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INTRODUCTIO.1

As a i esult of Nuclear Regulatory Commission (NRC) IE Bulletin 79-13,
dated Juns 1979, CT,aha Public Power District (OPPD) is under instruction
to examine Mchin 90 days its Fort Calhoun pressurized water reactor (PWR). ,

This is because of findings of significant corrosion assisted fatigue
cracking in Westinghouse PWRs. During this shutdown, a detailed volumetric
examination of the steam generator main feedwater nozzle and its adjacent
piping is to be performed. P.cifica Technology has performed a thermo-
structural analysis of the main feedwater nozzle in order to assist OPPD in
responding to URC IE Bulletin 79-13.

The potential for corrosion-a;sisted fatigue crack growth in or near

the safe-end weld of the feedwater nozzle of the Fort Calhoun steam
generators has been examined from two points of view, both consistent with
the philosophy and practice of the ASME Boiler and Pressure Vessel Code [1] ,

Sections III and XI. The first approach consists of assuming the largest
conceivable undetected flaw from pre-service radiography and magnetic
particle inspection. Tnis flaw, in accordance with evaluation procedures

specified in Appendix A of Section XI, is oriented in the most unfavorable
position in the nozzle with respect to crack growth potential, and the

extension of the flaw is estimated from the service history stresses and

water chemistry during the first six years of operation. Tnis growth is
fcund to be minimal.

Secondly, this flaw, in its extended state, is now subject to an

Appendix A evaluation for need of repair, specifically with respect to its

potential for reaching a critical crack size as the result of a Level C
Service Limit seismic event (g levels ddined in Appendix F of FSAR). The

assumed large number of cycles for this event provides the most severe test
for unstable crack growth potential. The fact that the flaw easily meets

Section XI requirements for contir- 1 operation nithout repair is indicative

of the quality assurance for this ponent.

A sumary of the results of these analysas follows. Additionally, a

discussica of the methods and justification for the analyces is included.
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SUMMARY'

A worst case, highly conservative analysis of the stresses in the Fort.
Calhoun steam generator main feedwater nozzle has been performed. Stresses

due to 1) internal pressure (p), 2) piping system deadweight (DW), 3) thermal
(th) loadings, and 4) an operating ban orthquake (0BE) have been
considered. Of these loadings, the piping system deadweight, thermal
evpansion under maximum operating ' temperature of 550 F and operating basis

eirthquake were supplied in the form of the architect engineer's (Gibbs and
Hill) computer output. The internal pressure and thermal transient loadings

2]were evaluated by PacTech using the TEXGAP computer code The following.

conditions were used:

Internal pressure of 1,000 psi, corresponding to the maximum relief

valve setting.

Thermal transient heat up rate of 1200 F/hr (a conservative assumption
since the maximum h' eating rate generally does not exceeded 300 F/hr).

The pressure and transient thermal stresses were calculated using the
same TEXGAP model shown in Figure 1. The maximum piping stress resultants

are surmiarized in Table 2. As an additional conservative assumption the
maximum values from the analysis of Gibbs and Hill were added together
regardless of the actual point on the pipe cross section where they occurred.

The thermal stresses due to the heat up transient were found negligibly
small (less than 200 psi in the nozzle safe end) even with the increased
heating rate. A cross check on this result using a different approach
(direct integration of a heat balance equation) is included in Appendix A.

The maximum stresses were found to act in the axial direction with
values of 10,715 psi at the outside surf ace and 8390 at the inside surf ace of
the pipe. The corresponding maximum values of the membrane and bending

components of o = 9560 psi and = 1165 psi (shoan also in Table 1) were
m b
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' used to evaluate the crack growth potential according to the ASME Code
procedures. The calculations verify that:

1. Ar undetected pre-service flaws have not grown to an un-

acceptable level.-

2. A postulated quarter thickness flaw would not propagate to cause

the pipe to rupture under worst case seismic condition.

- The maximum undetected pre-service flaw is assumed to be equal to .025

times the wall thickness. For the sixteen thermal cycles experienced so far,

and assuming complete unloading of stresses from all sources during each
cycle, this crack is found to grow .37 X 10-6 inches. For the quarter

thickness flaw undergoing 50 seismic cycles of complete stress unloading the
crack growth is found to be 94.4 X 10-6 inches. Both of these crack growths
are se small as to leave the net section stress resultants unaffected,

implying zero reduction in the service life capability. Details of these
calculations are given in Appendix B.

.
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DISCUSSION.

Partial and through-wall cracks in primary and secondary heat removal
systems of light-water-cooled nuclear power plants have been a souce of
concern to the industry and the regulatory bodies for almost a decade.

.

Originally, this concern was focused on feedwater nozzles and sn.211-diameter
stainless steel piping of boiling-water-cooled units (BWR'r',witn extensive
research carried out by the vendor, the General Electric Company [3]; through
utility owner groups; the U.S. Nuclear Regulatory Commission [4]; and the

utility research arm, the Electric Power Research Institute . The charac-
teristics of this cracking are by now moderately well understood, and can be
attributed to at least three interacting factors:

- 1) the relatively high primary and secondary stresses in these
components, due to the combination of pressure and thermal loading,
especially t-ing start-up transients (although relatively high,
these stresses meet ASME Code requirements without difficulty
except for f atigue analysis);

2) the metallurg; cal effects of welding, ranging from partial sensi-
tization of austenitic stainless steels to residual stresses in
dissimilar metal welds; and

3) the delt:erious effect of adverse water chemistry, especially the
oxygen content, on the conversion cf fatigue crack growth frora the
transgranular (or cleavage) code, where yield stress plays t

'

dominant role, to the intergranular mode, where the energy required
for crack extension is a small fraction of that needed for
cleavage.

As the result of research in these three areas, it has been possible to

simulate the accelerated crack growth rate in the laboratory [4] for BWR

systems. This experimental exercise was in:tructive especially with regard
to items 1) and 3), since a combination of primarv .ad secondary stress range
that exceeded the 3 S limit of Section III of the ASME Boiler and Pressure

m
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Vessel Code and an oxygen content in the coolant stream of the order of
several thousand parts per billion were needed to produce cracks.

On the other hanc' c..: PWR secondary side cracking problem is somewhat
enigmatic, at this time, for several reasons. First, the stresses due to

normal and upset loads seem to be well below those levels that would sustain

rapid fatigue crack growth. Second, although some cracking has been observed

in the heat-affected zone (HAZ) of the welds connecting pipi g to transition

,

piece to nozzle, other cracks have been observed in the base metal at

distances that are thermally remote frcm the weld region.

There are characteristics of some PWR systems where crackino was founri,
'

that differ significantly from the Fort Calhoun Combustion Enaineerino
(CE), design. We suggest that these differences may be capable of Droducino
the accelerated crack growth rates seen in other PWR designs while
substantiating the low propagation rate found from our analysis. The
major difference is the welded joint between the carbon steel Dioina
and the high-alloy ~ steel of the steam generator shell and nozzle found. _

in Westinghouse reactors. The af fect of differing thermal expansion and
thermal conductivity properties on the residual stresses and deformations
have only been cursorily studied , primarily as the result of the

liquid-metal-cooled fast breeder reactor (LPfBR) steam generator program, but
the history of premature failures in superheater transition welds of fossil-

fired boilers is well documented .

The other significant difference between other P',!R designs and the Fort
Calhoun unit is the elimination of the likelihood of unanticipated cyclic

loading, such as waterhaTmer.

It is premature to speculate on the importance of these various factors

in promoting intergranular crack growth without more definitive experiments.
Nevertheless, it is likely that a number of mechanisms are needed in
combination to produce failure. It may be that either thermal or mechanical

loadings, are higher than anticipated in the design specification; dissolved
oxygen levels are significantly higher at the nozzle than at the point of

650 016
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. measurement; or the field welding process may introduce adverse residual
stresses and metallurgical changes. The possibility of additional thermal

cycles caused by the introduction of cold make-up water into the no:.zle could
greatly accentuate the problem and oxygen may enter in the system it some
undetected point.

For the Fort Calhoun Plant unlike Westinghouse Plants, these f actors
can all be eliminated. The loading and thermal transients experienced by the

,

plant have produced very les stresses. Make up water is chemically treated

and added to the recirculating water at the heater, so it is stated that the

heater brings the make-up water to 440 F, hence there is no possibility of a

cold flow at the nozzle during normal operation. Additionally, oxyqen

content readings are taken as the feedwater leaves the heater, witn only a
pipe run to the nozzle, eliminating any possibility of additional oxygen
entering after the water chemistry is measured.

The Undetected Flaw
-

.

The Fort Calhoun steam generator nozzle, safe end, and connecting ,

piping are presently classified as Class 2 structures in accordance with the 1967

edition of the Code. The justification for th.3 safety classification is

their location outside the primary pressure boundary. As Class 2 structures
these components are no' required to undergo the rigorous volumetric pre-
service inspection by ultrasonic methods that is demanded by Section XI for
Class 1 Structures. However, two methods of inspection were used on the
safe-end weld prior to service: a surface discontinuity detection method,

magnetic particle, and a volumetric discuntinuity detection method, radio-

graphy.

Magnetic particle inspection is a nondestructive method of detecting
the presence of cracks, seams, inclusions, segregations, porosity, lack of
fusion and similar discontinuities in magnetic materials. The areas to be

inspectea are covered by finely divided magnetic particles which react to the
magnetic leakage field produced by the discontinuity. These magnetic

(as0 017
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particles form a pattern on the surfrce which is an indication of the approxi-,

mate shape of the surf ace projection v.' the discontinuity.

No surface discontinuities were detected at the safe-end weld dLring
the magnetic particle inspection.

,

t

Radiographic inspection involves the absorption path of short-wave-
l er.ath radiation through metal, with the detection of defects due to the
variation in absorption from that of sound metal. The shorter propagation

J path in the defective structure is measured on a film sensitive to the

radiation, which shows an image that represents a normal projection of the
indication. Radiographic methods are assumed to produce films with a sensi-
tivity of 2 percent relative to a change in weld thickness, or propagation

~

p ath . For example, a one-inch (2.5 cm) thick weld would have a reference
film image such that a variation in propagation path of .02 in is detectable.

The radiographic procedure fer a particular structure, such as the
safe-end welds in the Fort Calhoun steam generator feedwater nozzles, is
calibrated through the use of a A:ME Code gage device called a pene-
trameter--a thin strip of metal equal in density to the weld metal, and less

than or equal in thickness to 2 percent of the weld metal thickness. The

sharpness of the outline of the penetrameter image against the film
background is an indication of the sensitivity of the film.

.

Pre-service radiography showed no indications of any kind in the
safe-end welds. Therefore, it is reasonable to assume that the undetectable

flaw is at the upper limit of the penetrameter calibration thicxness--namely,
2 percent of the weld thickness. For the Fort Calhoun feedwater nozzle

safe-end welds, the depth of the undetected flaw would have an upper limit of
.017 in. As a conservative assumption an initial undetected flaw of .025 in,

wac assumed in the following crack growth analysis which attempts to show
that if the operating condition of the Fart Calhoun Plant were similar to
those of a Westinghouse plant doulots would develop as to the structural
integrity of the main feedwater nozzle.

/,51) Ui8
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It should be pointed out that a closed planar flaw oriented parallel to
the radiation path would not be detected by radiographic methods, since the
projection in a plane perpendicular to the propagation path would be minimal
for this configuration. However, the perfectly planar flaw is an analytical
concept, designed to simplify the geometric treatment of the crack extension.

process. In fact, crack extension, especially for intergranular growth of
the type expected in oxygenated water, would take place along an irregular
path with ample projection in a horizontal plane.

-

Crack Growth Rate Estiraates

The crack growth model will be based upon the expression developed by
Paris :

h=CUK)" -

(1)

where a is the depth of the crack, N is the loading cycle, K is the stress
intensity range, and C and n are constants that reflect environmental
conditions (temperature, dissolved oxygen levels, etc.) and material
structure. For loadir.g that is not completely reversed or removed in a
cycle, the Walker adjustment will be used:

= C (aKeff)" (2)

where

m (),g)0.5 (3)AK K
eff

R=K N'ma xain

b blh
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. The constants C ano n are determined from crack growth experiments of
, 0]

the type described in , with standard partially-cracked specimens. The

data of Hale et al. [9] is especially informative. Two types of specimens of
A333 Gr ., were tested, one with partial cracks in base metal and the other
with partial cracks in the heat-affected zone (HAZ). The testing tenfrature
was 550 F (288C) and the dissolved oxygen level was monitored and maintained
at 200-400 ppb. Two cyclic frequencies (for loading and unloading the
specimen) were used,18 and 75 cycl'es per hour. Although the lower cyclic

- frequency clearly indicated an order of magnitude increa:;e in crack growth
rate, orobably due to intergranular attack at stress, the authors state that

"no additional increase in crack growth rate is observed (for low alloy
steels) for cycle frequencies less than roughly 10 to 20 c.ph". This
statement is unsubstantiated. (If these laboratory tests were carried out
with hold periods, at peak stress intensity, the results would be more
believable.) The effect of cyclic frecuency holdtime is a relatively new
consideration in crack growth eudies.

The A333 Gr 6 material has precisely the same chemistry as SA1058.
Therefore, an extrapolation of the effect of cycle frequency, in order to
account for the longer duration of exposure to the oxygenated water at stress

bcan be attempted from the two frequencies in Figure 2 shows that the.

mid-range of crack growth data for an intensity of about 25 ksi/ili and a
cylic frequency of 75 cph is about a factor of three or four lower than for

the same intensity at a frequency of 18 cph. If the startup transient is the

event of concern and if the period of time at peak stress is on the order of

one to three hours, then the cyclic frequency of the cyclic event is about 1
cph. This period also coincides with the temporary rise in dissolved oxygen
content found in the Fort Calhoun water chemist!y readings.

Since the int'.rgranular corrosive attack is a diffusion-controlled

process with an ex: anentially-decreasing rate, the extrapolation is carried

out cn a logarithmic scale. This would imply an acceleration of the crack

growth rate by about another f actor of four or five under actual conditions.

Therefore, for Keff = 25 ksi M , the actual crack growth rate is probably

/40 020.
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near'10-3 in/ cycle, or even slightly higher. For conservatism we choose the
crack growth rate to be even higher

h = 10-2 (Ogeff) . (5)
6

which implies that the Section XI fatigue crack growth rate in a water
- environment has been shifted upward by a facter of about 20.

SIf the minimum yield strength is given as 35 ksi, so that the 3 m
limit for primary and secondary stress is 70 ksi, then simple estimates of
crack growth can be made by assuming an initial crack length and a stress
state that just satisfies the design limit. For an initiai a ack length of

S ), or0.025 in, the stress intensity range would be on the order of 0.3 (3 m

about 20 ksi 6. There is an posibility that this value could be as high as
30 ksi Ecr as low as 10 ksi E. Taking the upper limit, we find that

h=.003in/ cycle (6)

so that, in twenty cycles, the crack would grew to a length of about 0.1 in.

The preceeding is a highly speculative indication that nozzles designed
to an operating stress level approximately 4 to 5 times higher than the Fort
Calhoun Plant and experiencing oxygen levels two orders of magnitude higher
could experience low cycle corrosion assisted fatigue crack. It is apparent

fromthedataofboth[9]and[107- that for stress intensity factors less
than 10 ksi E, the A5ME BPV Code design curve is extremely conservative
regardless of environment or cycle frequency. Indeed, would imply that
the 3 ksi K level used for operating life crack extension in Appendix B is
below the threshold for which no cyclic crack growth is found.

bfh b
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3 The region where significantly higher crack growth rate has been found
is bounded by 15 ksi diIand 50 ksi /iiias shown in Figure 6 reference 12, a
recent surmiary study by W. Bamford.
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Table 1

, Stresses (psi) for 1000 psi internal pressure

a c. a a
Case o i m b

.

1. 4412 2682 3550 860

2. 4985 3210 4100 890

3. 5730 5180 5460 275

4. 10,715 8390 9560 1165

Case Summary:

1. pressure + dead weight

2. pressure + dead weight + 0.B.E.

3. thermal stresses

4. pressure + dead weight + 0.E.E. + thermal

fiote: The stresses listed are calculated axial stresses to which
an extremely conservative value equal of pr/2t = 4,750 has
been added.

40 025
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Table 2

Joint Forces from.ABL PIPE

(0,0,0)
2 : I = 1156 in''

PT.0 e A = 40 in
r = 8"g

(2.37,0,-8.87)-

SA '.06-B A
F

IF U~

AJTM-A106-69

o = 37,800 0. 0. = 16"
o = 71,700

u t = 0.843"
e = .35 y

X

PT.1 E F F M M M
x y z x y z

Thermal 4,970 | -1,942 19,231 -852,286 , 1 [,164 261,166

Seismic 1,416 392 4,942 -54,581 -64,253 ~26,520

0 104 -2 9,007 -353 -245Deadweight
i

-I (2.37/8.87) = 14.96''0 = tan

F,; = F sin 0 + F cas 0x z

F =F cas 0 - F sin 0
3 x 7

F F F M,; t1 M
g 3 y 3 y

Thermal 19,852 -163 | -1,942 472,327 755,980 | 17,1 C 4

Seismic 5,140 92 392 11,531 -59,577 -64,253

Deadweight 2 0 104 2,038 8,638 -353

6E0 (),2 6
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APPENDIX A

As a check on the zero thermal stress state predicted by the TEXGAP
:nalysis a heat balance calculation was performed. A measure of the
importance of the thermal resistance within a solid body is the ratio of the
internal to the external thermal resistance, referred to as the Biot number

(A-1)B= *

where h is the average unit surf ace conductance, L is a significant dimension
obtained by dividing the volume of the body by its surface area, and K is the
thermal conductivity of the solid body. It has been found that for
cylinders, the assumption of a uniform internal temperature is in error by
less than .05 if B < .l. For the nozzle safe end

B = .12

and the assumption of a uniform internal temperature is valid if we can show
that the cylinder is heating at tha same rate as the stream temperature, i.e.

1200 F /h'our.

To demonstrate this we define the heat balance aquation

-pcVh=hA(T-T=) (A-2)
where

3
p = .283 lb/in

c = .13 BTV/lb.-F

3V = 40 in

2A = 45 in

Tm = 120 F + 1200t F

2h = .3 BTU /in -F -hr

t = time in hours

N{0 [ '
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The solution to A-2 is

-9.2t
T = (130:e - 10 + 1200t) F (A-3)

.

Equation (A-3) indicates that after a transient of less the .1 hour, the

heating rate is 1200F / hour. Since the actual heating rate very rarely has

exceeded 300F / hour, the assumption of uniform cross-sectional temperature

seems valid.

.
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APPENDIX B

The crack growth results reported were calculated according to the
proceedures outlined in Appendix A of Section XI of b3 Two cracks were
postulated, a .025 t and a .25 t, where t is the piping / nozzle wall
thick ness. The .025 t crack represents the maximum allowable undetected
preservice crack, while the .25 t crack represents the maximum service life
crack growth. The procedure is to first demonstrate that the .025t crack

would not have experienced any appreciable growth during the known service
life history. The crack growth law

h=.3795X10-3 (AKeff) (B-1)

where

AKeff * Ken (1-R)0.5 (B-2)

R=Kain/ max (B-3)

shall be used. The service life cyclic history has so f ar involved 16
thermal cycles during which the temperature never dropped below 120 F. For

conservatism we shall assume that all stresses for Case 4 of Table 1 cycle

between 0 and their maximum values during a thermal transient. Hence Keff
=

K and '

mn

K, =G M F v'a/Q + Gb "b a/Q (B-4)
'

g

from .

M0 0J1-



.

M *IIm

M = 1.07
b

.Q = 1.2,

, ..

si 5 M.K =

max

.

Usu.g this value of K in (B-1) yields
max

La ' .37 p in. (B-6)

a crack growth that has no effect on the net section load carrying
ca.o ab ili ty.

The second step is to now demonstrate that the .25t crack will not

cause a pipe rupture during a seismic event corresponding to an 0.B.E. For
a = .25t, (B-4) yields

K = 9.8 ksi /Iii (B-7)ax

IReference requires the demonstration that the crack does not grow to 1/2

the critical crack size (defined as 3/4 of the wall thickness). The US flRC

Standard Review Plan (Section 3.7.3) requires that 10 maximum stress cycles
be assumed for an earthquake event. For additional conservatism we asume 50
cycles for the seismic loading. As can be seen from Table 1, assuming the
seismic and pressure loads to cycle would have the stress decreasing a
maximum of 50 percent, implying R = .5 and K = (.7) K . For con-

eff

servatism, we shall use Keff " Kmax. This yields, for 50 cycles

da = 94.4 u in. (B-8)

q{(d I') 2>



.-

again a crack growth ins gr.ificant to the loading carrying capability of thei

cross section.
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,

549J-0MAHA. REED WATER IN CONT. BLOG.-DECK 3 'JL 9-3-71j g ~. t

1 NOTE O O 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00
'

" BP DWG 103-2 (IC-67)
,

. . .- h 1 I - . - . NO T E . . - - - . .0 0 -. 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.00000 00 0.0000E 00'

h- _ ""*"'' "'"#*'" C" ''' "

-{'fD,0
831 7 0 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.a868E 05 0 0000E 00

I

k.34 y, k**k
~AI

ACCEL 0 0 0.9140E GO 0.1560E 00 0.9140E 00 0.0000E 00 0.0000E 00 0.0000E 00' O

I ANCHOR 0 0 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.00005 00

RESTRAINT 0 0 0.1000E 01 0.1000E 01 0.1000E 01 0.1000E 01 0.1000E 01 0.1000E 01

D ,[d |'| $ f) i

.|' JUNCTION O 701 0.3802E 01 -0.1953E 01 -0.2585E 02 0.0000E 00 0.0000E 00 0.0000E 00O O j,
-- . . { .- ....p.-. - . - . . . . . . - . . . - . . -

| 6, - '' RESTRAINT 0 701 0.1000E 01 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

! JUNCTION O 718 -0.1329E 02 -0.2002L 01 -0.3523E 02 0.0000E 00 0.0000E 00 0.0000E 00

4O RtSTRAINT 0 718 0.1000E 01 0.1000E 01 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

__._/..-__. . . . . _ . _ .

40.5063E 02 0.0000E 00 0.0000E 00 0.0000E 00
ANCHUR 0 996 -0.1329E 02 -0.1948E 01

0
O t, aesraai~' o 996 o iooot ai o t''oe or o roooe ot o toooe or o iooot or o ioooe at

O Q [' SECTION 1 10 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

- Qml t.0.9000E06h 0.0000E 00 0.00000 00 0.0000E 00
PIPC 0 701 0.1600E 02 0.0430E 00

k q), RUN O 1 0.2594E 011 0.0000E 00 -0.9672E 01 0.0000E 00 0.0000C 00 0.0000E 00

O ELOOW 1 2 0.0000C 00* 0.0000E 00 0.0000E 00 0.2400E 02 0.0000E 00 0.0000E 00
s

.. .._ . .. . _ .. _. - ~ ~ -

0.0 00 000% 00 0 00 m M

O I .

CHaf4GE 1 701 0.0000E 00 0.0000E 00 0.2677E 02 0.00000 00 0.0000E 00 0.1796E 02
,

@ @ RUN 2 3 0.5050E 00 -0.1953E 01 -0.1BB;E 01 '. 0C00C 00 0.0000E 00 0.0000E 00

o
ELBOW 3 4 0.0000E 00 'O.0000E'00' 0'0000E 00 0. 2 4 '')E 0 2 0.0000E 00 0.0000E 00- .

0
CRU'4 4 5 0.7030E 00 0.0000E 00 -0.2625E 01 0.0000E 00- 0.0000E 00 0.0000E 00

---3

Q ELBOW 5 6 0.0000E 00 0.0000E 00 0.0000E 00 0.8000E 02 0.0000E 00 0.0000E 00
' ' ' '

un
_ . .

'
. . . . . .. . .. ... ... . . . . . . _ , .

_
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D. GIBBS E HILL. INC.
PIPE SIRE 55 ANALYS!$

' PA(,E 3

549J-0MAHA-FEED WATER 114 CONT. BLDG.-DECK 3 JL 9-3-71
P!PE SYSTEM GEUMETRY

N' iM B L M 0 NETWORK POINTS 4 NUMilEH OF HE Mit L M S=
O * /t

NUMBER 06- SECTIC:45 = 3 ORDER OF SYlFFNESS NATRIK = 9
_ _ _ - _ - . . . . - . . . _ . _ _ __

O f4 E T WORK POINT RESTRAINTS,

_.

.

O TR ANSL A T 10?1 ROTATION,

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

() NETWORK PT. SEO X Y Z X Y Z

1 0 REST REST REST REST REST REST
C) 2 701 REST FREE FREE FREE FREE FREE

3 71R REST REST FREE FMEE FREE F4EE
4 996 REST REST REST REST REST REST *

O

NETWORK 90!NT NOVEMENTS IINCHES)
O

- - .- _..--

O ~

Q TRANSLATlON RO T A TI ON

O
NETWORK PT. SEQ X Y Z X Y Z

O

NO NOVEMENTS
O

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

O

O
i.

_
. . _

,, . _
- .

% . . - - - - - - - . _ . . - . . - - _o - - . - - - - - - - . _ - - . . - - - . . . . . _ - - . . . - . . - . -

O '

F O
_ . _ . - - - . . . , . - . . _ . .-

0

0
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GlBas t HILL. INC.
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PIPE STRESS A4ALYS15 PAGE 4

549J-0M AH A-F E ED W A TE R IN CONT. ALOG.-DECK 3 JL 9-3-71

* ' ' ' ' *
g . au f s .

8 14 C'Je /t 9 "i*.U 45. Qu a*4 T I T I C 5 L i S TE D U?4CE R FOR GIOS5 AND HILL, CO-0A0 OIMENSIONS IN FEETIatit:L ". g - r . w 3 *, A*C Co-Oaci OF ARC CC54TLR
ALL UTHER CUANTITIES. HA0lus. THICKNE.1. STRESS.@ im P-n;mCffo *.u m W5 wHICH F O L L u nd ARE THE
MOMENTS. ETC. ARE DIMENSIONED IN t h. i f . .a d C d a'J I'J 5 4 I:41 . I u". L u0 E 0 At.C L E 10EGl.

PIPE SYSTEM GEUMETRY'g

s 1

0 '. . '. f I J '. 1 0 0 e v. ; T $ , $[ c.J E *4C E PotNTS o AND 701 AND HAS 10 MEMBERS.
*

O eri4 W1LL INITIAL CO-OROS FINAL C O-OR DSO %s frPt 4AD. Tun. IFT.) TEMP 1 W 'AL WElGHTIFT.) MODULUS CHANGE % r580N PER UNIT
llNI IINI X Y Z X Y Z LO./50.IN DEG. F 'N./ LENGTH

'

O
1 A t* d.00 0.943 0.00 0.00 0.00 2.37 0.00 -8.67 0.900E 12 0. 0.000f 00 0.00

.

0 2 EL 8.00 0.843 2.37 -t.99 -8.87 1 24.000 45.022 1 0.267E 08 0. 0.000E (3 17.96i RU a.00 0.R43 2.74 -0.58 -10.23 2.94 -1.36 -10.99 0 267C OS 0. 0.000E OS 17.96
0

4 LL 8.00 0.843 3.31 0.04 -12.15 1 24.000 45.022 1 0.267E 06 0. 0.00 2C 0 2 . 17.%
5 cg 8.00 0.843 3. 3 I - 1.'4 5 -12.35 3.s 7 - /M -63.33 0 267* '" o. 0;o0E C0 37 96
g q 8. c o 0.f'f 3 d' '/ D ~~O- (

0
3, g o , g 93 3.80 -1 95 - B.05 3 80 -1.95 -15.50 0.267E 08 0. 0.000E 00 17.96

Q 4 RU 8.00 0.B43 3.80 - 1. % -15.50 3.A0 -1.95 -22.03 0.267L 08 0. 0.000E 00 17.96

9 CR 8.00 0;843 3.R0 -1.95 -22.03 3.80 -1.95 -22.97 0.267E OR 0. 0.000C 00 17.96~

SPRING / FLEE * 0.00000E 00 0.90000t 06 3.00000E 00 0.00000L 00 0.J0000E 00 0.00000E 00

g 10 CR 8.00 0.843- 3.80 -1.95 -22.97 3.80 -1.95 -25.R5 0.267E 08 0. 0.000E 00 17.96

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

,
6

O SECTION 2 CON'4ECTS SEOUENCE POINTS 701 AND 718 AND HAS 8 MEMBE*AS.

-

OUTER WALL INITIAL CO-OROS FINAL CO-OR00 TEMP THERMAL WEIGHT. . . ,
-

D 0 MEM TYPE AAO. TH;. IFT.) IFT.) MODULUS CHANGE E XP AN510 4 PEk UNIT

G (INI IIH1 X Y Z .X Y Z LB./SQ.IN DEG. F IN./IN. LENGTH

O .

L CR 8.00 0.043 3.80 -1.95 -25.85 3.80 -1.95 -26.16 0.267E 08 0. 0.000E 00 17.96
c--- ,

' " '- o"> ' oo '''" ' ''" * " ""

_ _ _ _ __ _ 7''-'"-'''''!E O - -
-

O
\
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GIDH5 L HILL, INC.

Q' P1PE STRESS ANALYSIS PAGE 5

549J-0MAHA-FEED WATER IN CONT. OLOG.-DECK 3 JL 9-3-71

h SPRING / FLEX 0.000000 00 0.00000E 00 0.90000E 06 0.00000E 00 0.00000E 00 0.000000 00i

3 CR 8.00 0.843 -1.29 -1.96 -32.64 -0.77 -1.96 -32.51 0.267E 08 0. 0.000c 00 17.96

O
__. _ _ ._ 4_ EL_. __ _ 8.00 ___0.843._ ~2.34.,_-1.96 -26.03 ( 80.000 13.655 1 0.267E E , O. 0.000E 00 17.96

C) 5 RU 8.00 0.843 -2.34 -1.96 -32.70 -8.51 -1.98 -32.70 0.267E 08 0. 0.000E 00 17.96

o
_ 3.000 -8.53 -1.98 -32.70 -11.28 -1.98 -32.70 0.267E 08 0. 0.000E 00 17.966 RU 8.00

,.

__ _.
, WEIGHT _ ._ _ _.

O.25000F 04

0 7' EL 8.00 0.843 -11.28 -1.98 -34.70 t 24.000 90.000 1 0.267C 00 0. 0.000t 00 17.96

8 CR 8.00 0.843 -13.28 -1.98 -34.70 -13.28 -1 98 -35.22 0.267E 6J 0. 0.000E 00 17.96
0 ,

.

SECTION 3 CONNECTS SEuuENCE F ulNTS 718 ANO 996 AND HAS 3 MEMBERS. .

O
OUTER WALL INITIAL CO-OdOS F I N A.L CO-OROS TEMP THERMAL WEIGHT'

MEM TYPE RAO. THK. (FT.) (FT.) MODULUS CHANGE EXPANSION PER UNIT

Q ilu) (IN) X Y Z X Y Z L8./SO.IN O t' G . F IN./IN. LENGTH

- . _ _ -

0 1 CR 8.00 0.843 -13.29 -2.00 -35.23 -13.29 -1.99 -36.37 0.267E 08 O. 0.0000 00 17.96

0
~

2 RU 8.00 0.043 -1).29 -1.99 -36.37 -13.29 -1.96 -49.40 0.267E 08 0. 0.000E 00 17.96

3 CR 8.00 0.843 -13.29 -1.96 -49,40 -13.29 -1.96 -50.63 0.267E 08 0. 0.000E 00 17.96

0

0
._ _ .._ _ _ _ . _ . __ _ . . . _ _ _ . _ _ .

O

O
._ -. .- - - . . . - _ - - . _ _ _ _ _ . _ . _ - . _ . - _ _ - . t . _

lO _ .

,

. _ .

O .

-
'

O-

c _ _.

O

s
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GIDOS E HILL. INC.G' J "CPtPE STRESS ANALYSIS PAGE 6*

'

549J-OPAHA-FEE 0 WATER IN CONT. CLOG.-DECK 3 JL 9-3-71
,

LOADS<

ACCELERATION

O
SC ME SEQ POS FX FY Fl MX MY MZ DX OY 0; RK RY HZILDI (LH) (LSI (IN-LB3 (IN-L83 (IN-Lul (INl llN) llNI (RA03 (RADI 14AUl0

0
-~

t 1 0 DEG 1416. 392. 4942. -12845. -356148. 37713. 0.000 0.000 0.000 0.0000 0.0000 0.0000.

~ ~~

1 -1 1 END ~ 1416. 392. 4942. -54581. -64253. 26520. 0.000 -0.000 0.000-O.'0000-0.0000 0.0000O ^

1 2 BEG 1416. 392. 4942. -54581. -64253. 26520. 0.000 -0.000 0.000-0.0000-0.0000 0.0000
0 1 2 2 E t.0 1106. 339. 4633. -27260. -22343. 16378. 0.001 -0.001 0.001-0.0001-0.0001 0.0000

1 3 BEG 1106. 339. 4633. -27260. -22343. 16378 0.001 -0.001 0.001-0.0001-0.0001 0.00000
1 3 3 END 889. 302. 4415. 12209. -2368. 6257. 0.003 -0.002 0.002-0.0001-0.0001 0.0000

() L 4 PEG 889. 302. 4415. 12209. -2368. 62 7. 0.003 -0.002 0.002-0.0001-0.0001 0.0000
~

~ 1 -4 4 END '579. ~ 249. 4106.- 38041. 28218. -464. 0.005 -0.003 0.004-0.0000-0.0000 0.00000
() 1 5 HEG 579. 2 ',9 . 4106. 38041. 28218. -464. 0.005 -0.003 0.004-0.0000-0.0000 0.0000
@

~

1 5 5 END 380. 215. 3907. 35318. 46428. -1193. 0.006 -0.001 0.004-0.0000-0.0000 0.0000
1 6 DEG 380. 215 3]O7. 35318. 46428. -1193. 0.006 -0.003 0.004-0.0000-0.0000 0.00000
1 6 6 END 36. 156. 3563. 31473. 61055. -1726. 0.007 -0.003 0.004 0.0000-0.0000 0.0000

() 1 7 BEG 36. 156. 3563. 31473. 61055. -1726. 0.001 -0.003 0.004 0.0000-0.0000 0.0000
1 7 554 FND -49. 141. 3476. 30684. 61021. -1726. 0.007 -0.003 0.004 0.0000-0.0000 0.0000'O .

1 8 BEG -49. 141, 3476., 30684 61021. -1726. 0.007 -0.003 0.004 0.0000-0.0000 0.0000
Q 1 8 8 ENO -1337. -77. 2189. 28179. 6618. -1726. 0.003 -0.000 0.005 0.0000 0.0000 0.0000

i~~ ~"~

1 9 BEG -1337. -77. 2189. 28179. 6618. -1726. 0.003 -0.000 0.005 0.0000 0.0000 0.0000I0 __.

1 9 015 0. -663. O. O. O. O. 0.002 0.000 0.005 0.0000 0.0000 0.0000
0

~ ~ - -

1 9 714 END -1523. 554 2003. 29240. -9566. -1726. 0.002 0.000 0.005 0.0000 0.0000 0.0000
1 10 BEG -1523. 554. 2003. 29240. -9566. -1726. 0.002 0.000 0.005 0.0000 0.0000 0.00000 LRT

(3) 1 10 701 END -2089 457. 1437. 11783. -718R3. -1726. -0.000 0.004 0.005 0.0001 0.0000 0.0000
(()) 2 1 701 REG 1795.' 457. 1437. 11783. -71883. -1726. 0.000 0.004 0.005 0.0001 0.0000 0.0000

- 9 2 1 to END 1733. 447. 1375. 10083. -65256. -1726. -0.000 0.004 0.005 0.0001 0.0000 0.0000() J

C3 2 2 BEG 1733. 447. 1375. 1008}. -65256. -1726. -0.000 0.004 0.005 0.0001 0.0000 0.0000
s

4
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G13HS C Hitt, INC.

O' PiPG SIRC55 AuALYSIS PAGC 7

549J-0MaHA-Fetu WATtR IN CONT. BtDC.-DECK 3 Jt 9-3-71

SC ME SCO POS FX FY Fl Mx MY H! OX OY Of RX KY HZ

O itni itai stun tin-tni i1N-tnj c1N-tni Ni siNi 11Ni sanoi inani tRani

.. . - _

O _

2 2 015 O. O. -1916. O. -0. O. 0.002 0.011 0.002 0.0000-0.0000 0.0000-

O ~ 2 2 555 END -16. 148. 1541. ~ -15121. -1299. 13727. 0.002 0.011 0.002 0.0000-0.0000 0.0000
.

2 3 BEG -16. 148. 1541. -15121. -1299. 13727. 0.002 0.011 0.002 0.0000-0.0000 0.0000
0

2 31555 END -121. 130. 1436. -14933. 8051. 12860. 0 002 0.011 0.002 0.0000-0.0000 0.0000

0 2 4 HEG -121. 130. 1436. -14933. 8051. 12860. 0.002 0.011 0.002 0.0000-0.0000 0.0000

~~' ---~ - 2 ~4 12 END ~ -434.'~~~77. 1123.- ~ ~ -14316. 32H66. 10990. 0.001 0.012 0.003 0.0000-0.0000 0.0000
0

2 5 6EG -434. 77. 1123. -14316. 32866. 10990. 0.001 0.012 0.003 0.0000-0.0000 0.0000

C) 2 5 13 FNO -1652. -130. -94. -14223. -5329. 9191. 0.001 0.005 0.001 0.0000-0.0000 0.0000

~ ' -

~ 2 ~~6 BEG -1652. -130. -94. -14223. -5329. 9191. 0.001 0.005 0.001 0.0000-0.0000 0.00C0

0
2 6 01s 2285. 390. 2285. O. O. O. 0.001 0.002 0.cdo 0.0000-0.0000 0.0001

y

0 2 6 14 [NO -4480. -613. -2922. -14253. 6759. 3498. 0.001 0.002 0.000 0.0000-0.0000 0.0001

2 7 BEG -4480. -613. -2922. -14253. 6759. 3498. 0.001 0.002 0.000 0.0000-0.0000 0.0001

0
2 7 15 END -5099 -718. -3540. 2110. -34694. -12182. 0.000 0.000 0.000 0.0000 0.0000 0.0000

0 2 8 DEG -5099. -718. -3540. 2110. -34694. -12182. 0.000 0.000 0.000 0.0000 0.0000 0.0000

2 8 718 END -5201. -736 -3643. 6723. -66394. -12272. -0.000 -0.000 0.000 0.0000 0.0000 0.0000

'O
3 1 710 BEG 1678. 262. -3643. 6723. -66694. -12272. 0.000 0.000 0.000 0.0000 0.0000 0.0000

() 3 1 556 2ND 1453. 223. -3869. 3517. -45358. -122:5. -0.000 0.000 0.000 0.0000 0.0000 0.0000

i'
3 2 BEG 1453. 223 -3869. 3517. -45358. -12215. -0.000 0.000 0.000 0.0000 0.0000 0.0000

E() .

3 2 17 END -1113. -214. -6435. 5083. -18806. -12140. 0.000 0.000 0.000-0.0000 0.0000 0.0000

0 3 3 BEG -1113. -214. -6435. 5033. -18806. -12140. 0.000 0.000 0.000-0.0000 0.000G 0.0000

~ ' ' " 3 3 996 END -1355. -255. -6678. 8550. -37014 -12140. 'O.000 -0.000 -0.000-0.0000 0.0000-0.0000

.

O
-_-

- --

=

0 J..
-
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'

NETWORK P0 l fJ T REALI!ONS AND DEFLECIlONSNET PI SEQ Fx FY Fl MX MY Mt Ox OY DL RX RY RZ(LU) ( L fi l (L81 (IN-LO) ilN-LR) (IN-LB) llN) (INI (IN) (HAD) (RAO) (RAD)
O

1 0 -1416. -392. -4942. 12845. 356148. -37713. 0.000 0.000 0.000 0.0000 0.0000 0.0000
.

0
. 2 701 -3884 O. -0.

,
-0. O. O. 0.000 0.004 0.005 0.0001 0.0000 0.0000'

.
3 718 -6880. -998. -0. -0. -0. O. 0.000 0.000 0.000 0.0000 0.0000 0.0000* 996,' -1355. -2 5 5. _ -6678. ,8550. -37014. -12140, 0.000 -0.000 -0.000-0.0000 0.0000-0.0000
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Q P!PE STRESS ANALYSIS PACE 9
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549J-CMAHr,-FEED WATER IN CONT. BLOG.-OLCK 3 JL 9-3-71 *

USAS 031.7 STRESS SUMMARY
O

- ' ' " ~

. NOTE +
0 NEGATIVE STRESS INDICATES ALLOWABLE

STRE55 HAS BEEN EXCEEDEO*

Os

_ _ _ _ __SEC MEM SEO POS TYPE E0. PRESSURE ____ MDMENT THERMAL WALL GRAD COMBINED ,
015.

O

O
1 1 0 REG RU 9 0.0 2479.4 2479.4

1 END RU 9 0.0 611.4 611.4
0

1 1 0 DEG NU 10 0.0 2479.4 0.0 0.0 247d.4
11 0.0 4463.0 0.0 0.0 4463.0

() 12 2479.4
13 0.0

1 EFD RU 10 0.0 611.4 0.0 0.0 611.4
() 11 0.0 1100.6 0.0 0.0 t100.6

O 12 611.*
13 0.0

0
1 2 1 DEG EL 9 0.0 1793.5 1793.5

2 END EL 9 0.0 780.7 786.7
O

1 2 1 DEG EL 10 0.0 2391.3 0.0 0.0 2391.3
11 0.0 2391.3 0.0 0.0 2391.3

GP 12 2391.3
13 0.0

2 EhD EL 10 0.0 1051.6 0.0 0.0 1051.6
() 11 0.0 1051.6 0.0 0.0 1051.6

12 1051.6
13 0.0

6
1 3 2 BEG RU 9 0.0 26A.9 260.9

3 Ef40 RU 9 0.0 96.3 96.3
'()

1 3 2 BEG RU 10 0.0 268.9 0.0 0.0 268.9
11 0.0 484.0 0.0 0.0 404.0

() 12, 268.9,s

ys . . . - - - - . . - -. . . 13 .-- -- . .. -
0.0

[] O 11 0.0 173.3 0.0 0.0 173.3
12 96.3

f 13 0.0'

- Q-

1 4 3 BEG EL ~ 9 r.0 282.5 282.5
-' ~ ~~ '

4 ENO EL 9 0.0 961.2 961.2
0

1 4 3 REG EL 10 0.0 . 376.7 0.0 0.0 376.7
11 0.0 376.7 0.0 0.0 176.7'



_ _ _ - _ _ _ _ _ . _ .. __ .

y/r t.L 10

D, 316.7
12 0.0
13

4 ENO EL 10 0.0 1201.6 0.0 0.0 1231.6g

11 0.0 1281.6 0.0 0.0 12nl.6
-

12nl.6
12 0.0

_ 13
127.7

) 1 5 4 BEG CR 9 0.0 327.7 403.6
_5 END. .C R . , 9._._ 0.0

. . _ _ ,
403.6

-

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

) 1 5 4 BEG CR 10 0.0 327.7 0.0 0.0 327.7

11 0.0 327.7 0.0 0.0 327.7
127. 7

, 12 *

13

_ ._
5_END _CR 10 0.0 403.6 0.0 0.0 401.63 ,

11 0.0 403.6 0.3 0.0 403.6
403.6

0.0y
13

530.4

3 1 6 5 8EG EL 9 0.0 530.4 624.6 . _ . _ _

_ . _ . . _ . . 6 E t.0 EL 9 _ - 0.0 -
624.6

1 6 5 DEG EL 10 0.0 707.2 0.0 0.0 707.2
G , 11 0.0 707.2 0.0 0.0 707.2

707.2
*

13
6 ENO EL 10 0.0 832.8 0.0 0.0 832.8

C)

11 0.0 832.8 0.0 0.0 n32.8
B37.8

0.0
13

(]) 475.3
1 7 ,6 BEG CR 9 0.0 475.3

472.7() 554 ENO CR 9 . 0.0 472.7

1 7 6 BEG CR 10 0.0 475.3 0.0 0.0 475.3

() ~ 11 0.0 475.3 0.0 0.0 475.3
475.3

12 0.0
13

554 END CR 10 0.0 47'.7 0.0 0.0 472.7
C)

- -'- ~ - 11 0.0 472.7 0," 0.0 472.7
*

C) ,

12 0.0,

13
472.7

1 6 554 BEG CR 9 0.0 472:7
200.6

8 END RU 9 0.0 200'.6()
L

1 8 554 BEG CR 10 0.0 472.7 0.0 0.0 472.7
() _. 11 0.0 472 7 0.0 0.0 472.7

472.7r,s
~ 12

~ ~ ~ 57T 13
g)

<2) _ _. - _____8_E N D __ R U
10 0.0 200.6 0.0 0.0 200.6

_ _ . . _ _ _ _ _ . - _ _ . g,g , ,, g,g g,g ,' ,

*

12 0.0
,

()
_ <_-- 13*

200.6

(( / L[ t 9 8 BEG PU 9 0.0 200.6 213.1
~ * ~ ~ 714 E r40 CR 9 0.0 213.1

,

|

0 1 9 n UEG RU 10 0.0 200.6 0.0 0.0 200.6
1

11 0.0 361.i 0.0 0.0 361.1
200.6



1> , n o e-
)

13 0.0

. 714 END CR 10 0.0 213.1 0.0 0.0 213.1
11 0.0 213.1 0.0 0.0 213.1
12 213.1

. ). 13 0.0

1 10 714 ilE G CR 9 0.0 213.1 213.1

i 701 ENU CR 9 0. 0 . 504.1 504.1

1 10 714 BEG CR 10 0.0 213.1 0.0 0.0 213.1

6
_

,
11 0.0 213.1 0.0 0.0 213.1
12 213.1'

13 0.0

8 701 END CR 10 0.0 504.1 0,0 0.0 504.1
- __ __ _ _ . __

11 0.0 _ _.
504.1 0.0 0.0 504.1

,

i 13 0.0

2 1 701 BEG CR 9 0.0 504.1 504.1

1 10 ENO CR 9 0.0 457.0 457.0

2 1 701 DEG CR 10 0.0 504.1 0.0 0.0 504.1 .

I 11 0.0 504.1 0.0 0.0 504.1
12 504.1

13 0.0

) 10 END CR 10 0.0 457.0 0.0 0.0 457.0

~ ~ ~ ~ '~
11 0.0

~

457.0 0.0 0.0 457.0
12 457.0

) 13 0 . ,0

2 2 to DEG EL 9 0.0 600.4 600.4

3 555 END EL 9 0.0 186.0 I tt o . O'

2 2 10 UEG EL 10 0.0 800.6 0.0 0.0 000.6

) 11 0.0 800.0 0.0 0.0 800.6
12 S00.6
13 0.0

) 555 END EL 10 0.0 248.0 0.0 0.0 248.0
11 0.0 248.0 0.0 0.0 248.0
12 248.0

) ~ 13 0.0

2 3 555 DEG CR 9 0.0 141.5 141.5

*** END CR 9 0.0 147.2 147.2)
~"~

~2 ~ 3 555'8EG CR 10 ~~ 0.0 - 141.5 0.0 0.0 141.5

) 11 0.0 141.5 0.0 0.0 141.5
12 141.5 -

13 0.0

*** ENO CR 10 0.0 147.2 0.0 0.0 147.2)
11 0.0 147.2 0.0 0.0 147.2

.., -(3 --. - --- ----- -..
-

) k#1 13 - 0.0

O
2 4 *** BEG EL 9 0.0 193.5 193.5

,s
,7 12 END EL 9 0.0 340.8 340.8

- 2 4 *** DEG EL 10 0.0
~

258.0 0.0 0.0 25R.0"

0 - 11 0.0 256.0 0.0 0.0 258.0

i,J 12 258.0
13 0.0

m



U |> A si l *4.
v3. .,

'*
In 8676.6 959a.6 0.0 0.0 14 2 7 's. 2 t (f V f. 6,

() ' 12 9598.6
13 0.0

556 E t40 CR 10 8676.6 9L63.0 0.0 0.0 178 39. 6 + 6 51. E .

Q 11 0676.6 9163.0 0.0 0.0 17839.6 t frl.P
12 9163.0

'

13 0.0
O

2 10 556 OtG CR 10 8676.6 9163.0 0.0 0.0 178 39.6 + l. r !. E
11 8676.6 9163.0 0.0 0.0 178 39.6 t (fl. R

O 12 9163.0,

13 0.0
. - - . ._ .-. .. 17..ErdD RU 10 .. 9544.2 5198.1 '0. 0 0.0 14 7 4 2. 4 t 117.6

g

__ _ _. . _ ..
12 5198.1
13 0.0

0
2 11 17 BEG RU 10 9544.2 5198.1 0.0 0.0 14 7 4 2. 4 + 347 6,

C) _ _.
_

11 11453.1 9356.6 0.0 0.0 20809.8 t y Jf.6
12 5198.1
13 0.0

996 E r4D CR 10 8676.6 5011.0 0.0 0.0 13687.6t 1-7f.6
0 _ 11 8676.6

,
5011.0 0.0 0.0 13 6 8 7. 6 + 5 73,6

12 5011.0

-. . _ .
13 0.0 |

. _ _ . . _ . _ _ - . _ . . - - _.
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() . ~

* 12 END EL 10 0.0 454.4 0.0 0.0 4S4.4

It 0.0 454.4 0.0 0.0 Ass.4

O 454.4
12 0.0
13

0 259.4
2 5 12 GEG RU 9 0.0 259.4 122.9

13 Er40 AU 9 0.0 122.8

2 5 12 BEG RU 10 0.0 259.4 0.0 0.0 259.40
11 0.0 466.9 0.0 0.0 466.9

259.4
12*

O_ 0.0
13

i13 ENO RU 10 0.0 '122.8 0.0 0.0 122.8

11 0.0 221.0 0.0 0.0 221.0*

0 122.Q
12 0.0

_ __
_

13

O 52.1
J 2 6 13 BEG RU 9 0.0 52.1

47.4
14 END RU 9 0.0 47.4

2 6 13 BEG RU 10 0.0 52.1 0.0 0.0 52.10
11 0.0 93.7 0.0 0.0 93.7

52.1
12O 0.0
13

14 ENO RU 10 0.0 47.4 0.0 0.0 47.4

11 0.0 85.3 0.0 0.0 n5.3

() 47.4
12 0.0
13 .

327.9O
2 7 14 BEG CL 9 0.0 327.9

747.4O 15 END EL 9 0.0 747.4

2 7 14 BEG EL 10 0.0 437.2 0.0 0.0 437.2O
11 0.0 437.2 0.0 0.0 437.2

437.2
I2 0.0() .

13
15 Et40 EL 10 0.0 996.6 0.0 0.0 996.6

11 00 996 6 00 0.0 996.6
996.6

CD .12 0.0
13

254.8C) .
2 8 15 BEG CR 9 0.0 254.8

472.8
718 END CR 9 0.0 472.8

254.8 0.0 0.0 254.8O
-. . _ _ . _

8 1 5_.D. E G. _ _ C R_ _ _10 . . .__ _ __ ____ _0 . 0 _ . _ _.( ,2
9,9

254.8
12 0.0() 13

718 END CR 10 0.0 472.8 0.0 0.0 472.8

~ ,s 11 0.0 472.8 0.0 0.0 472.8
472.8'

O
El

___
._____ __ _ __.__..__.._,12_ _ _ . . _ _ . _ . . _ _ _

___ _

472.8o
3 1 718 BLG .CR 9 0.0 472.8 325.9

5 5 6 E ND CR 9 0.0 325.9
::

[ _ __
3 1.718_8EG CR 10 ___ , 0 . 0 ,

472.8 0.0 0.0 472.8

472.8
12 0.0.

0 13
- a ca in n.n 125.4 0.0 0.0 325. 9



} U. g ,, .

.

I1 0.0 325.9 0.0 0.0 375.9
6' 12 17'2.9 .

13 0.0

h'

3 2 5' a OEG CR 9 0.0 325.9 )?).9
11 E r.0 slu 9 0.0 158.R l ') H . H

O 1 2 556 BEG CR 10 0.0 325.9 0.0 0.0 375.9*

- ._ . _ . _ _ . _1 1 __
0.0 325.9 0.0 0.0 37's.9

12 325.9
0 13 0.0

17 Ef40 RU 10 0.0 158.8 0.0 0.0 158.8

()
.

11 0.0 285.8 0.0 0.0 285.8
12 158.8,

13 0.0

0 3 3 17 REG RU 9 0.0 158.8 158.8
996 rND CR v 0.0 275.9 275.9

() 3 3 17 BEG RU 10 0.0 158.8 0.0 0.0 158.8
IL 0.0 285.8 0.0 0.0 285.8
12 158.8

C) 13 0.0
996 END CR 10 0.0 275.9 0.0 0.0 275.9

11 0.0 275.9 0.0 0.0 275.9
C) 12 215.9

_ __. _ _ 13 0.0

0 .

PIPE ERROM MESSAGE P4 UMBER 1
*

O AT EfiD OF THIS NOUTINt WILL RETURr4 FOR teFKT SET OF DATA.
. - .-
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549J-0MAHA-FEE 0 WATER IN CONT. OLOG.-DECK 2 JL 9-3-71

PIPE SYSTLM 6t0 METRY
reUMBER OF NETWORK POINTS = 4 NUM8FR OF MEMBERS = 21

12= 3 010ER OF SilFFNE55 MATRIXO tuMBER OF S E C i l Ot45 =

- __ . . .

t4E T WORK POINT RESTRAIF4TS() _ _

TR Af45L AT ION ROTATIONO - *

,

. _ _ _ _ _.
,

O AETWORK PT. SEQ X Y Z X Y Z

() - ~ 2 701 -
REST REST REST REST REST REST1 0
FREE FREE FREE FREE FkEE FREE

3 718 FREE FREE FREE FREE FREE FREE

4 996 REST REST REST REST REST REST

O _
f4ETWORK POINT MOVEMENTS (INCHES)

O -
. _ __ .. -

O ~

TRANSLATION ROTATION

O
NETWORK PT. SEO X Y Z X Y Z

O
f40 MOVEMENTS

O
. _ . _ _ .. . - - . .

O _

O
-. __. __ _. -- _ . ,

'
d) '

-

O
.

i'so en
O .

_ . - - . -
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GIBUS C HILL, INC.

O PIPE STRESS ANALYSIS PAGE 4

~ ~ ~ ~~ ~ ~

549J-0MAHA-FEED WATER IN CONT. 8 LOG.-DECK 2 JL 9-3-71

O
. NoiE eNOIE .e

O
_ .__

FOR CUwvED MLM8ERS. QUANTITIES Ll5Tto UNDER FOR Gibs $ AND HILL, CO-ORO DIMEN510NS IN F[ET
IN!!!AL CO-OROS ARE CO-ORDS OF ARC CENTER ALL OTHER QUANTITIES. RA0lus. THICKNESS. STME55.

O_._. THE DMACKEIED NUMBERS WHICH FOLLOW ARE THE MOMENTS. ETC. ARE DIMEN510NED IN INCHES.
ARC RA01US tlN), INCLUDED ANGLE 80EGl.

-. - .
PIPE SYSTEM GEOMETRY

_ __ . . _ _. .

.

() _ SECTION 1 CONNECTS SEQUENCE PolNTS O AND 701 AND HAS 10 MEMBERS.

00TCR WALL INITIAL CO-ORDS FINAL CO-ORDS TEMP THERMAL WEIGHT

() MEM TYPE RAD. THK. (FT.) IFT.) MODULUS CHANGE EXPANSION PER UNIT
(INI (INI X Y Z X Y Z LB./50.IN DEG. F IN./IN. LENGTH

-

O __

1 RU 8.00
_

0.843 0.00 0.00 0.00 2.37 0.00 -0.87 0.900E 12 0. 0.000E 00 0.00

1) 2 EL 8.00 0.843 2.37 -1.99 -8.87 1 24.000 45.022 1 0.267E 08 0. 0.000E 00 17.96 ,

~ '~

3 ~ RU 8.00
~

0.843 2.74 -0.58 -10.23 2.94 -1.36 -10.99 0.267E 08 0. 0.000E 00 17.96

0
4 EL 8.00 0.843 3.31 0.04 -12.35 ( 24.000 45.022 1 0.26TE 08 0. 0.000E 00 17.96

Q 5 CR 8.00 0.843 3.31 -1.95 -12.35 3.57 -1.95 -13.33 0.267E 08 0. 0.000E 00 17.96

6 EL 8.00 0.843 -2.86 -1.95 -15.05 1 80.000 14.992 1 0.267E 08 0. 0.000E 00 17.96

0
-

7 CR 8.00 - 0.843 3.80 -1.95 -15.05 3.80 -1.95 -15.50 0.267E 08 0. 0.000C 00 17.96

() - ~ SPRING / FLEX 0.00000E 00 0.90000E 06 0.00000E 00 0.00000E 00 0.00000E 00 0.0000CE 00

8 RU 8.00 '- 0.843 3.80 -1.95 -15.50 3.80 -1.95 -22.03 0.267E 08 0. 0.000E 00 17.96

0
9 CR 8.00 0.843 3.80 -1.95 -22.03 3.80 -1.95 -22.97 0.267E 08 0. 0.000E 00 17.96

C)
-

10 CR 8.00 0.843 3.00 -1.95 -22.97 3.80 -1.95 -25.85 0.267E 08 0. 0.000E 00 17.96

__ _ _ _ _
'

G3 __ SECTION 2 CONNECTS SEQUENCE PolNTS 701 ANO 718 AND HAS 8 MEMBERS.

OUTER WALL INITIAL CO-OROS FINAL CO-ORDS TEMP THERNAL WEIGHT

() ~ MEM TYPE RAD. THK. (FT.) (FT.) MODULUS CHANGE EXPANSION PER UNIT
X Y Z X Y Z LB./50.IN DEG. F IN./IN. LENGTH

-.- - -.
( I t.1 , (14)

_

''

635 C ~
1 CR 8.00 0.843 3.80 -1.95 -25.85 3.00 -1.95 -26.16 0.267E 08 0, 0.000E 00 17.96

^

2 EL 8.00 0.843 -2.86 -1.96 -26.16 I 80.000 76.344 1 0.2670 08 0. 0.000E 00 17.96
,_ ({}
o,

I\)

(1 ,
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Glinus & HILL, INC.

() PIPE STR255 ANALYSIS PAGE 5
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549J-OMAHA-FEED WAIER IN CONT. BLOG.-DECK 2 JL 9-3-71

(() SPRING / FLEX 0.00000E 00 0.90000L 06 0.00000E 00 0.00000E 00 0.00000E 00 .0.00000E 00 -

3 CR L,00 0.R43 -1.29 -1.96 -32.64 -0.77 -1.96 -32.51 0.267E 03 0, 0.000t 00 17.96

0
4 EL 8.00 0.843 -2.34 -1.96 -26.03 I 80.06? 13.655 1 0.267E 08 0. 0.000t 00 17.90

G) 5 RU 8.00 0.843 -2.34 -1.96 -32.70 -8.53 -1.98 -32.70 0.267E 08 0. 0.000E 00 17.96
'

6 RU 8.00 3.000 -8.53 -1.98 -32.70 -11.28 -1,98 -32.iu 4.267E 08 J. 0.000E 00 17.96
_ _

'

WEIGHT 0.25000E 04
.

O 7 EL 8.00 0.843 -11.28 -1.98 -34.70 1 24.000 40.000 1 0.267E 08 0. 0.000E 00 17.96

8 CR 8.00 0.843 -13.28 -1.98 -34.70 -13.28 -1.98 -35.22 0.267E 08 0. 0.000E 00 17-96

0
~

' ~ ~ ~ ~ ~ 5ECTION~ 3 ' CONNECT 5' 5EQUENCE P0lNTS 718 AND 996 AND HAS 3 MEMBERS.
O

OUTER WALL INITIAL CO-ORDS FINAL CO-OROS TEMP THERMAL wCIGHT
MEN TYPE RAO. Tuk. (FT.) (FT.) MODULUS CHANGE EXPANSION FER UNIT

() (IN) llNI X Y Z X Y Z L8./50.!N OEG. F IN./IN. LENGTH

. . _. .

() 1 CR 8.00 0.843 -13.29 -2.00 -35.23 -13.29 -1.99 -36.37 0.267E OS 0. 0.000E 00 17.96

- . - - . $PRING/ FLEX 0.00000E 00 0.90000E 06 0.00000E 00 0.00000E 00 0.00000E 00 0.00000E 00

2 RU 8.00 0.843 -13.29 -1.99 -36.37 -13.29 -1.96 -49.40 0.267E 08 0. 0.000E 00 17.96

0 3 CR 8.00 0.843 -13.29 -1.96 -49.+0 -13.29 -1.96 -50.63 0. 2 6 7E 08 0. 0.000E 00 17.96
,

0
._ _ . _ _ . . _ _ __ _ _

w --

()
'~

i

l() .
.

. ... .- -. . .

_ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ . . . _ . ___ _.

,

o#
_ _ _ . .. - . . .

O
~
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GISHS & HILL, INC.
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O PIPE STRESS ANALYSIS

549J-0MAHA-FEE 0 WATER IN CONT. 8 LOG.-DECK 2 JL 9-3-71
.

(() LOADS
OCA0dElGHT

O
SC ME SEO 905 fx FY Fl MX MY Mi* Ox OY Of Rt RY RZ

ILBI (LB) (Lui IIN-LBI llN-LO) llN-LB) llN) IINI llN) (R/ U) (RADI 1RA01
.

O . - . -

F

.O l' ~ 1 ~~ 0 REG 0. 104. -2. 9007. -353. -245. 0.000 0.000 0.030 0.0J00 0.0000 0.0000~

1 1 1 END 0. 104. -2. -2142. -360. -3235. 0.000 0.000 0.000 0.0000e0.0000-0.0000

0
1 2 8EG 0. 104. -2. -2142. -160. -3235. 0.000 0.000 0.000 0.0000-0.0000-0.0000

Q - 1 2 2 Ea0 0. 443. -2. -6501. -361. -4403. -0.0]O -0.000 0.000-0.0000 0.0000-0.0000

1 3 AEG 0. 443. -2. -6501. -361. -4403. -0.000 -0.000 0.000-0.0000 0.0000-0.0000

0 _
1 3 3 ENO 0. 681. -2. -11605. -361. -5770. -0.000 -0.000 0.000-0.0000 0.0000-0.0000

0
~~

1 4 nEG 0. 681. -2. -11605. -361. -5170. -0.000 -0.000 0.000-0.0000 0.0000-0.0000

1 4 4 ENO 0. 1019. -2. -25721. -362. -9551. -0.000 -0.000 0.000-0.0000 0.0000-0.0000

0 ~

1 5 ~ BEG 0. 1019. -2. -25721. -362. -9551. -0.000 -0.000 0.000-6.0000 0.0000-0.0000

Q ~ ~ 1 5 5 END 0. 1237. -2. -38955. -363. -13095. -0.000 -0.001 0.000-0.0000 0.0000-0.0000

1 6 BEG 0. 1237. -2. -38955. -363. -13095. -0.000 -0.001 0.000-0.0000 0.0000-0.0000

0 .
1 ..6 .. 6 END 0. 1613. -2. -6A406. -358. -16808. -0.000 -0.003 0.000-0.0001 0.0000-0.0000

{} ~ ~ 1 7 DEG 0. 1613. -2. -68486. -358. -16808. -0.000 -0.003 0.000-0.0001 0.0000-0.0000

1 7 015 O. 4024. O. O. O. O. -0.000 -0.004 0.000-0.0001 '.0000-0.0000

() _ __
1 7 554 ENO 0. -2375. -2. -77273. -355. -1680R. -0.0GO -0.004 0.000-0.0001 0.0000-0.0000

()
'-

1 8 8EG 0. -2375. -2. -77273. -355. -16808. -0.000 -0.004 0.000-0.0001 0.0000-0.0000

-3k1. -16308. -0.00s -0.018 0.000-0.0001-0.0000-0.0001~ ~ ~ 1 - 8 8 END' ~~ ~ 0. -966. -2. 53798.
'

C3 ~

1 9 REG 0. -966. -2. 53798. -311. -16808. -0.000 -0.018 0.000-0.0001-0.0000-0.0001

C)
~~ l' 9 714 ENO 0. -763. -2. 63588. -305. -16808. -0.000 -0.020 0.000-0.0001-0.0000-0.0001

s

Mf\ 10 ' ' BEG ~~~ 'O.- -763. - -2.- 63588. -305. -16808. -0.000 -0.020 0.000-0.0001-0.0000-0.0001

0C>{~~~'1
1 10 701 LNO 0. -143. -2. 79244 -286. -16808. -0.000 -0.023 0.000-0.0000-0.0000-0.0001

2 1 701 UEG 0. ~143. -2. 79244. -286. -16808. -0.000 -0.023 0.000-0.0000-0.0000-0.0001
([)

' - ' - " ~ 10 E40 ~~ 0. -76. -2. 79658. -284. -16808. -0.000 -0.023 0.000-0.0000-0.0000-0.0001
2 1

Ob
2 2 BEG 0. -76. -2. 79658. -284. -16808. -0.000 -0.023 0.000-0.0000-0.0000-0.0001

_.
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SC ME SEO 905 FX FY FZ MX MY Ml Ox Of Of RX RY RZ
O st8: it8 itai 1:4-toi ai4-toi si4-toi (14: 4 Ni inani inans saaDi

- - - - - -

0
2 2 015 O. 4839. O. O. O. -0. -0.000 -0.005 0.000 0.0002-0.0000-0.0001

,0 2 2 555 ENO 0. -300t. -2. 24584 -101. 54052. -0.000 -0.005 0.000 0.0002 o.0000-0.0001

- ~~~ 2 3 DEG 0. -3001. -2. 24584 -101, 54052. -0.000 -0.005 0.000 0.0002-0.0000-0.0001
G

2 31555 END 0. -2887. -2. 20142. -116. 72335. -0.000 -0.006 0.000 0.0002-0.0000-0.0001

() ~ 2 4 DEG 0. -2387. -2. 20142. -116. 72335. -0.000 -0.006 0.000 0.0002-0.0000-0.0001

"- '-~ 2-~4 12 END ~ 0.~ -2544 -2. 2187. -161. 120773. -0.000 -0.010 0.000 0.0002-0.0000-0.0000
0

2 5 8EG 0. -2544. -2. 218?. -161. 120773. -0.000 -0.010 0.000 0.0002-0.0000-0.0000

C) ~ 2 5 13 END 0. -1211. -2. 2187. 8. -18604. -0.000 -0.01- 0.000 0.0002-0.0000 0.0000

-

2 ~6
- DEG - O. -1211. -2. 2187. 8. -18604 -0.000 -0.013 0.000 0.0002-0.0000 0.0000

() .

2 6 015 O. -25co. O. O. O. O. -0.000 -0.015 0.000 0.0002-0.0000 0.0000
[])

C) 2 6 14 END 0. 1881. -2. 2186. 84. -48854 -0.000 -0.015 0.000 0.0002-v 0000 0.0000

2 7 REG 0. 1881. -2. 2186. 84. -48854. -0.000 -0.015 0.000 0.0002-0.0000 0.0000
0

-

2 7 l' ENO 0. 2558. -2. -53322. 152. 2214. -0.00G -0.00s -0.000 0.0001-0.0000-0.0000

() ~ ~ 2 8 DEG 0. 2558. -2. -53322. 152. 2214. ~0.000 -0.009 -0.000 0.0001-0.0000-0.0000

~ ~ - - ~ 2 ~8 718 END 0.~ 2671. -2. -69672. 156. 2214. -0.000 -0.007 -0.000 0.0001-0.0000-0.0000

' ()
3 1 718 BEG 0. 2671. -2. -69672. 156. 2214. -0.000 -0.007 -0.000 0.0001-0.0030-0.0000

0 - 3 ~ 1 DIS 0. 4910. O. O. O. O. -0.000 -0.005 -0.000 0.0001-0.0000-0.0000

- ~ ~ - 3 ~~1 556 END - - O.~-1991. -2. -108105. 164. 2214 -0.000 -0.005 -0.000 0.0001-0.0000-0.0000
o .

3 2 BEG 0. -1991. -2. -108105. 164. 2214. -0.000 -0.005 -0.000 0.0001-0.0000-0.0000

G)
-

3 2 17 END
'~

0. 816. -2. -16185. 250. 2215. -0.000 -d.000 0.000 0.0000-0.0000-0.0000

3 3 BEG --~~~ 0.~ 816. -2. -16185. 250. 2215. -0.000 -0.000 0.000 0.0000-0.0000-0.0000
,s

0
MF%( 3 3 996 END 0. 1081. -2. -30177. 258. 2215. -0.000 0.000 0.000 0.0000 0.0000 0.0000
D' .

O
-_ -- - - .

;|O

u,
(% ,
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549J-0MAHA-FEED WATER IN CONT. BLOG.-DECK 2 JL 9-3-71

USAS B31.7 STRESS SU.tMARY
C

~ ~ ~ ' ' ~'

F R ifdA RY STRESSNUIE. *

C)
,

NEGATIVE STRESS INDICATES ALLOWABLE tr4TCtJfiT T RAWGE
STRESS HAS 8EEN EXCEEDED

. _ _ _ _ _ __ EG . (1) 6 f.Y Sm .

SEC MEM SEO POS TYPE EQ. PRESSURE MOMENT THERMAL WALL GRAD COM8INED 6 29,370 Pfl.

015. ,

()
|

0
1 1 0 DEG RU 9 5219.4 62.3 5281'.8 + 2o79.5

1 ENO HU 9 5219.4 26.9 5246.4 + 4 11.4
0

''

1 2 1 UEG EL 9 10438.9 79.1 10518.0 t 1793.2 (2,'#% **
2 END EL 9 10438.9 159.5 10598.4 + 7 E E .'7 gi,3f7

O
1 3 2 BEG RU 9 5219.4 54.3 52 7 3. 8 + 2659

3 CND RU 9 5219.4 89.7 5 309.1 + 46 3
0

1 4 3 BEG EL 9 10436.9 263.1 10 702. 0 + 2 S 2.7 I P . " f i~0 4 ENO EL 9 10438.9 556.8 10995. 7 + 961.1 # 1. 4 I 7
0

~ ~ - ~ ~ - ' 1~ 5 4 BCG CR 9 5219.4 189.8 5409. 3 + 327.7
$ END CR 9 5219.4 284.3 - 5503.8 4- 403.6

O ~~
1 6 5 BEh EL 9 10438.9 373.6 10812.5 4 T 3 0. 4 II.?u3

6 END EL 9 10438.9 641.0 110 79.9 + 624.6 ( p , 7 ? '.-
C1

-

'~ ~ ~~ ~ - ~ -~ ~ 7 6 BEG CR 9 5219.4 487.9 5707. 3 + 4 7 f. 31

554 ENO CR 9 5219.4 547.1 5766.5 + 472,7
O _

1 8 554 8EG CR 9 5219.4 547.1 5 766. 5 + 472 7
8 END RU 9 5219.4 389.9 5609.4 + 2 00.6

0
_

1 1 8 BEG RU 9 5219.4 389.9 5609.4A 2 o c. 6
~ ~ - - ~ " - '

714'END CR 9 5219.4 455.01 5674.5 + 2r 31

10 714 BEG CR 9 5219.4 455.0 56 74. 5 + 133.1

0
_ _

701 END CR 9 5219.4 560.4 5 7 79.9 + go4,|

2 1 701 BLG CR 9 5219.4 560.4 5779.9 + 5 o 4.1,

10 END CR 9 5219.4 563.2 5782.7 4 4t7 0-~~

0 (yg
2 2 10 BEG EL 9 10438.9 740.1 11179.0 + 600 4 38.771q).,

555 ENO- EL ,9 10438.9 539.8 109 7 8. 7 + 166 0 #l,!67

O
2 3 555 BEG CR 9 5219.4 410.R 5630.2 4 141 5

==* END CR 9 5219.4 519.5 5738.9 t 147.1J;:.

0 <~ ,
2 4 *** BEG EL 9 10438.9 682.6 11121.5 * 193.5 13.38'I.

12 END CL 9 10438.9 1098.0 11537.0 t ?40 9 t i , T 7 f-'

O
i
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Y t'S E' 4O*1

*1 . '
,

' _ ,
___ __ 13 CND RU 9 5219.4 129.6 5349.0 4- 122.2

O 2 5 12 atG au 9 5219.4 a35.7 6055.t.4 s r9.u

'
2 6 13 REG RU 9 1466.6 54.9 1521.6 # T2.I.,

14 END RU 9 1466.6 143.5 1610.1 J- 27.s

O 2 r 14 nec EL 9 1043a.9 992.5 it4tt.3+ 3 7 7. ') i ' ~7 7 'I
,_ _

15 ENO EL 9 10430.9 1093.0 11521.9 3 y a, 1. u. 12 . 7 0 ''J

O _ 2 8 15 BEG CR 9 5219.4 369.2 5588.6 J- 259.8
710 END CR 9 5219.4 402.2 5701.7 4 472.2

0 - 3 1 718 BEG CR 9 5219.4 482.2 5701.74 472.?
' 556 END CR 9 5219.4 748.1 5967.5 8. 325 9,

0 3 2 556 HEG CR 9 5219.4 748.1 5967.5 ' 3 2 r. $
17 END RU 9 5219.4 113.0 5 3 32.4 + t 5 0. ?

O
'

3 3 17 BEG Ru 9 5219.4 1 3.0 5332.4 + i rs. t
. 996 END CR _9 5229.4 209.3 5428.8 8-

2 7 5~. 9

O

O
~
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PAGt 2 GInBS AND HILL PIPr ST RESS AN ALYSIS -

5 4 9J- DNA HA -F F E D WATfR I N C ONT . BLOG.-CE CK .2 _ . _ _ . . __ ._

PIPE SY ST EM GFOMFTRY _ _ _. ._ . . . . . .

= 4 NUMBER OF MEMBERS = 21NUM3ER OF Nr TWOR K POINTS
12NUM8ER OF SECTIONS = 3 ORDER OF ST IFFNESS MATRIX =

__ . .. . ._ _ . _ _ . .

NETWORK POINT R ESTR AINT S
'

..
.~ _ ..

_.

TRANSLATION ROT AT ION

NETWORK PT. SEQ R Y Z i X Y Z'

1 0 RST RST RST nST RST RST

2 701 FHEE FREE FREE FREE FREE FREE
_ .

. . _ _ _ _

3 T!8 FPEE FREE FREE FREE FREE FRfE
*

4 996 RST RST RST RST P ST RST
_ , ._ , __ _

NETWORK POINT NOVEMENTS (INCHES 1 _ _ __ . __.

- . .__ . _ . _.

TRANSLATION ROTATION
.. . .. ._ . . _ .

NETWORK PT. SFO X Y Z X Y Z -

. .. __ . ---

NO MOVEME'.TS
. . . _ . --. _

e. e e mWw

=

, y e g gm . . -M= M" -

w

Q

'
, _. .....

)
) .

(___ _

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

i _ ._

.
.

-m
.

*

o
*

)
_

_ _

__.

/

-
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PAGE 3 GIRBS AND HILL PIPF ST RE SS ANALYSl5 -

549J-0MAllA-FFLD WATER ! P4 C ONT . BLDG.~0CCK_2 , ,, , _ , , , , ,_ , ,, , _ _ _ _

.. - _

* NOTF ** NJTE *

FOR Conv E D H E MBFR S.UU A*4T I TI E S t | S TE D UNDER FOR T HIS VERS ION. CD-OkD DIMENSIONS IN FEE T , __ __. _ _ . _ _ _ .

INITIAL C O-ORDS AR E CD- NO S OF APC CENTFR /.L L OTHER QUATITIES, RA01US. THICKNE S S. STRESS

ittE Pk ACF E T E D NUMB F R S wilCH FOLLOW ARE THE MOMENTS, ETC. ARE DIMENSIONED IN I NCHE S.
AkC kAJIUS IIN). INCLU350 AP.Gt t (DEG). ,

. . _ _ . , _ _ _ _ _ .

PIPE SYSTEM GEOMETRY- i
. . . ._. __. .

i'

, *

S t C i t t.m ! CONNECTS SEQUEN:CE POINTS O AND 701 AND HAS 10 MEMBERS. _ _ _ . . _ _ . _ _ _

) OUTFR WA LL INITIAL CO-ORDS FINAL C O-ORDS
MEM TYPL FkOM TO RAD. Y ttK . X Y Z X Y Z MODULUS CHANGE EXPAN. WEIGHT _ _ _ _

IN IM - - - - - - --- ---- - - - - - -- - - - - - F E E T - - - -- - --- -- -- - - - - - - L 8 / S Q IN DEG F IN/IN L8/IN

1
~ ~~*

1 ku/kU 0 1 8.CC 0.843 0. 0 0.0 0.0 2.38 0.0 - 8. 87 0.2 7E 08 0.0 0.0 17.96

)
FORCE /MLMENT 0.50E 05 0.61E 05 0.23E 06 0.0 0.0 0. 0 , _ _. ___

) 2 LL/EL 1 2 8.( 0 0.843 2.38 -2.00 -8.87 ( 24.000 44.964 1 0.2 7E 08 0. 0 0.0 17.96

3 HU/HU 2 3 8 . C)( 0.043 2.75 -0.58 -10.24 2.95 -1.36 -10.99 0.27E 08 0.0 0.0 17.96 _
. . . _ _ _

)
4 tL/EL 3 4 8.0C 0.843 3.31 0.05 -12.36 1 24.000 44.964 1 0.27E 08 0.0 0.0 17.96 ._ __ _ _____

j $ ku/CP 4 5 8.00 0.843 3.31 -1.95 -12.36 3.58 -1.95 - 13.3 3 0. 2 7C 08 0.0 0.0 17.96
._ __

6 EL/tt 5 6. e.00 0.843 -2.86 -1.95 -15.06 I 80.000 14.992 1 0.2 7E 08 0.0 0.0 17.96

)
7 RU/CR 6 554 8.00 0 . u <. 3 3.80 -1.95 -15.06 3.80 -1.95 -15.50 0.27E 08 0.0 0.0 17.96 _ __ . _ _ .

) 8 CR/RU 554 8 8.00 0.843 3.80 -1.95 -15.50 3 80 -1.95 -22.u4 0.2 7E 08 0. 0 0.0 17.96

9 xU/CR 8 714 8.GD 0.843 3.30 -1.95 -22.04 3.8) -1.95 -22.98 0.27E 08 0. 0 0.0 17.96

)
F CR L E / t10f t E N T 0.0 0. 91 E 05' O. O 0.0 0.0 0.0 ._.

-) 10 CH/CR 114 701 8.00 0.843 3.80 -1.95 -22.98 3.80 -1.95 -2 5.85 0.2 7E 08 0.0 0.0 17.96

' ~ ' ~ ~ F O R C t /ML M EN T 0.73E 05 0.0 0.0 0.0 0.0 0.0 ,

')
_ .. _. ___._

Ts
) .

o

> .

C
_

-)
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PAGE 4 G I R ti S ANO HILL PIPF STRESS ANALYSl5 -

549J-0Mk1 A-FEED W ATE R IN C ONT . BL OG.-DE CK 2 _ .. _ ___

SECTluN 2 CONNECTS SEQUENCE Palf 4TS 701 AND 718 AND Ha5 8 MEMBERS. _ _. _ _ _ _ _ .

OUTER WALL INI TI AL CO-ORDS FIN AL CO-ORDS
HEM TYPE FROM TO RAD. THK. X Y Z X Y Z MODULUS CHANCE . . E XP AN. WEIGHT ,_ __________

IN IN -------------------------FEET----- - ---- -------- L b / S Q !N DEG F IN/IN L8/IN

1 Ck/Ck 701 10 d.00 0.843 3.80 -1.95 -25.85 3.83 -1.95 -2 6.04 0.2 7E 08 C. 6 0.0 ..
--- , _ . .

17.96

2 LL/EL 10 555 8.00 0.843 -2.86 -1.97 -26.04 ( 8'O.000 67.669 3, 0.2 7E 08 0. 0_ 0. 0 __ . 17.96 __, ____.__.
.

3 Ru/CM 555 1555 e.90 3.843 -0.33 -1.96 -32.21 -0.33' -1.96 -3 2.21 0.2 7E 08 0.0, 0.0 17.96

4 EL/EL 1955 12 0.00 0.843 -2.86 -1.97 -26.04 I 80.000 22.332 1 0.2 7E 08 0.0 0.0 17.96
*

5 kU/nu 12 13 d.00 0.843 -2.86 -1.97 -32.71 -8.53 -1.98 -32.71 0.27E 08 0. 0_ 0. 0 17.96 .,_____,

o Ru/ku 13 14 8.30 3.003 -0.53 -1.98 -32.71 -1 1. 29 -1.99 -3 2. 71 0.2 7E 08 0.0 0.0 17.96
._. . _ _ _

ht1Ghi 0.25E 04

7 LL/tL 14 15 8.00 0.843 -11.29 -1.98 -34.71 1 24.000 90.000 1 0.27E 08 0.0 0.0 17.96

8 RU/HU 15 71 8 8.03 1.843 -13.29 -1.99 -34.71 -13 .29 -1.99 -3 5. 2 3 0.2 7E 08 0.0 0.0 17.96
__ .. _ _ _ _

F0dCL/ MOMENT 0.91E 05 0.68E 05 0.0 0.0 0.0 0.0 .

,

SECTION 3 CONNECTS SEQUENCE POINTS 718 AND 996 AND HAS 3 NE MBE RS.
_ _. . . , _ _ . . . _

OUTER WALL I NI TI AL CO-OROS F INA L C O-ORDS
MEN TYPL FHUM TO RAD. THK. X Y Z X Y Z ., MODUL US C HANGE EXPAN. WEIGHT

.______

g IN IN -------------------------FEET--- - -- - = L 8/50 IN LEG F IN/IN L8/IN
._.

*

p 1 RU/CR 718 556 8.00 0.843 -13.29 -2.00 -35.23 -13.29 -2.00 - 3 6. 3 7 0. 2 7 E 08 0.0 0.0 17.96
'

2 CR/RU 556 17 8.00 0.B43 -13.29 -2.00 -36.37 -13.29 -1.96 -49.40 0.272 08 0.0 0.0 17.96 '
>

3 80/CK 17 996 8.00 0.P43 -13.29 -1.96 -49.40 -13.29 -1.96 -50.63 0.27E 08 0. 0 0.0 17.96 ___.__. __

'
>

_ _ .

_. - . _ _ .

*

) %F\
C>

) .

.?
.

n/<
'

)
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PA6E 5 GIBBS AND Hl11 PIPE STRESS ANALYSIS *

549J-OHAlf A-FE FD W AT ER IN CONT . fitOG.-DECK 2 , , . _ , . . , _ , _ _ _ . _ _ _ _ . ___ . _ _ .

LOAOS
DEtL*EIGHT _ . _ _ - - . - - - -

EXTERNAL
SC ME SEU POS FX FY FZ MX MY MZ DX OY OZ RX RY RZ

(LB) (L63 (LB) ( I N-l. B l (IN-LB) (IN-LD) (1N) (IN) (IN) (RAD) (RAD) (R&O) ,
_ _ _ _ . . _ .

I 1 0 8tG -11821.-117903.-192452.-16364734.13284374.-6386993. 0.0 0.0 0.0 0.0 0.0 _ 0. 0 _ - - . _ . _ _ _ _ . . _ _ _

1 1 1 CIS 49875. 60599. 229478. -1. O. -1. 1 745 2.637 0.486 0.0353-0.0239 0.0187
' ~ ~ ~ ~ ~ ~ ~ ~'

* 1 1 1 LNO 21946. 59284. -37026. 3700098. -142001. 2991989. 14745 2.637 0.486 0.0353-0.0239 0.0187
'

1 2 2 LNO 21946. 59622. -37026. 2472453. 54914. 2576910. 2.300 3.393 0.296 0.0449-0.0253 0.0236 . . . .. ._ .__

1 3 J LND 21946. 59800. -37026. 1585965. 163682. 2226956. 2.755 3.865 -0.070 0.0458-0.0251 0.0247
.

.__.__-_,-

1 4 4 LNO 21946. 60199. -37026. 342528. 360748. 1809480. 3.358 4.771 -0.292 0.0493-0.0255 0.0276

1 5 5 END 21946. 60416. -37026. -365321. 501955. 1619912. 3.658 5.441 -0.212 0.0492-3.0254 0.0284 . __ _ _ _ _ . . _ _ _ _ _ _

1 6 .6 E tv 0 21946. 60792. -37026. -1619586. 855378. 1455142. 4.179 6.537 -0.144 0.0483-0.0248 0.0297

1 7 554 EN0 21946. 60987. -37026. -1941377. 971456. 1455142. 4.310 6.793 -0.144 0.0480-0.0246 0.0301

1 8 3 END 21946. 62296. -37026. -6772131. 2692756. 1455142. 6.094 10.227 -0.147 0.0370-0.0230 0.0349 _ _ .___..____

1 9 714 015 -0. 91399. O. O. -0. -1. 6.315 10.634 -0.148 0.0344-0.0189 0.0356
_ _ . _ _ . _ _ _ .

1 9 71% LND c1946. -28900. -37026. -7478217. 2941100. 1455142. 6.315 10.634 -0.148 0.0344-0.0189 0.0356

1 10 701 015 72707. O. O. O. -1. -1. 6.910 11.677 -0.149 0.0266-3.0152 0.0377 . __ .

I 10 101 END -50761. -28280. -37026. -6491863. 3698252. 1455142. 6.910 11.677 -0.149 0.0266-0.0152 0.0377
|

2 1 701 UEG $0761. 28280. 37026. 6491864.-3698250.-1455141. 6.9 10 11.677 -0.149 0.0266-0.0152 0.0377-
._ _ _ _ .-.

2 1 to END -50761. -28240. -37026. -64283764 3584213. 1455142. 6.943 11.736 -0.149 0.0261-0.0153 0.0378 _ _ _ _ , _ . . _ _ _ _

z 2 555 ENO -5 0 7 61. - 2 t.5 4 3. - 37 0 2 6. -4397400. 1664569. 115196. 7.700 10.837 -0 571 0 0040-0 0060 0.0424'

2 315)$ LND -50761. -26543. -37026. -4397380. 1664614. 115137. 7.700 10.837 -0.571 0.0040-0.0060 0.0424
. _. ._ __.

'
j,

_, 2 4 12 END -50761. -25983. -37026. -4239398. 2485530. -662902. 7'.730 9.559 -0.716-0.0017-0.0031 0.0420 _.. . _ _ . . . _ '
#

.

2 5 13 END -50761. -24762. -37026. -4245530. 5003088.-2399638. 7.734 6.786 -0.691-0.0138 0.0051 0.0386Tx

(p
<2F 2 0 14 015 O. -2500. O. 1. -0. 1. 7.737 5.527 -0.403-0.0163 0.0076 0.0374

2 6 14 LNO -50761. -21660. -37026. -424c610. 6227160.-3234238. 1.737 5.527 -0.483-0.0163 9.3376 0.0374
_

.~,1~ 2 1 1) END -507o1. -20991. -37026. ->138703. 5397519.-3718642. 6.990 4.223 0.018-0.0262 0.0439 0.0301
s _ _ _ ..

2 8 Tid 015 91209. 68311. O. 1. -1. O. 6.710 4.056 0.017-0.0270 0.0450 0.0291I**

o

)
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GIB85 AND Hitt PIPE ST RESS AN ALYSIS ,

PAGE 6
54 9J-CMtaf A-F E E D k AT E R IN CONT. BLDG.-DECK 2 , _ , . .. _

SC t' E SEQ POS fx FY FZ MX HY NZ DX DY DZ RX RY RZ

ILB) (LB) ELB) (IN-L8) ( I N-Lil l ( IN-L Bl (INI flN) (INI (RAD) (R ADI (RAD) ._ _ _._
.

2 6 716 t N D - 1419 70. - 8 8 8 90. -37026. -3607178. 5 5 t!016 8. -3719 5 24. 6.710 4.056 0.017-0.0270 0.0450 0.0291 _ _ _ _ _ _ . .

3 1 7tn BEG 1419 7J. 88890. 37026. 3607174.-5580165. 3719523, 6.710 4.056 0.017-0.0270 0.0450 0.0291
' ~~

3 1 556 LN O - 1419 70. - 8 8643. -37026. -2385580. 3627807.-3722931. 6.066 3.669 0.016-0.0283 0.0471 0.0270

3 2 ! ? E N D - 1419 70. -8583%. -37026. 11271451.*********-1785965. O'.080 0.049 0.001-0.0057 0.0093 0.0023 . . . . _ _ _ . . _

' i
j j 996 E t4 0 - 1419 70. -8 55 69 - 37026. 125353(4.*********-3785965. 0.000 -0.000 -0.000-0.0000-0.0000-0.0000

_.

G

ee.
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m iM e6
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.me. MM-

p
_i_.

.

g . . .. .- . e ee.== .eeme

$

.
. e- e .m. .w.

h

. ..
. - .. .- -.
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. _ ._ __ __ .._.__..._.__ ._ _ .._ _. _
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'
PAGt T GI RR$ A ND Hit t PIPE STRESS ANALYSIS .

349J-OMAHA-FEED W4TfR IN CONI. BLOG.-DECK 2 _ . , ._ . _ . . _ . . _. . . _ _

NETWORK POINT RE ACT IGNS AND DEFL ECT IONS
NET PT SEJ FE FY fl MX fiY MZ DX OY DZ RX RY RZ _ _ . . _ . . . . .~

(L B) (LH) (tD) (IN-LB) (IN-LB) llN-LB) (IN) IIN) (!N) (RADI 1 RAD) (R&D)

l 0 -71821. -117903. -192452.-16364734.13284374.-6386994. 0.0 0.0 0.0 0.0 0.0 0.0 ,_ _ _ _ _

2 701 -0. -0. O. 1. 1. -0. 6.910 11.677 -0.149 0.0266-0.0l52 0.0377

) Tid -0. -0. O. -3. 2. - 1. 6 .7 10 4.056 0.017-0.9270 0.0450 0.0291
. _ .. _

4 996 -141970. -85509. -37026. 12535364.*********-3785965. 0.000 -0.000 -0.000-0.0003-0.0030-0.0J)0 ____

i*

_' .. . _ . - -

.
. . _ _ ...

.. . _.

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

_ . _ _ . . _ .

.

. _ _ . - . ._
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GIBBS AND HILL PIPE ST RESS A N AL Y S ISPAGE a
5 49 J-OttAtt A-F f.L O W A T E R IN CONT. PLOG.-DECK 2 .

_._

USAS 831.7 STRESS S t * ** tt A R Y
* to)T F * ._ .

NFGATIVE STFESS IND IC A TE S AllowABL E
HAS 6 FEN EXCEEDEO

SEC MLM SEQ POS TYPE EG. PRESSURE MOMENT THERMAL WALL GRAD COMBINED . __.__.. __

015.

1 1 0 BEG RU 9 0.0 152380.1 152380.1 , _ .
. . . . . _ . _ _ _--

1 EN O Ru 9 0.0 32969.1 32969.1

5

1 2 1 PEG ft 9 0.0 96732.8 -96702.8 _ ._ _. _ _ _ . . _ _ _

2 [ND EL 9 0.0 72400.6 1 -72480.6,

1 3 2 BEG RU 9 0.0 24711.0 24711.0 ,
__ __ _ , . .

3 END RU 9 0.0 18949.4 18949.4

1 4 3 HLG El 9 0.0 55581.2 - 55 5 C 1. 2 _ _ _ __ ._.

4 tND EL 9 0.0 30083.0 -38083.0

1 5 4 nEG Ru 9 3.3 12983.7 12983.7 . _ _ ..

S END CR 9 0.0 12002.6 12002.6

1 6 5 atG EL 9 0.0 15770.5 15770.5 , _. _ , . _ .__

6 END EL 9 0.0 21265.5 21265.5

1 7 6 BEL RU 4 0.0 16184.7 16184.7 . _. _

554 LND CR 9 0.0 ;8081.7 18081.7 -

1 0 554 AFG CR 9 3.9 18061.7 18081.7 , _ ..

8 LND RU 9 0.0 51417.7 -51417.7

,

1 9 8 HEC RU 9 0.0 51417.7 -51417.7
-

714 END CR 9 0.0 56501.4 -56501.4
.

. .

e

1 10 714 HEG CR 9 0.0 56501.4 -56501.4 ,_ ,, _ . _

701 END CR 9 0.0 52663.5 -52663.5

1

2 1 731 BEG CR 9 0.0 52663.5 -52663.5 _, . . _ _ _ _ . _

10 LND (R 9 0.0 51907.8 -51907.0

)

2 2 Il DLG EL 9 0.3 68213.1 -68203.1

555 f t.0 EL 9 0.0 42756.4 -42756.4
J

)
2 3 555 BEG RU 9 0. 0 32543.9 -32540.9

.

1555 LND CR 9 0.0 32540.8 -32540.0 ,

,m

) .__ . ._.

,

.C
) - .

*%

1



'
;' A t, t 9 GIRBS A ND Hill PIPE ST RE SS *AN AL Y SI S

$49J-0MAHA-FEED WATER I N C ONT . BLOG.-DECK 2 _ . _ . . _ _ . . .., __ _ _

USAS 831.7 STHESS S UM M t.R Y
NOTE * . _ _ . . -*

f4EGATIVE STPESS It:DIC A TE S ALLOHAR LE
-

HA5 BEEN EXCLEDEO
SEC MEM SEQ ros IvPE E0. PPESSURE MOMENT THERMAL WALL GRAD COMBINED ,

__ __.._

CIS.

2 41555 R E G EL 9 0.0 42756.3 -47756.3 _ .. . . _._ . __.

12 FND ft 9 0.0 45103.9 -45103.9

2 5 12 ACG RU 9 0.0 34327.5 i -34327.5 ._. . _. ,, . .. _ . . . .__. _ . . _ _ _

-48330.813 FND RU 9 0.0 48338.8
.i

.

'

2 6 13 BEG HU 9 0.0 20503.1 20503.1 _ ._ . _ .__. ___ _ _ .

14 END RU 9 0.0 24037.8 24037.8

2 7 14 BEG EL 9 0.0 166227.1 -166227.1 ,
__ __. _s u

15 END ft 9 0.0 160545.5 -160545.5

2 ts 15 BFG Hu 9 0.0 54735.2 -54735.2 . ._ _ ._.
*

718 [ND RU 9 0.0 52684.4 52684.4

3' 1 718 D E G RU 9 0.0 52694.4 -52604.4 _ . . _ ___ _ _

556 END CR 9 0.0 39571.2 -39571.2

3 2 55u OEG CR 9 0.0 39571.2 -39571.2 , . __ .._

ll FND RU 9 0.J 152563.9 -152563.9 ,

3 3 17 OEG HU 9 0.0 152563.9 -152553.9 _ _ . _ . . __ _ _ _

996 FNL) CR 9 0.0 1692 5 tl. 2 -169258.2

_. .
__ . -_. -__

,

.
.. . . _ - .

, ,_g, . . .m ._..w._p

. .

4

- - -
. ,

. _. . . __ . . . _ . . _ _

.

C>
,

.

:~
)

.C

)
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_ . ... . ._. .. _. . ._._

DELIMtIEk E f 4C OUN T E R F O. *** PROCESSir.G TERMINATED.
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"
GIBBS L HILL, INC.

PIPE STRESS ANA1.YSIS PAGE 1

OMAHA 5495 FEE 0 WATER IN CONTAINHENT RUN BY DZ 10-16-1971
,

NOTE O O 0.0000E 00 0.0000E 00 0.0t00t 00 0.0000E 00 0.0000t 00 0.0000E 00
SYSTEM 1-25 DECK-1 BP-205

B31 1 0 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

THERHAL 0 0 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

ANCHua 0 1 0.0000E 00 0.0000E'00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

RESTRAINT 0 1 0.1000E 01 0.1000E bl 0.1000E 01 0.1000E 01 ,0.1000E 01 0.1000E 01

J U feC i l O N O 19 0.1420E 02 0.166HE 02 0.3259E 01 0.0000E 00 0.0000E 00 0.0000E 00
v v

RESTRAINT 0 19 0.0000E 00 0.1000E 01 0.0000E 00 0.0000E 00 0 0000E 00 0.0000E 00
,

_

ANCHOR 0 25 ,j0.2241E 02 0.1668E 02 0.6030E 01 0.0000E 00 0.0000E 00 0.0000E 00
V v s .

RESTRAINT 0 25 0.1000E 01 0.1000E 01 0.1000E 01 0.1000E 01 0.1000E 01 0.1000E 01.

DISPLACE O 25 0.0000E 00 0.0000E 00 -0.2630E 00 0.0000E 00 0.0000E 00 0.0000E 00
t

_ _ _
SECI!ON 1 la _ 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

: PiPF 1 19 0.3500E 01 0.3000E 00 0 2570E 02 0.7230E.01 0.5300E 03 0.0000E 00

RUN 1 2 y 0.2440E 00 0.0000E 00 0.5000E-01 0.0000E 00 C.0000E 00 0.0000E 00.
,

I

. . __ _ _ _ _ / REDUCER __
2 ,_ 3 , / 0.28 50E 00 0.0000E 00 0.6000E-01 0.2375E 01 0.2180E 00 0.0000E 00

) y RUN 3 4 y 0.4470E 00 0.0000E 00 0.1000E 00 0.0000E 00 0.0000E 00 0.0000E*00

VALVE 4 5 0.8130E 00 0.0000E 00 0.1800E 00 0.2375E 01 0.8000E 00 0.0000E 00sg

)

_. ._ .
__. _ g RUN. ._, 5 _ . _6 _ j 0.65_00E_00 0.0000E 00 0.1400L 00 0.0000E 00 0.0000E 00 0.0000E 00

) i. ELCOW 6 7 0.0000E 00 0.0000E 00 0.0000E 00 0.4500E 01 0.0000E 00 0.0000E 00

CHANGE 6 19 0.3500E 01 0.3000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000C 00*

)
t RUN 7 8 0.0000E 00 0.6453E 01 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

) v ELBOW a 9 0.0000E 00 0.0000E OG 0.0000E 00 0.4500E 01 0.0000E 00 0.0000E 00'

V RUN 9 10 0.0000E 00 0.0000E 00 0.2729E 01 0.0000E 00 0.0000E 00 0.0000E 00

) J'
v elbow 10 11 0.0000E 00 0.0000E 00 0.0000E 00 0.4500E 01 0.0000E 00 0.0000E 00

_ygg

) v R Ute 11 12 0.1416E 01 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00"

RUN 12 13 0.3708E 01 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00
t

T[h I'
J _

6 ELBOW
_

13 14 0.0000E 00 0.0000E 00 0.0000E 00 0.1500E 02 0.0000E 00 0.0000E 00

) v RUN 14 15 0.4354E 01 0.1166E 01 0.0000f 00 0.0000E 00 0.0000E 00 0.0000E 00~~

i
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G I B 0 5 f. HILL, INC.
O PIPE STRESS ANALYSIS PAGE 3

OMAHA 5495 FtCOWATER IN CONTAINMENT Rute BY DZ 10-16-1971

PIPE SYSTEM GEOMETRY
NUMBER OF NETWORK POINTS = 3 NUMBER OF MEMBERS = 24O NUMBER OF SECTIONS = 2 ORDER OF ST!FFNESS HATRIX = 5

- - - - - - - - -- --- - - - - - - - - - - - - - . - - - - - - - - . . - - . . . . . __.... . . . . . _ . _

9 NETWORK POINTREyTRAINTS
.

O TRANSLATION ROTATION
-- .

.

O NETWORK PT. SEQ x Y Z x y z

1 1 REST REST REST REST REST REST '

O 2 19 FREE REST FREE FREE FREE FREE
3 25 REST REST REST REST REST REST

.

O
NETWORK POINT HOVEMENTS tlNCHESi

O .

-- _- - - - . - _ _ . _ . _ . _ _ . . _ _ . - _ . . _ _ . . _ . __ ..
__ _

O TRANSLATION ROTATION

O
O NETWORK PT. SEQ x Y Z x y z

-

3 25 0.000 0.000 -0.263 0.000 0.000 0.000
_ .. _.... . _ _ .

0

0
-

_ _ _ _ . . _ _ _ . _ . _ _ _ _ _ _ . _ . _ . _ _ _ . ___ __ _ __ __ _ __

D
_ _

f

3
~

.

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

h _

,
.

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

) _C -

-

W

._ _ _ _ . . _ _ _ _ _ - . _ . _ _
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GIBBS L HILL, INC. PAGE A
PIPE STRESS ANALYSIS

OMAHA 5495 FEEOWATER IN CONTAINMENT RUN BY OZ 10-16-1971
,

* NOTE *
* t.0TE *

._. _ _ _ _ _
___ F O R CURVED MEMBERS, 00ANTITIES LISTED UNDER _

FOR GIBBS AND HILL, CO-ORD DIMENSIONS IN FEET
ALL OTHER CUANTITIES, RA01US. THICKNESS, STRESS,

IrelTIAL CO-ORDS ARE CO-ORDS OF ARC CENTER MOMENTS, ETC. ARE DIMEt4510NED IN INCHES.
THE BR ACKE T ED c4 UMBERS WHICH FOLLOW ARE THE
ARC RAD [US (IN), ] f4C LUD E D ANGLE (OEG). 1

PIPE SYSTEM GEOMETRY'
I

.

_ . ..
-

SECTIUN 1 CONNECTS SEQUENCE POINTS
1 AND 19 AND HAS 18 MEMBERS.

TEMP THERMAL WEIGHT
OUTER WALL INITIAL CO-ORDS FINAL CO-ORDS

MEM TYPE RAD. THK. (FT.) (F T. ) MODULUS CHANGE EXPANSION PER UNIT

___ _. .
(INI flN) X Y Z X Y Z LB./SO.!N DEG. F IN./IN. LENGTH

1 RU 1.75 0.300 0.00 0.00 0.00 0.24 0.00 0.05 0.257E 08 530. , 0.723E-05 0.00

2 RE 1.18 0.213 0.24 0 00 0.05 0.52 0.00 0.11 0.257E 08 530. 0.723E-05 0.00
>

3 HU 1.18 0.218 0.52 0.00 0.11 0.97 0.00 0.21 0.257E 08 530. 0.723E-05 0.00

4 RU 1.18 0.800 0.97 0.00 0.21 1.78 0.00 0.39 0.257E 08 530. 0.723E-05 0.00

a 5 RU 1.18 0.218 1.78 0.00 0.39 2.07 0.00 0.45 0.257E 08 530. 0.723E-05 0.00

6 EL 1.75 0.300 2.07 0.37 0.45 ( 4.500 90.000 1 0.257E 08 530. 0.723E-05 0.00

7 RU 1.75 0.300 2.43 0.37 0.53 2.43 6.07 0.53 0.257E 08 530. 0.723E-05 0.00
6

) 8 EL 1.75 0.300 2.43 6.07 0.90 t 4.500 90.000 1 0.257E 08 530. 0.723E-05 0.00

~~ ~~

9 RU 1.75 ~ 0.300 ~~ 2.43' ~'6.45 0.90 2.43 6.45 2.88 0.257E 08 530, 'O.723E-05' O.00
~ ~'

10 EL 1.75 0.300 2.81 6.45 2.88 '( 4.500 90.000 1 0.257E 06 530. 0.723E-05 0.00
1

) 11 RU 1.75 0.300 2.81 6.45 3.25 3.85 6.45 3.25 0.257E 08 530. 0.723E-05 0.00

12 RU 1.75 0.300 3.R5 6.45 3.25 7.39 6.45 3.25 0.257E 08 530. 0.723E-05 0.00

CS 13 E L. . 1.75 0.300 7.39 7.70 3.25 ( 15.000 14.992 1 0.257E 08 530. 0.723E-05 0.00)

14 RU 1.75 0.300 7.72 6.49 3.25 11.63 T.54 3.25 0.257E 08 530. 0.723E-05 0.00

f\3

15 EL 1.75 0.300 11.54 7.90 3.25 1 4.500 75.007 1 0.257E 08 530. 0.723E-05 0.00

~Z3 16 RU 1.75 0:300 11.91 7.90 3.25 11.91 16.31 3.25 0.25TE 08 530. 0.723E-05 0.00
3

d[)p 17 EL 1.75 0.300 12.29 16.31 3.25 1 4.500 90.000 1 0.257E 08 530. 0.723E-05 0.00

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

%
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GluBS C HILL, INC.
PIPE STRESS ANALYSIS PAGE 5

OMAHA 5495 FEECWATER IN CONTAINMENT RUN BY Of 10-16-1971) [H MU 1.75 0.300 12.29 16.68 3.25 14.28 16.68 3.25 0.257E 08 530. 0.723E-O'S 0.00

SECT ION 2 CornECTS SEQUENCE P0lNTS 19 AND 25 AND HAS 6 NEH8ER S.

DUTER WALL INITIAL CO-OROS FINAL CO-OROS TEMP THERHAL WEICHT
HEM TYPE RAO. THK. IFT.) i (FT.) MODULUS CHANGE EXPANSION PER UNIT

*
,

l i td ) IIN) X Y Z X Y Z LB./50.IN DEG. F IN./IN. LENGTH
,

__
1 RU __ 1.7S_ 0.300 __14.28 _ 16.68 3.25 21.75 16.68 3.25 0.257E 08 530. 0.723E-05 0.00

8 2 RU 1.75 0.300 21.75 16.68 3.25 22.04 16.68 3.25 0.257E 08 530. 0.723E-05 0.00

3 EL 1.75 0.300 22.04 16.68 3 63 1 4.500 90.000 1 0.257E OB $30. 0.723E-05 0.00
a

. _ _ _4 RU _ . _ _ . 1.75_ 0.300 22.41,__ 16.68,_ 3.63 22.41 16.68 5.23 0.257E 08 530. 0.723E-05 _ 0.00

6 5 RE 1.1R 0.218 22.41 16 68 5.23 22.41 16.68 5.53 0.257E 08 530. 0.723E-05 0 00

6 HU 1 18 0 218 22.41 16.68 5.53 22.41, 16.68 6.03 0.257E 08 530. 0 723E-05 0.00
p

_. . . _.. . _ _ . _. _ _ _ _ _ . . . _ . . . _ , . . _.

, . .. ..

0
,

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

=

_ _

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

)

)
.

. - . .

p.

) _.e __ _. __ _ _ . _._.- . _ _ _ . _ ._ _ .__ _ -. .
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- .



0. [ ] $0 sff1 '
.
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. - . .- . --.

OMAHA 5495 FEE 0 WATER IN CONTAINMENT RUN BY OZ 10-16-1971
LOADS
THEaMAL

- SC ME SE0 POS FX FY F2 MX MY Ml DX DY Of RX RY RZ
(L8) (LB) ILB) !!N-L8) !!N-L8) IIN-L8) (!N) IIN) IIN) (RAD) (RAD) |RAO)

.

I
I 1 1 BEG -280. -313. -55. 2847. -2184. -936. 0.000 0.000 0.000 0.0000 0.0000 0.0000.

1 1 2 END ' -280. -313. -55.' 2659. -2178. -17. 0.011 -0.000 0.002 0.0001-0.0000-0.0000

1 2 BEG -280. -313. -55. 2659. -2178. -17. 0.011 -0.000 0.002 0.0001-0.0000-0.0000 ,

1 2 3 END -280. -313. -55. 2433. -2166. 1055. 0.024 -0.000 0.005 0.0006-0.0004 0.0000

1 3 8EG -280. -313. -55. 2433. -2166. 1055. 0.024 -0.000 0.005 0.0006-0.0004 0.0000

1 3 4 END -280. -313. -55. 2056. -2127. 2738. 0.043 -0.000 0.014 0.0013-0.0009 0.0006

1 4 BEG -280. -313. -55. 2056. -2127. 2738. 0.043 -0.000 0.014 0.0013-0.0009 0.0006

1 4 5 END -280. -313. -55. 1378. -2062. 5800. 0.078 0.006 0.034 0.0019-0.0014 0.0017

1 5 BEG -280. -313. -55. 1378. -2062. 5800. 0.078 0.006 0.034 0.0019-0.0014 0.0017

1 5 6 END -280. -313. -55. 1148. -2045, 6867. 0.090 0.012 0.042 0.0023-0.0017 0.0027

1 6 BEG -280. -313. -55. 1148. -2045. 6867. 0.090 0.012 0.042 0.0023-0.0017 0.0027

1 6 7 ENO -280. -313. -55. 1101. -2023. 6984. 0.088 0.042 0.065 0.0024-0.0022 0.0043

1 7 8EG -280. -313. -55. 1101. -2023. 6984. 0.088 0.042 0.065 0.0024-0.0022 0.0043
~ ~

1 7~ 8 E ND' -280. -313. " -55. -~ 4899. -2023. -12232. -0.222 0.304 0.288 0.0045-0.0040 0.0025

1 8- BEG -280. -313. -55. 4899. -2023. -12232. -0.222 0.304 0.288 0.0045-0.0040 0.0025

1 8 9 END -280. -313. -55. 3737. -759. -13496. -0.247 0.297 0.327 0.0055-0.7016 0.0005
' ' '

1 9' BEG ~ -200. -313. ~~~155.'- 3737. -759. -13496. -0.247 0.297 0.327 0.0055-0.0036 0.0005
~

1 9 10 END -280. -311. -55. -3715. 5909. -13496. -0.331 0.163 0.418 0.0055-0.0030-0.~0035,_,

l# % 1 10 8EG -280. -313. -55. -3715. 5909. -13496. -0.331 0.163 0.418 0.0055-0.0030-0.0035
-C) ^

"Z280.~~~ -313.~~ -55.- - ~ ~ ' -5128.-~~"6922. ~212004. -0.325 0.117 0.445 0.0053-0.0016-0.0054
'

' 1' t o 11 END

- 1 11 BEG -280. -313. -55. -5128. 6922. -12084. -0.325 10.117 0.441 0.0053-0.0016-0.0054
'.> .

'
1 11 12 END -280. -313. -55. -5128. 6229. ~8163. -0.278 0.041 0.460 0.0045-0.0007-0.0066

y
~~ ~ BEG ' -280. -313. -557 -5128. 6229. -8163. -0.278 0.041 0.460 0.0045-0.0007-0.00661 12

1 12 13 END -280. -313. -55. -5128.. 3869 $181. -0.115 -0.276 0.445 0.0016 0.0013-0.0073
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f>- 4 GIB85 E HILLS INC.
PIPE STRESS ANALYSIS PAGE 7

~'

OMAHA 5495 FEE 0 WATER IN CONTAINMENT RUN 8Y OZ 10-16-1971

SC ME SEO POS Fx FY FZ MX HY MZ OX OY OZ RX RY RZ

(LB) (L8) (L8) (IN-L8) (IN-LB) llN-L8) (IN) (IN) (1N) (R40) (RAD) (RAO)

- - . .-. - .

I 13 BEG -280. -313. -55. -5128. 3869. 51 1. -0.115 -0.276 0.445 0.0016 0.0013-0.0073

* 1 13 14 END -280. -313. -55. -5099. 3654. 6255. -0.096 -0.302 0.440 0.0014 0.7014-0.0070 e

>

~ ~ ~~

1 14 ~ DEG '' -280. -313. ~ -55.
~

-5099. 3654. 6255. -0.096 -0.302 0.440 0.0014 0.0014-0.0070

1 14 15 END -280. -313. -55. -4401. 1045. 17472. 0.141 -0.473 0.341-0.0014 0.0024-0.0013
"

1 15 BEG' -280. -313 -55. -4401. 1045. 17472. 0.141 -0.473 0.341-0.0014 0.0024-0.0013

1 15 16 END -280. -313. -55. -4159. 860. 17298. 0.151 -0.456 0.325-0.0020 0.0027 0.0019 .

I 16 8EG -280. -313. -55. -4159. 860. 17298. 0.151 -0.456 0.325-0.0020 0.0027 0.0019

1 16 IT END -280. -313. -55. 1437. 860. -11021. -0.445 -0.070 -0.001-0.0034 0.0038 0.0051

I 17 UEG -280. -313. -55. 1437. 860. -11021. -0.445 -0.070 -0 001-0.0034 0.0038 0.0051 _
.

,
,

1 17 18 END -280. -313. -55. 1687. 610. -10872. -0.446 -0.037 -0.034-0.0032 0.0039 0.0026 .

'

I 18 BEG -280. -313. -55. 1687. 610. -10872 -0.446 -0.037 -0.034-0.0032 0.0039 0.0026

I 18 19 END -280 -313. -55. 1687. -71T. -3363. -0.355 -0.000 -0.128-0 0027 0.0039 0.0009
- -.

2 1 19 BEG -280. -40. -55. 1687. -717. -3363. -0.355 0.000 -0.128-0 0027 0.0039 0.0009
-

2' 1 20 END -280. -40 -55. 1687. -5689. 255. -0.012 -0.005 -0.385-0.0007 0.0010-0.0004

2 2 BEG -280. -40. ' -55. 1687. -5689. 255. -0.012 -0 005 -0.385-0.0007 0.0010-0.0004
. _ . .

2 2 21 ENO -280. -40. -55. 1687. -5883. 396. 0.001 -0.007 -0.388-0.0006 0.0008-0.0004

2 3 BEG -280. -40. -55. 1687. -5683. 396. 0.001 -0.007 -0.388-0.0006 0.0008-0.0004
_ ..__. - . . .

__-280. ~ -'-40. '-~~255. 1505.' ~ -4869. 578'. 'O.018 -0.007 -0.373-0.0004-0.0003-0.0004 ~
~ ~

~

~ 2 4 BEG' -280. -40. -55. 1505. -4869. 578. 0.018 -0.007 -0.373-0.0004-0.0003-0.000'. .

+
~- ~

2 4 23 END -280.' -40. -55. 778. 535. 578. 0.005 -0.000 -0.299-0.0002-0.0007-0.0003
D

- 103 " - 2 '-' 5 -' 'B E G~ - - --280. -40. .-55, 7P8. 535. 578'. 0.005 -0.000 -0.299-0.0002-0.0007-0.0003 ,

!

2 5 24 END -280. -40. -55. 516. 1519. 578. 0.002 -0.000 -0.285-0.0001-0.0006-0.0002 .

e
.

) h- 2 6 8EG -280. -40. -55. 5 16. 1519. 578. 0.002 -0.000 -0.285-0.0001-0.0006-0.0002

'd - 2 6 25 END' -280.- -40. -55. 344. 3204. 578. -0.000 -0.000 -0.262-0.0000-0.0000-0.0000

!
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GIBBS C HILL, INC.

PIPE STRCss ANALYSIS PAGE 8
,

OMAHA 5495 FEE 0 WATER IN CONTAlt4 MENT RUN BY DZ 10-16-1971
) NETWORK POINT REACTIONS AND DEFLECT 10NS

^

NE T P T SEQ FX FY FZ MX MY ML DX OY DZ RX RY RZ

(LB) ILDI (LB) (IN-LB) ( I rd- L B ) (IN-LB) llN) llN) (IN) (RAD) IRAD) (RAD)

I

. _. 1. _ _ _ 1 .-__.280. _. 313.. 5 5. . _ -2847 2184. 936. 0.000 0.000 0.000 0.0000 0.0000 0.0000
|

2 19 e. -0.__ -273. -0. O. O. -0.-0.355 0.000 -0.128-0.0027 0.0039 0.0009

3 25 -280. _ -40. -55._.. 344. 3204. 578.-0.000 -0.000 -0.262-0.0000-0.0000-0.0000
i-

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

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

.

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

,

. _ . _ . _.- . . _ .. . . . * ..

m. m. 3 -e+ ee - .m*y .--m, e- m - -

- - - --n -.-m == - - m----. ~ . - - . - -. ee.
p

9

- .

.-. . e- . w+ <ee-a y e.i-- -..- - . e,,-e -- e-=-+eosea=*.e- ee -e-am-+ew- e--@--**=.pe= ** e.m - e p-e.+ . e -we- e e
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)
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O PIPE STRESS tNALYSIS PAGE 9

OMAHA 5495 FEEDWATER IN CONTAINHENT RUN BY DZ 10-16-1971
k

^

USAS B31.1 STRESS SUMMARY
O

~~

SCC NEM SiQ POS IfPE TORSION BENDING COMBINED PRESSURE ,

3

i -

O. .

0.0
~

1 1 1 8EG RU
~ 584.5 ~~~ 1188.2 1666.8

*

2 END RU 584.5 1010.0 1544.8 0.0
O

1 2 2 HEG RU 1779.6 3075.1 4703.7 0.0
3 END RE 1777.6 3052.1 4685.6 0.0

0
1 3 3 BEG RU 1777.6 3052.1 4685.6 0.0 _

4 END RU 1782.0 4210.4 5516.4 0.0

0
1 4 * BEG RU 1001.6 2366.6 3100.7 0.0

5 END RU 999.7 4420.5 4851.7 0.0

0
._ _

1 5, 5 BCG RU
,

1778.6 ,,_ 7864.4 8631.6 0.0 ,, ,_

6 E ND RU 1757.5 9286.6 9929.6 0.0

0 -

1 6 6 BEG EL 577.2 4205.5 4361.1 0.00 7 END EL -454.6 4381.3 4474.6 0.0

0
1 7 7 BEG 90 -454.6 3177.5 3305.0 0.0 ,_ _ . _ , , _ . . .

8 END RU -454.6 5921.6 5991.0 0.0

0
1 8 8 BEG EL -454.6 8164.9 8215.4 0.0

9 END EL -3032.4 2362.9 6509.0 0.0

0
1 9 9 8EG RU -3032.4 1713.7 6302.4 0.0

10 END RU -3032.4 3136.7 6828.0 0.0

0 -

1 10 10 BEG EL -3032.4 4325.0 7449.1 0.0
11 E r40 EL -1152.1 8629.2 8931.6 0.0

0
_, __ _

,1 11 11 MEG RU -1152.1 _,.,6258.3 6669.1 _ 0.0 ,

12 ENO RU -1152.1 4614.6 5158.0 0.0

0 *
1 12 12 BEG RU -1152.1 4614.6 5158.0 0.0

0
_ _

13 END RU -1152.1 2905.8 3708.6 C.0

1 13 13 BEG EL -1152.1 2903.8 3708.6 0.0'

0 T'
'-894.4 3!56.6 3981.1 0.014 E t40 EL

i

1 14 14 BEG RU -894.4 35t6.6 3981.1 0.0
15 END RU . -894.4 7910 7 8110.4 0.0

<73

~ ~ ~ 1 ' 15 15 BEG EL - -894.4 10907.6 11053.3 0.0
16 END EL 193.2 11024.0 11030.7 0.0

C t_.

1 16 16 BEG RU 193.2 7995.1 6004.4 0.0' ,

si) 17 END RU 193.2 4994.6 5000.5 0.0



.

t'.
5. Pc 2 JI e

..

1 17 17 hEG EL 193.2 6886.8 6847.6 0.0
l a Et40 EL 379.1 6747.4 6789.9 0. 0 '

) 1 18 18 DEG RU 379.1 4H93.6 4952.0 0.0
'

19 END HU 379.1 6545.4 1721.4 0.0

3 2 1 19 H L' G RU 379.1 1545.4 1771.4 0.0
/0 t t<0 HU 379.1 2559.3 2669.2 0.0

2 2 20 BEG RU 379.1 2559.3 2669.2 0.0
21 END RU 379.1 2649.8 2756.1 0.0

i
2 3 21 BEG El 379.1 3653.7 3731.5 0.0,

'
. . 22 END..EL _ 129.8.. _ 3158.1 3168.8 O.0

,

2 4 22 BEG RU 129.8 2290.4 2305.1 0.0
23 END RU 129.8 406.1 482.1 0.0

2 5 23 BEG RU 395.4 1236.6 1467.9 0.0
- 24 ENO RE 395.4 2228.5 2364.7 0.0

.

2 6 24 HEG RU 395.4 2228.5 2364.7 0.0
25 EleD RU 395.4 4409.4 4479.8 0.0

~~ ~ '

PIPE ERROR HESSAGE NUMBER 1 ~ '
~

AT END OF THIS ROUTINE WILL RETURN FOR NEXT SET OF DATA. .

:) -

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

i

__ _ -. ._ __ _ _ _ . . _ . _ . . . . - .

) .

)

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

h
* ,

h

_ , ._ __. , . . . _ . . _ . . __._ . . . - . _ ~ _ . . - . _ . . . . _ _ _ . _ _ . . . . .
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GIB05 C HILL. INC.
O PIPE STRESS ANALYSIS PAGE 2

~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ' ~ ~

549 J-0M AH A-F EED W AT ER IN CONT. BLOG.-DECK 1 JL 9-3-71 .

CRUN 714 701 0.0000E 00 0.0000E 00 -0.2875E 01 0.0000E 00 0.0000E 00 0.0000E 00

() SECil0N 2 11 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

' " ~ ~ ~

~ ~ ~ ' ~ ~ PIPE 701 996 0.1600E 02 0.8430E 00 0.2677E 02 0.6896E 01 0.3679E 03 0.0000E 00

O. _.

CRUN 701 10 0.0000E 00 0.0000E 00 -0.5554E 01 0.0000E 00 0.0000E 00 0.0000E 00
1

() EL80W 10 555 0.0000E 00 0.0000E 00 ; 0.0000E 00 0.8000E 02 3.0000E 00 0.0000E 00

CONSTANT 10 555 0.0000E 00 0.OO00E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00
0

CRUN 555 1555 -0.5351E 01 -0.1300E-01 -0.1300E 01 0.0000E 00 0.0000E 00 0.0000E 00

()
'~~ ~ - ELBOW 1555 12 'O.0000E 00 0.0000E 00 0.0000E 00 0.8000E 02 0.0000E 00 0.0000E 00

RUN 12 13 -0.6982E 01 -0.1700E-01 0.00GOE 00 0.0000E 00 0.0000E 00 0.0000E 00
0 -

VALVE 13 14 -0.4755E 01 -0.1200E-01 0.0000E 00 0.1600E 02 0.3000E 01 0.0000E 00

0
~~ ~

ELBod 14 15 0.0000E 00 0.0000E 00 0.00006 00 0.2400E 02 0.0000E 00 0.0000E 00

CRUN 15 718 0.0000E 00 0.7000E-02 -0.2521E 01 0.0000E 00 0.0000E 00 0.0000E 00
-

C) _

CRUN 718 556 0.0000E 00 0.3000E-02 -0.1146E 01 0.0000E 00 0.0000E 00 0.0000E 00
p

() CONSTANT 718 555 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E 00

RUN 556 17 0.0000E 00 0.3700E-01 -0.1303E 02- 0.0000E 00 0.0000E 00 0.0000E 00

0
CRUN 17 996 0.0000E 00 0.0000E 00 -0.1229E 01 0.0000E 00 0.0000E 00 0.0000E 00

() ENO JOB 0 0 0.0000F 00 0.0000E 00 0.0000E 00 0.0000E 00 0.0000E C0 0.0000E 00

. . . _ _ .__. . _ - .

O

()
~

_ __ . _ _ . _ . . _ _ _. .

() _

.

. . _ . ._

._ _ _ . _ - ____ _ - . _ _ _. _ . . ._ ___
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Clans C HILL. I t4C .
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. ___ . . . _ _ _ _ _ __. . _ .
,

, , ,

PIPE SYSTEM GECHETRY
NUMBER OF NETWORK P0lNTS = 3 t4 UMBER OF MEMRERS = 2?

6O F4UMdE R OF SLC T IOT45, = 2 ORDER OF STIFFNESS NATRI) =

_ . _ _ . _ .

O . __ _ __ _ _ _ _ _ _. _ ___ _.
NETWORK POlt4T RE S TR Alt 4 TS

I
.O

~~ ~

TRAf4SLATION ROTAThott

_ _ . . _ _ _ _ _ _ ,

O tRTWORK PT. SEO X Y Z X Y Z

1 0 REST REST REST REST REST REST

C) 2 701 FREE FREE FREc FREE FREE FREE

3 996 REST REST REST REST REST REST
.

O
NETWORK P0 l ti T HOVEMEt4TS !!NCHES)

O
'

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

O TRANSLATION ROTAT!Utd .

O
O F4LTWORK PT. SEQ X Y Z X Y Z

1 0 2.000 1.313 0.000 0.000 0.000 0.000

@ __ _ _ 3 496 -0.143 -0.375 0.479 0.000 0.000 0.000

0
_ _ _ _ _ _ . . _ _. _ . _ _ -

O _

__ __

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

O _ _
, ,

. _ . _ -. .

__ . _ . _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ . . _ _ _ . _ . __

-,,

Ae .

O
_

O c,
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GIB05 C HILL, INC.
O PIPE STRESS ANALYSIS PAGE 4

549J-OMAHA-FEED WAicR IN CONT. BLOG.-DECK 1 JL 9-3-71

* . tli * .
^

tan t i .

O
r. onan r e *. , our,T I f Ir s t I".rto HwCR r04 r. inn 5 ANo H!tL, Co-unis ninto f ra. In rCEI
Italil AL CU-U405 AHE CO-0405 UF Akt CENTER ALL UIHLR 00ANTlitt$. HADIUS. THICKNtSS. STRL55.

O THc BRACKETED NUMBeas WHICH FOLLOW ARE THE MGMENTS. ETC. ARE OlMENSIONED IN INCHES.
ARC RA01US !!NI. INCLUDED ANGLE IDEGl.

PIPE SYSTEM GEOMETRJ
.0

.4
- -

.

o StCTIUN 1 CONNEC TS SEQUENCE POINTS 0 AND 701 AND HAS 10 MEMBERS.

OUTER WALL u!.IAL CO-ORDS FINAL CO-ORDS TEMP THERMAL WEIGHT
Q HEt TYPE RAD. THK. IFT.) IFT.) MODULUS CHANGE EXPANSION PER UNIT

llN) IIN) X Y Z X Y Z LB./50.!N DEG. F IN./IN. LENGIH

O
1 du 8.00 0.843 0.00 0.00 0.00 2.37 0.00 -8.87 0.900E 12 443. 0.704L-05 0.00

0
-

2 EL 8.00 0.843 2.37 -1.99 -8.87 1 24.000 45.022 1 0.267E 00 367. 0.689E-05 0.00

3 ku 8.00 0.843 2.74 -0.58 -10.23 2.94 -1.36 -10.99 0.267E 08 367. 0.689E-05 0.00

3 -

4 EL 8.00 0.843 3.31 0.04 -12.35 ( 24.000 45.022 ) 0.267E 08 3 67. 0.689E-05 0.00{)
0, 5 CR 8.00 0.843 .31 -1.95 -12.35 3.57 -1.95 -13.33 0.267E 08 367. 0.689E-05 0.00

6 EL 6.00 0.843 -2.86 -1.95 -15.05 I 80.000 14.992 1 0.267E 08 367. 0.689E-05 0.00

0 - -
7 CR 8.00 0.843 3.80 -1.95 -15.05 3.80 -1.95 -15.50 0.267E 08 367. 0.689E-05 3.00

() 8 RU 8.00 0.843 3.80 -1.95 -15.50 3.80 -1.95 -22.03 0.2fTE 08 367. 0.689E-05 0.00

9 CR 8.00 ~ 0.843 ~ 3.80 -1.95 -22.03 3.80 -1.95 -22.97 0.267E 08 367. 0.689E-05 0.00

G
" 10 CR 8.00 0.843 3.80 -1.95 -22.97 3.80 -1.95 -25.85 0.267E 08 367. 0.689E-05 0.00

. . .

____ SECTION 2 CCNNECTS SEQUENCE POINTS 701 ANO. 99. AND HAS 11 NEMBERS. ,

OUTER WALL .!NITIAL CO-ORA FINAL CO-OROS -TEMP THERMAL W[lGHT
O _ _. MtM TYPE RAD. THK. IFT.) (FT.) MODULUS CHANGE EXPAt610N PER UNIT

C"N - ( I re l (IN) X Y Z X Y Z LB./50.IN DEG. F IH./IN. LENGTH
_.

T$f - - - - g -- CR"~ ~~~ 8.00
'

.843 _3. 8 0 " -1.95 -25.85 3.80 -1.95 -26.16 0.267C 08 367. 0.689E-05 0.00

0 _

__ 2 EL 8.00 0 . 0 '. 3 -2.86 -1.96 -26.16 I 80.000 76.344 ) 0.267E 08 367. 0.689E-05 0.00
_. .

} {[{) 3 CR 8.00 0.8si -1.29 -1.96 -32.64 -0.77 -1.96 -32.51 0.267E 08 367. 0.689L-05 0.00

_ ~

O
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'

549J-UMAHA-FEE 0 WATER If4 C0f4T. BLOG.-0ECK 1 JL 9-3-71
4 EL 8.00 0.843 -2.34 -1.96 -26.03 1 80.000 13.655 1 0.2670 08 367. 0.689E-C5 0.00

'

h
5 RU 8.00 0.843 -2.34 -1.96 -32.70 -0.53 -1.98 -32.70 0.267E 08 367. 0.689E-05 0.00

0
_____.6 RU 0.00 3.000 -8,53 -1.98 -32.70 -11.28 -1.98 -32.70 0.267E 08 367. 0.689E-05 0.00

Q
_ _

EL 8.00 0.843 -il.28 -1.98 -34.70 1 24.000 90.000 1 0.267E 08 367. 0.689E-05 0.007

8 CR 8.00 0.843 -13.28 -1.98 -34.70 -13.28 I-1.98 -35.22 0.267E Ob 367. 0.689E-05 0.00

9 CR 8.00 0.843 -13.28 -1.98 -35.22 -13.28 -1.98 -36.37 0.267E 08 367. 0.689E-05 0.00

0 10 RU 8.00 0.843 -13.28 -1.98 -36.37 -13.28 -1.94 -49.40 0.267E 08 367. 0.689E-05- 0.00

11 _C R _ 8.00 0.843 -13.28 -1.94 -49.40 -13.28 -1.94 -50.62 0.267E 08 367. 0.689E-05 0.00

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

3

O
_ ... .. . - - -

O .
-

*

O
O

- --- -- - - - - - - - - -

.

O .

O
~

-.- . - - . - -. , - -

O .-
-

O
,

O
Ox

. _ . -
-

-

. .

_O
'~-

.

(~ .3
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G18h5 L HILL, INC.

CD PIPE SIRESS ANALYSIS PACE 6

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

((hI
'

LOA 05
T HE,R it A L

O
MX MY MZ OX OY OZ RK RY Rl

_ SC _ME SEO POS FX FY FZ _
(IN-LBI l!N-L8) (IN-L8) !!N) (IN) (INI (RAD) (RAO) (MA03(L81 (LBI (LB)

OI _ _ __

1-
' (D 1 ~ 1 ~~ 0 BEG 4970. -1942. 19231. -1059032.-1061086. 2057,18. 2.000 1.313 0.000 0.0000 0.0000 0.0000

5
1 1 1 END 4970. -1942. 19231. -052286. 17164. 261166. 2.089 1.312 -0.332-0.0000 0.0000 0.0000

O
1 2 BEG 4970. -1942. 19231. -852226. 17164. 261166. 2.089 1.312 -0.332-0.0000-0.0000 0.0000

i
#

~ ~~

1 2 ~ 2 END 4970.' -1942. 19231. -685125. 183216. 234730. 2.100 1.277 -0.364-0.0020-0.0000-0.0000I (D
|

1 3 BEG 4970. -1942. 19231. -685125. 183216. 234730. 2.100 1.277 -0.364-0.0020-0.0000-0.0000 .

() _
1 3 3 END 4970. -1942. 19231. -487492. 274705. 192887. 2.106 1.234 -0.365-0.0022 0.0000 0.0000

0 - ~ ~ 1 - 4" BEG 4970. -1942. 19231. -487492. 274705. 192887. 2.106 1.234 -0.365-0.0022 0.0000 0.0000

1 4 4 END 4970. -1942. 19231. -320329. 440694. 166443, 2.112 1.169 -0.389-0.0032 0.0006-0.0001
C)

_ 5 DEG 4970. -1942. 19231. -320329. 440694. 166443. 2.112 1.169 -0.389-0.0032 0.0008-0.0001
-

1{)
()

-

1 5 5 END 4970. -1942. 19231. -297561. 5593'7. 172541. 2.110 1.130 -0.421-C.0033 0.0009-0.0000

1 6 BEG 4970. -1942. 19231. -297561. 559347. 172541. 2.110 1.130 -0.421-0.0033 0.0009-0.0000
-

() ~ -

1 6 ~ 6 ENO 4970. -1942. 19231. -257369 714590. 177830. 2.091 1.058 -0.477-0.0036 0.0016 0.9001

0 ~ 1 7 BEG 4970. -1942. 19231. -257369. 714590. 177830. 2.091 1.058 -0.477-0.0036 0.c016 0.0001

1 7 554 END 4970. -1942. 19231. -247098. 740880. 177830. 2.082 1.039 -0.490-0.0036 0.0017 0.0001
0. _-

t 8 BEG 4970. -1942. 19231. -247098. 740980. 177830. 2.082 1.039 -0.490-0.0036 0.0017 0.0001

(3
-~

1 '8 8 END 4970. -1942. 19231. -94778. 1130741. 177830. 1.e61 0.732 -0.688-0.0040 0.0041 0.0007

1 9 BEG - 4979.~ -1942. 19231. -94778. 1130741. 177830. 1.861 0.732 -0.688-0.0040 0.0041 0.0007
() -

1 9 714 END 4970. -1942. 19231. -72801. 1186990. 177830. 1.813 0.686 -0.716-0.0041 0.0045 0.0008--
-"'

@
CCD ()

-

1 10 BEG 4970. -1942. 1.9231. -72801. 1186990. 177830. 1.813 0.686 -0.716-0.0041 0.0045 0.0008

- ~ ~ ~ ~ ' 1 10 -701 END 4970.' -1942.~ L9231. - -5800. 1358478. 177830. 1.634 0.542 -0.803-0.0041 0.0059 0.0011~

O-.

L J:
-~

2 1 701 BEG 4970. -1942. 19231. -5800. 1358478. 177830. 1.634 0.542 -0.803-0.0041 0.0059 0.0011TT

2 1 to END 4970. -1942. 19231. 1494, 1377151. 177830. 1.611 0.527 -0.812-0.0041 0.0061 0.0011C7' , (())
2 2 BEG 4970. -1942. 19231. 1494 13771S1. 177830. 1.611 0.527 -0.812-0.0041 0.0061 0.0011

i C)
2 2 555 END 4970. -1942. 19231. 155323. 568257. 58405. 0.772 0.114 -0.382-0.0037 0.0118 0.0017'

!
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549J-0MAHA-FEtD WAltR IN CONT. 8tDG.-DECK 1 JL 9-3-71 .

SC ME SEO 905 FX FY FZ MX MY MZ OX DY Of RX RY Rl
O sta it8: it8) <!N-t8: (In-tni cin-tai sins tin sini anAni taA01 taAO:

._ _. ._ .

O_..__
2 3 8EG 4970. -1942. 19231. 155323. 588257. 58405. 0.772 0.114 -0.381-0.0037 0.0118 0.0017

't

. C) - ~~ 2 31555 END 4970.~ -1942. 19231. '152104. 700173. 70539. 0.805 0 131 -0.451-0.0037 0.0119 0.0017

- -~ 2 4 ~ BEG 4970. -1942. 19231. 152104. 700173. 70539. 0.805 0.131 -0.451-0.0037 0.0119 0.0017
0

2 4 12 END 4970. -1942. 19231. 138346. '009765. 105358. 0.839 0.186 -0.676-0.0035 0.0127 0.0018

() 2 5 BEG .4970. -1942. 19231. 138346. 1009765. 105350. 0.839 0.186 -0.676-0.0035 0.0127 0.0018

-~ -- 2 5 ~13 END "" 4970." -1942. 19231.' 141821. -417320. -39651. 0.652 0.044 0.324-0.0031 0.0134 0.0019
G

2 6 8EG 4970. -1942. 19231. 141821. -417320. -39651. 0.652 0.044 0.324-0.0031 0.0134 0.0019

() ~ 2 6 14 END 4970. -1942. 19231. 143425.-1053113. -104270. 0.568 -0.018 0.765-0.0030 0.0131 0.0018,

1
'~ ~--

l' 7 - ~ BEG ~ 4970. -1942. 19231. 143425,-1053113. -104270. 0.568 -0.016 0.765-0.0030 0.0131 0.0018
'

O
2 7 15 END 4970. -1942. 19231, 189918.-1395375. -150849. 0.302 -0.120 0,961-0.0022 0.0056 0.0011

{])
| () 2 8 8EG 4970. -1942. I'231. 199918.-1395375. -150849. O.302 -0.120 0.961-0.0022 0.0056 0.0011
l

|
~~"''

2'8 ~718 END 4970. -1942. 19231. 201726.-1364299. -150763. 0.267 -0 134 0.945-0.0022 0.0054 0.0011

'O
-

2 9 BEG 4970. -1942. 19231. 201726.-1364299. -150763. 0.267 -0 134 0.945-0.0022 0.0054 0.0011

0 2 9 556 END 4970. -1942. 19231. 227741.-1295942. -150584. 0.197 -0.164 0.919-0.0021 0.0048 0.0010

t
-'- 2-10 '- BEG ~ 4970. -1942. 19231. 227741.-1295942. -150584. 0.197 -0.164 0.910-0.0021 0.0048 0.0010

C)
2 10 17 END 4970. -1942. 19231. 522063. -518723. -148377. -0.141 -0.372 0.516-0.0002 0.0002 0.0000

() - - 2 11 8EG - 4970. -1942. 19231. 522863. -518725. -148377. -0.141 -0.372 0.516-0.0002 0.0002 0.0C00

CT'- 2 11 ~990 END~ "'4970. -1942. 19231.- 551505. -445418. -148377. -0.143 -0.374 0.479 0.0000 0.0000-0.0000
- - - ~ ~ - ~

(TN O
c

. ..
.

_ _ _ .-

r
C Ji o
'wd

,

O
_ ._ _ _ _ .

O
,
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$49J-0MAHA-FEED WATER IN CONT. BLOG.-DECK 1 JL 9-3-71 '

h F4ElwORK POINI REACTIONS At40 DEFLECIXONS
NET PT SLQ FX FY Fl Mt My Ml OX OY DZ RX RY RZ

ILB) (LB) (LBI I l fd-L B ) !!N-LB) ! ! N-L fs ) l i f]] llN) l lidl IR2D) INAD) ( M A'll

O
1 0 -4970. ._ 1942. -19231. _1059032. 1061086. -205718. 2.000 1.?t3 0.000 0.0000 0.0000 0.0000

0 _
2 __701 -0.

._
0. O. O. -0. O. 1.634 0.542 -0.803-0.0041 0.0059 0.0011

| 3 996 4970. -1942. 19231. 551505. -445418. -148377.-0.143 -0.374 0.479 0.0000 0.0000-0.0000
|- O ;
.

I _ _ . _ _ __. . ._ _ . .

O
'

.
._ _. . .

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

,

.O_
I

__ _ .

|
___ . .. . _

,

O -

0
-

9
_ .

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

O -

O
~

___ _ . . . _ _ . . . _ . . . _. _. . .

O ._ __. _ .

._ .

'
_ _ _ . _ _ . _ _ . . _ . . . . _ _ . _ . . _ . _ . .

' O .__ _
.
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549J-0MAttA-FEED WATER IN CONT. 8 LOG.-DECK 1 JL 9-3-71

Q '

rs: e v s t '( Pws Prk. !Tvts s

USAS B31.7 STRESS SUMMARY to : OrlI>r s 's- s t# Trris e T Y

O s1 CCh v4TirlisTY idrif ~

5:M6 L
~ '

t40TEe e

O
_ _ _

14'_ G A T I V E S T R E S S INDICATES ALLOWABLE EG.Do) 4 75= EG.(ro)
STRESS tiAS BEEN EXCEEDEO g 5 g 7g FM s= = a r.se97

) ys, THC A u o wa r.L C
na,ere er.e .

^ 5t:C NEM SLQ POS TYPE EO. ' PPE55URE NOMENT Tite RM AL WALL GRAD COMBINED cyrers as
'

015. y s to"

O

O
1 1 0 BEG RU 10 9544.2 10469.3 0.0 0.0 20013.6 + 41 f f f 24,972

11 11453.1 18844.8 0.0 0.0 302 98.0 + g 9 2 6.o 39,234
0

.. _

12 10469.3
13 0.0

9544.2 6168.5 0.0 0.0 15 712. 7 + 12 2 2. P

Q - ~
~

1 END RU 10
~

11453.1 11103.3 0.0 0.0 22 5 56. 4 + 230s.2.11
12 6168.5
13 0.0

O '

1 2 1 BEG EL 10 10678.7 24124.0 0.0 0.0 34802.8 + 4 i f 2. 6 3 9.1-T P
O 11 10678.7 24124.0 0.0 0.0 34802.8 + + ;G 2.6 3 9. f I f
O ~ ~

~

12 24124.0
13 0.0

2 END EL 10 10678.7 20213.3 0.0 0 .- 0 30892.0+ 0103.2 12 . 't 9 9
O ,

_ ,_

11 10678.7 20213.3 0.0 0.0 3 0 8 9 2. 0 + 2.10 1.1 ' 3 2.4 9 C
12 20213.3
13 0.0

._ _

9544.2 5168.5 0.0 0.0 14 712. 8 + 6 4 7. P1 3 2 8EG RU 10
'

11453.1 9303.3 0.0 0.0 20756.41 16 E. 0
-

11'
5168.5o__ _ _ _

12
.

0.013

O - -
~

3 END RU 10 9544.2 4095.0 0.0 0.0 13 6 3 9. 3 + 192.6
~

11 11453.1 7371.0 0.0 0.0 18 8 2 4.1 + 346. 6
4095.0_____.__.._.____..._._12

O
l' 4 3 BEG EL 10 10678.7 16014.9 0.0 0.0 2669 3.7 + ~7 5 3. 4 "2 */ . 4 4 7

11 10678.7 16014.9 0.0 0.0 2 669 3. 7 + 753 4 2 7, u u 7

O
-

12 16014.9
13 0.03

~ - ' -

4 END 'E L' 10 .10678.7 15414.1 0.0 0.0 2609 2.9 + 2 5 61. 2 2 G.L r 6%
o O tt 10678.7 15414.1 0.0 0.0 26092.9 t 2 5 6 3 2. 29.6 6

12 15414.1 .

'

13' O.0

0 s

-J
'' ~~' ~ 1 ~ 5 ~~4 8EG CR 10 8676.6 3v91.3 0.0 0.0 12618. 0 + (55.3'

-
'

11 8676.6 3941.3 0.0 0.0 12618.0 t 655.4 !
,

Q 12 3941.3
s,

13 0.0

5 ENO CR 10 8676.6 4543.1 0.0 0.0 13219.Ft E o 7 2.



O. p,M V to
,

t u ? :- 11 8676.6 4543.1 0.0 0.0 13219.7 t 907 1
0 12 4541.1

._ _. _ 13 0.0
t

h 1 6 5 BEG EL 10 9130.6 7959.1 0.0 0.0 17039. 7 + 1414.1
11 9130.6 7959.1 0.0 0.0 170119. 7 + 1414.4 !12 7959.1

'

O 13 0.0

_ _ _
6 E r.0 EL 10 9130.6 9455.1 0.0 0.0 1858 5. T + | 6 6 T. 6

11 9130.6 9455.1 0.0 0.0 18585. 7 t 6 6 T. 6
0 12 9455.1

13 0.0

'O'~ ~ 1 7 6 BEG CR 10 8676.6 5397.0 0i0 0.0 14 07 3. 6 + -150.6
__ _ _ _

11 8676.6 5397.0 0.0 0.0 14073.6 + 950.6
12 5397.0

0 13 0.0
554 E t.0 CR 10 8676.6 5541.8 0.0 0.0 14 218. 4 + 44 ti.4

()
__ _. , _

11 8676.6 5541.8 0.0 0.0 14218. 4 + q45 4
12 5541.8
13 0.0

() 1 8 554 BEG CR 10 8676.6 5541.8 0.0 0.0 14 218. 4 J- 945 4
11 6676.6 5541.8 0.0 0.0 14218.d t 947 4

0
~ ~

12 5541.8
13 0.0

__ ___ - . _ _ _ . _8 END HU- 10
_

9544.2 7946.5 0.0 0.0 17490. 8 + 401.7

'

() 12 7946.5
13 0.0

1

0 1 9 8 BEG nu 10 9544.2 7946.5 0.0 0.0 17490. 8 + S o I . 7.
11 11453.1 14303.7 0.0 0.0 2 5 7 5 6.9 + 722.2.
12 7946.5
13 0.0

~

0 ._

714 E rd0 CR 10 8676.6 8319.3 0.0 0.0 1699 5. 9 + 426.3.
11 8676.6 8319.3 0.0 0.0 16995.9 t p 6.2.

() 12 8319.3 :

13 0.0 '
.

O 1 10 714 DEG CR 10 8676.6 8319.3 0.0 0.0 169 9 5. 9 + 426.2. f
11 8676.6 8319.3 0.0 0.0 169 9 5. 9 t 4 2 6 . t. .
12 8319.3 8

O
~'

13 00
8676.6 9479.1 0.0 0.0 1815 5. 8 + | 0 0 E . 2. ! -701 E t40 CR- 10

- 8676.6 9479.1 0.0 0.0 1 H 15 5. 8 + g o o g. 2, | '
,

'
11

m _ _

12 9479.1O ,

- 13 0.0

D ~ ~ 2' 1 701 BEG CR' 10 -8676.6 9479.1 0.0 0.0 18155.8+ | 0 0 0. 2.C* 'O
_ _ . _ _ _ _ _ _ . _ . . _ _ . ._. _. 11 8676.6 9479.1 0.0 0.0 15155.81 .goOR,1

,

13 0.0
',O. - .

10 END CR 10 , 8676.6 9607.2 0.0 0.0 18 2 8 3. 8 + 914.0 ,

11 8676.6 9607.2 0.0 0.0 1 R 2 8 3. 8 + (1 14. 0. *'
''

'C 12 9607.2

_, _ ._ _.
13 0.0

.

O 2 2 to BEG EL 10 9130.6 16830.9 0.0 0.0 25961.5+ (601.2. 2 7, 3-f g
11 9110.6 16830.9 0.0 0.0 2 5 9 61. 5 + e 6 01 2 2 7. r 61
12 16sio.9 : :



[A64 11
'

t il - 7 e
.

11 0.0

0 SS$ END LL 10 9130.6 7408.4 0.0 0.0 16';s9.0 4 4 'l0.0
-~

11 9130.6 7408.4 0.0 0.0 16539.0 + 496.0 ,

12 7403.4 3

13 0.0 *

2 3 555 SEG CR 10 8676.6 4228.0 0.0 0.0 1290). 4 + 191.0
0 11 8676.6 422a.n 0.0 0.0 12905. 5 + s i. 3

_ . _ _ _ _

12 422H.H

*** ENO CR 10 8676.6 4981.2 0.0 0.0 1365 7. 8 t 19 't.8AO
_

.

11 8676.6 4901.2 q.0 0.0 1365 7. 8 + s 9 4.V

,
. _ _ . _ - _ . . _

12 1 4981.2

"

- -

2" 4 *** BEG EL 10 9130.6 8726.6 0.0 0.0 178 5 7. 2 + $16.0|
!G 11 9130.6 8726.6 0.0 0.0 17 8 5 7. 2 + 5 i (,, O ,

12 8726.6 '

13 0.0

0 12 END EL 10 9130.6 12419.4 0.0 0.0 21550.0+ q of. F % 2. Vri
. _ , , _ _ , , ,

11 9130.6 12419.4 0.0 0.0 215 5 0. 0 + q o E. g* 1t 2, v t j
12 12419.4 i

O 13 0.0
.

2 5 12 BEG ku 10 9544.2 7089.1 0.0 0.0 16 6 3 3. 4 + 5|G.?
O 11 11453.1 12760.4 0.0 0.0 24 213. 5 + q33 2

-- . - - - .
12 70C9.1

O 13 END RU 10 9544.2 3061.8 0.0 0.0 12606. l t 2 4 r. 6
11 11453.i 5511.2 0.0 0.0 16964.4t 442.o

O 12 3061.8

0 13 0.0 |
:

~'6 13 BEG RU 10 2681.9 1298.6 0.0 0.0 3980.6 4- 10 V. L !
-~

2

G 11 3218.3 2337.6 0.0 0.0 5555.9 t IS7 4 !

12 1298.6 .

11 0.0

Q 14 END RU 10 2661.9 3133.9 0.0 0.0 5815.94- 44.9
-- - -^ -

11 3218.3 5641.1 0.0 0.0 88 59.4 + 370.6 ,

12 3133.9

|0 13 0.0

2 7 14 SEG LL 10 10678.7 28896.2 0.0 0.0 39575.04- E 7 't. y- 40, 4 4 cf
Q 11 10678.7 28896.2 0.0 0.0 39575.0 + [ f y, y 40,45/8f

_. _ _
12 28896.2 ;

8

13 0.0

0 15 END EL 10 10678.7 38322.1 0.0 0.0 49000.9L- 1993.7- f a,"9 9 4 , |
F8.99Y "11 10678.7 38322.1 0.0 0.0 49000.9t 3993 2. ;m

12 38322.1
13 0.0

c.
2 8 15 BEG CR 10 8676.6 9798.9 0.0 0.0 18475.5 a 509.6

Q 11 8676.6 9798.9 0.0 0.0 18475.5d- 509 6
- 12 9798.9 '
7 13' O.O

718 END CR 10 8676.6 9598.6 0.0 0.0 182 7 5. 2 + 9 9 f. 6 !' "

_ ,

11 B676.6 9598.6 0.0 0.0 182 7 5. 2 + 345 6"

12 9598.6

0 13 0.0

2 9 718 s e r. CR to 8676.6 9598.6 0.0 0.0 1n275.2 + q is r. & ,


