.

. r-31 _

- .
IFLAG= 0

PHI = 0e00. 32

t[d 33
<

.1892 .9819 a
|

| SAFA,CAFA= .9837
SBET,CBET= .1796 .."

SGAM,CGAM= .9006 4347y - ..

3s SDET,CDET= .9007 .4345
GPD 2706 8/76 (ED49). ;,

STOP ..
,

,

_ _ _ - n......-
_
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. .

.
.

CALCULATION SHEET
'

- c

- 5:
SI cal.C.NO. -[~/* !h REV. NO. O.

b /,/ / M/N
- ORIGINATOR - - DATE -

CHECKED b DATE

(<.. -
,

v / E'])]M I ~E joe No.* rnOJECT

t'Ob N'ffL'no - $ F v3 flope T'd[ctalfK SHEET NO-$UeJECT M ~

f/ U (7 /
O

76hhn*%. &&.s 5CBSE-M) -'(Gh(.jrf' 22 2..L("ccqo)
I

- **
s

' X 1= 216.7500 X2= 216.0000 - ~ .

* PHI = .0980 DELTAl= .2399 DELTA 2= .8483 1

3 SIGMA = .0984 .1061 PHI 1= .0052 PHI 2= .1270
.

'

4 ,

~~

s Pl= 10.0302P2= 35.4896 ,~
' '

S.F. 1= 13.18025.F. 2= 3.7250
s

7

IFLAG= 0 ,
a

PHI = .0980
8 SAFA,CAFA= .1993 .9817

'

SBET,CBET= .1785 .9839
,,

SGAM,CGAM= .9006 .4347
11 SDET,CDET= .9007 .4344

STOP12 ,.
,

.. . .

' ' '

X1= 216'8750 [2= 2'16.0006'3
; .

! 14 PHI = .1170 DELTA 1= .1807 DELTA 2= .9077
SIGMA = .0928' .1004 PHI 1= .0066 PHI 2= .1388

k_$,.,
,

- .

..

-

i Pi= 7.5518P2= 37.9646
,,

S.F. 1= 17.505?S.F. 2= 3.4822
is

- -

19
IFLAG= 0 .

20 PHI = .1170 .

' SAFA,CAFA= .1914 .9815
-

.,,
SBET,CBET= .1773 .9842

22 SGAM,CGAM= .9006 .4347.

SDET,CDET= .9008 .4342
~

.,
.STOP- .. , ,.

'

3* -
.

~ '~' ~

25 X1= 217.0000 X2= 216.0000 -

- PHI = .1350 DELTA 1= .1'245 DELTA 2= .9641 -

3 SIGMA = .0945
,

.1022 PHI 1= .0178 PHI 2= .1500'

*
, -

" Pl= 5.2000P2= 40.3129
,

,_
. .

m- , S.F. i= 25.4231S.F. 2= 3.2793

30
.

- .

as IFLAG= 0 .

PHI = .1350 -
-

. ..

' {" .
SAFA,CAFAs .1925 .9813 . .. ...

as SBET,CBET= .1762 .9844 . .. .....

SGAM,CGAM= .9006 .4346' - - .. .. .

"
_

SDET CDET= .9009 .4341
gTOPm- .

,
, , ,., , , , ,

, , , , , ,

_. . _ . . . . _ . . . . _.
,

- - - - -

-



T .' U .

.

y-

s CALCULATION SHEET :
..

(f a
'

C ~/~ l E, REV.NO.
SN cA t.c. no. 6

b .O5
C.\ g [7dI d -

CHECKED flM DATE
CRIGINATOR - DATE ,

/[7?7PROJaci JOs NO.

f/M'b5M[d b9a? -S5 Os fore Tolbd"If SHEET NO.*

susJECT_I UU of

. . . . - : .. : . (A/U0If?BE.2.f ([C97D}MHM' bkY (O?'
Yi= 217.1250 X2= 216.0009

2
PHI = .1530 DELTAl= .0681 DELTA 2= 1.0206 -

SIGMA = .0968 .1036 PHI 1= .0290 PHI 2= .16123 -

4

s Pl= 2.8438P2= 42.6656 ,

e S.F. 1= 46.48785.F. 2= 3.0985

7

s IFLAG= 9
PHI = .1538 .

,
SAFA,CAFA= .1936 .9811

so SBET,CBET= .1751 .9845
SGAM,CGAM= .9006 .4346

" SDET,CDET= .9009 .4340
12 STOP ,

.

i 13 X1= 217.2500 X2= 216.0000-

34 PHI = .1710 DELTA 1= .0116 DELTA 2= 1.0773
SIGMA = .0971 .1048 PHI 1= .0402 PHI 2= .1724

*

o. is .

..

~ is *

Pl= .4824P2= 45.0233
" S.F. 1= 274.0341S.F. 2= 2.9363

,

is

"
i IFLAG= 0 i

a PHI = .1719 '

- SAFA,CAFA= .1947 .9809 I
21 SBET,CBET= .1749 .9847

~

t
| 22 SGAM,CGAM= .9006 .4346 .*

SDET,CDET= .9019 .4338
''

23
, STOP. . . , ,

, .,

. . .; . . . . . .-
' M X1= 217.3750 X2= 216.0000'

PHI = .1840 DELTAl= .0473 DELTA 2= 1.1363
'

i

"
) . SIGMA = ' .0969 .1993 PHI 1= .0518 PHI 2= .1849 -

| 27
.:. --

! P1=
~1= -66.9695S.F. 2= 2.7846
-1.9740P2= 47.4768 I-- -

2e S.F.
. . = - - --

w - ,_ _ _ ..

31
. IFLAG= s. . . .

'-~ PHI = .184933

(; sa -- SAFA,CAFA= .1958 .9887
,

~

SBET,CBET= .1729 .9849
SGAN,CGAM= .9007 .4345

* '

3.
SDET,CDET= .9 sis .4337.

35 STOP -

.. .. . . _. . __- . _ . . , , , , ,

'{
.__o,,-__~_,.



( ;s~, .
,

. .-
_

. .
. .s,

. ,

1 $ CALCULATION SliEET ,1
*

~!" M R E V. NO.' _ ' b.'

CA LC. NO.
t

88$ CHECKEh- b ATE / /N D* - DATE- ORIGINATOR
'

I '[ JOB NO. t - / '

PROJECT g

Ib'/ 'o/N I1G[Ao -S.Fvs go're 7*othvantc SHEET NO 2' '

SUBJECT
- ri v ir

__

. |YCA :ll0bf A -
~

~

.. . . . OfX| / 6. .%.' ..;
*

2 ! ! i i *

,
..

,

X1= 216.0000 X2= 216.0000 x.
' ' '

3 . ,

N ' .\- PHI = 0.0000 DELTAl= .5435 DELTA 2= .5435x t,

,
SIGMA = 0.0000 0.0000 PHI 1= - .0661 PHI 2= '.0661 ,

\
5

* ' \. . '.Pl= 22.7692P2= 22.7692 %
"

7 S.F. 1= 7.0270S.F. 2= 7.0270 ,1 x
s

1s
,.

*
.

'

9 IFLAG= 0 . . . .

PHI = 0.0000
~ -

s
''" EAFA,CAFA= .1844 .9828

11 SBET,CBET= .1844 .9828
SGAM,CGAM= .9003 .4352 -

,,,
SDET,CDET= .9003 .4352 x .

,

is STOP - '

.. , .

14
.

216.0000
- -

.

X1= 216.1250 X2=
' " PHI = .0070 DELTA 1= . 521.1 DELTA 2= .5651

'

-9TSMA=----- .1&93P ~-t *1009THI r=" Nt0617 PWrE=''"-: '~iD705 -~ g .-

is .

17 g
'

18 Pl= 21.8635P2= 23.6719 g

"* * * ** *
19 -

'

\

20 ,

IFLAG= 0 ..

21 -PHI = .0070 1 . ,

22 SAFA,CAFA= .1848 .9828 b '

SBET,CBET= .1840 .9829
23 '

SGAM,CGAM= .9004 .4350; s

| 24 SDET, CDET= - .9004 . '43M ' -

.

"

|
" - - STOP ~ , . -2s

. . .
_ .

' ' '2s X1= '.216.2500 X2= 216.0000 .,. .
,

! 27 PHI = .0250 DELTAl=. .. 4664 DELTA 2= .6210, s

| SIGMA = .0961 .1037-PHI 1= ,0506 PHI 2= .0816 - - - -

7, ,

( .~4. .... __ ,, ,

' '

3a
-' - Pl= 19.5256P2= 26. 03368 - - -

.

, '

| S.F. 1= 0.1944S.F. 2= 6d1322 .-
, t _ . _ _ _ . ..., ._.

'
'

|
31 - s. . ,

, ..

*

"'g . _ . .. IFLAG= 9 _.. ,

33 PHI = .0250 .

,

-
. ,

,

SAFA,CAFA= .1859 .9826- , i.
-

\
. SBET,CBET= .1829 .9831 [,

; SGAM,CGAM= .9005 4349 ,.as .

l SDET,CDET= .9004 .4350as
]| _

STOP -

z _
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g .

CALCULATION SHEET ft bgt
-'

CA LC. N O. / -/* | 3 R EV. NO. O

-.
.

N* EC - o

r. ORIGINATOR i_ DATE O b CHECKED N DATE- N O
,

(d. I ^ I/'/1 'O' /I7I7eR0;ECT JOB NO.

$U8 JECT |-|in $ ?9 Y I? $!W ~ $ VS hope O|C M SHEET NO.
'

s U fl ff ._ *i

,1 h nl.a I3 [COS$ 19) . .. * '. ,.? .'' - OfU * |$2 0 ( G.0),

" ' ' ' -- "'x1= 216.,$/be X2=~ 216.0000 "
# *

-
. PHI = .0430 DELTAl= .4107 DELTA 2= .6769'

s 4 SIGMA = .0988 .1964 PHI 1= , .0394 PHI 2=
'

.0928
_,

+

,,

K -.

, .

\ - -
, ,

28.3424
.

o Pl= 17.1870P2= -

S.F. 1= 9.3094S.F. 2= 5.6452' '
*

,

, . .

. .

s ,

IFLAG= 0 [ -, .
.

PHI = .0430 ;'
., ,

io SAFA,CAFA= .1870 .9824 ..)-u ~ SBET,CBET=. - .1818 .9833
~

, .

.

SGAM,CGAM= .9005 .4348 -
* 's

s ,

L 12 SDET,CDET= .9005 .4348 .
,

STOP e

13 * ** -

. . . . . ,

14 * -

- Al= ' 416. b000 X2= 216.0000
15' PHI = .0620 DELTA 1= .3518 DELTA 2= .7360[,' SIGMA = .0938 .1014 PHI 1= , .0276 PHI 2= .1046

,

,, ,
,

-
.

* *
, . .

'

Pl= 14.7167P2= 30.8095
.is

S.F. 1= 10.8720S.F. 2= 5.1932
19

*

..
'

.

20 '

IFLAG= 0 -

21 PHI = .0620'
22 - SAFA, CAFA= - .1882 -- .9821 -

'

-- SBET,CBET= .1807 .9835
2 SGAM,CGAM= .9005' .4348
24 .SDET,CDET=- .

9006 .4346
~

STOP
'

_ . -
*

-.
* *

25 *
,

., . j
. . .. . _ . , . _ _ . . _ . . . . . . . - - -

a Xi= 216.6250 X2= 216.0000
- PHI = .0800 DELTA 1= . 2959' DELTA 2= .7921

~
'

27
, SIGMA = .0962 .1038 PHI 1= .0164 PHI 2= .1158 - . .

2B
*

. _ _ _ . .

" 7-
, ,' M

' P1= 12.3748P2=' 33.1483 -

S.F.
L

'
1= 12.9295S.F. 2= 4.8268

*. _ . . . . ---
l 31 s *

*
i

. . . .. s
- - - - -

., . . - 32 IFLAG= 0 -

s . '- - ' PHI = .0800 --

" ** ' ~
-

SAFA,CAFA= .1992 .9819 _ _ _ .

as SBET,CBET=. .1796 .9837
~

-,

- SGAM,CGAM= .9006 .4347'' .
* ~

38
,_

SDET,CDET= .9007 .4345
', STOP

_'~'__'(~ GPD 2706 SD6 (ED49)
_

_
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CALCULATION SHEET i

("-I-I4 nev.no. o "
* c>ac. na. "

9C.Et #M/32, e o,1,ettz,/ %
otra casexeooniciuaron

/C N77d./I * ) JO8 NO.
PROJECT

suesscr -2 d'<%'|0 Kbiolof Rtobro -<.fIK |E&e. /1biertneer No. Y ''

' fl U M '
~

f
'

v1 ' ./s ( Co ; e A ) ' :
. . . , . . . . . . 4._ .i . . i

.,i ,. . .
i . . _ . . .

.

ie : :i ; ; |
,

. . . ,.
.

| 1 ! j
-

r>2 . .

. .. (/$i21/'tCGTleAl f fAOW *$0/CY i/BEStoEl 2-. |. ..I ... _.. |- .
'

*
*

; |,

4 .

~

Qasear")2.= .716. 2[ 22. = 2ib. 0 - .- ..'

9 , : . o cb la . fa.> o.oa'i(, . .6.ScLfan : 96 = o.or -*

. d|' 4bSf. 6 3. = * b21 O . ... . . . . .' '

hl * /f.[h k fz.= 2b.0D bO . . . . . .

. . - -

S.B =8.t W . SJz - 4 / D z ... .. . _._ . .
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h|1Q - GPU Nuclear
Q gf 100 Interpace Parkway

Parsippany New Jersey 0 544
201 263-6500

-

TELEX i3&482
-

Wnter's Direct Dial Numtier
(201)-263-6290

'
.

June 9, 1983
4410-83-L-Oll6

TMI Program Office
Attn: Dr. B. J. Snyder

Program Director

U. S. Nuclear Regulatory Comunission
Washington, D. C. 20555

Dear Sir:

Three Mile Island Nuclear Station, Unit 2 (':MI-2)
Operating License No. DPR-73

Docket No. 50-320
Allegation Investigation

on March 4,1983, the Company initiated an investigation into various
allegations expressed by Mr. Larry P. King, Jr. , the Site Operations
Director at 'INI-2. The investigation was conducted for the Company by
Mr. William W. Lowe of Pickard, Lowe & Garrick, Inc. and Dr. Roger W.
Griebe, then with Energy Inc. , and currently with Aisling Inc.

I am forwarding the report of their investigation and the company
response to that report.

Attachment 1 is the letter to Mr. Lowe which defines their
charter for the investigation. Dr. Griebe received a
similar letter.

Attachment 2 is their report to me dated April 25, 1983.
Attachment 3 is the Company's response dated June 8, 1983,
to that report.

'Ihe report states:

"To start with, as far as we can determines there are no
allegations that actual physical operations have been unsafe.;

Nor have we found evidec.ce that they have been. Rather, the
issties are whether technical analyses, procedures and

_

prac,tices are adequate to keep them safe, particularly in
respect to use of the polar crane." -i

GPU Nuclear is a part of the General Public Utikties System

{
.



{
,- ,,

,
'

.
,

i- r' -

,,

GPU NUCLEAR
.

'IMI Program Office June 9, 1983
Attn Dr. B. J. Snyder 4410-83-L-Oll6

_

, l

PhramDirector Page 2 |
1

,
,

;.

I

As indicated in the June 8 letter (top of page 5), the Company will
be providing some additional information in response to reconenendations
contained within the report. That supplementary information will be

,

forwarded to you when it becomes available. '

. Sincerely,

'

/
R. C. old
President

cca Mr. L. H. 3arrett
Deputy Program Director -
TMI Program Office

w/ enclosures

Mr. B. K. Kanga, wo/ enclosures

Attachments

1 R. C. Arnold letter, March 4, 1983,
to William Lowe, Pickard, Lowe & Garrick,
w/att, R. C. Arnold letter, March 4, 1983,
to Mr. L. P. King

2 William W. Lowe letter, April 25, 1983,
w/att report of William W. Lowe &
Dr. Roger W. Griebe, same date

3 R. C. Arnold letter, June 8,1983 to
William W. Lowe and Dr. Roger W. Griebe,
w/ enclosures
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