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FACILITY: Midland Plant, Units 1 and 2

SUBJECT: SUMMARY OF OCTOBER 6-7,1981 MEETING ON UNDERGROUND PIPING

On October 6 and 7, 1981, the NRC staff met in Bethesda, Maryland with Consumers
Power Company, Bechtel, and consultants to discuss underground piping in inade-
quately compacted plant fill at the Midland site.

A summary of this meeting is provided by Enclosure 1.
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As stated

cc: See next page
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WGEET
I. Iatroduction - G § Keel CP Co

II.

The meeting is intended to provide an update for the NRC Staff regarding
activities related to underground piping at Midland. A previous meeting
on this subject was held May 5, 1981. This meeting addressed actions
taken since the earlier discussion in January 1981 when results of
profiles taken in 1979 were discussed as well as stress calculations
resulting from these profiles.

It is Consumers Power Company's belief, based on the work done to date,
that the piping in its present configuration does not preseat a safety
problem. CP Co's approach includes proposed acceptance criteria in-
tended to show that the piping is capable of performing its irtended
fLaction over the plant's design life. This performance-based accep-

tance criteria is similar to that recently accepted in a board decision
on North Anna.

The specific discussions principally concern the Service Water Piping.
Previous activities included a profile of one line in each trench
(1979). A reprofiling and ovality check of the B Train Service Water
Supply and return lines was completed on September 23, 1981. The
techniques used for this reprofiling allowed for a more accurate
measurement (£ 1/16 inch). Reprofiling and ovality measurements on the
A Train are scheduled to start the week of October 12 and should be
completed by November 15 for turnover to Consumers Testing.

We will also discuss the problem of modeling since we have difficulty

interpreting profile readings as being due to 100% settlement that has
occurred since installatioan.

W J Cloutier (CP Co) indicated that telephone conferences were held
between CP Co, ETEC and NRC on August 10 and 25, 1981. In the first of
these conferences, it was noted that CP Co's intent was to show the

piping is not in distress and adequate for use as a Class 2 safety grade
system.

[otent of Current Efforts W J Cloutier (CP Co)

It was noted that Standard Review Plan Section 3.9.3 allows alternatives
to an acceptance based on evaluation of stress calculations provided
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dimensional stability and fuactiomal capability can be maintained. Upon
review of this position, NRC MEB personnel responded in the second tele-
phone conference that the principal concern is assuring system functiou=-
ality. Discussed during the telecon was using a hydro, sizing pig and
performance (functicnal) tests to determine functiomality. It was re-
ported that the current availability of the piping (system being open)
had prompted efforts to obtain ovality measurements as a more accurate
indication of the curreat condition of the piping, rather than passing a
sizing pig through the piping. The acceptance criteria to be used to
assure functionality throughout life was addressed in this meeting.

Soil Settlement is a long term, noacyclic process. The concern,
therefore, is to demonstrate that settlement loading will not cause pipe
collapse reducing the flow area to below that required for functiom-
ality. The effect of settlement loading on pipe is principally a
bending action and thus measurement of out-of-roundness (ovality) was
chosen as an appropriate indicator of pipe distress. A criteria of 8%

" is being used for acceptance; this value is based on ASME codes for

installation and fabricatiom (NC3642 and NC4223.2) and is widely used
throughout industry (ASME B31.1, B31.2 and B31.3).

Proposed Continuing Testing Program - D F Lewis (Bechtel)
There was a discussion on the construction hydro test.

Flow verification test - A full flow verificatiocn test will be conducted
annually. A requirement to perform this test will be proposed for in-
clusion in the Technical Specifications (Assuming NRC acceptance of this
approach). The continuing monitoring prcgram will include a trending
evaluation of this test data to detect any decreases in flow even though
acceptance criteria are met. The proposed testing is expected to be
performed during plant operations.

This type of testing will not explicitly show that no pipe deformation
is occurring; rather, it demonstrates that deformation sufficient to
creduce the flow below that necessary is not occurring. It was noted
that deformation considerably greater than the 8% ovality acceptance
criteria being used would be required to cause any appreciable decrease
in flow. Slides were presented (see attached) on location of flow
measurement devices.

D Gupta and A Cappucci (NRC) questioned the appropriateness of this type
of testing. Their concern is that small deformations go undetected. It
is oot apparent that pipe deformation could not progress so far by the
time any flow effect is noted that collapse might be imminent. Such
collapse might then occur between testing periods and go undetected for
some period.

In Service Inspection - [SI will initially be based on ASME Section XI
1980 Edition with Addenda through winter 1980. I[SI inspections present
an additional check on functionability of this piping (see attachment).
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(A correction to the slide on acceptance criteria was noted; the eantry
readiog 0., gpm should read 0-5 gpm.)

I11. lytica iculties - W J Cloutier (CP Co

Theze have been difficulties in analyzing the piping to determine
stresses. The problem is not the computer codes, it is the availability
and reliability of input data. Field data is ioput by placing
artificial rigid restraints at locations measured; this has resulted in
artificially high bending and stresses being calculated at these
locations.

Measurement inaccuracies also affect these results. Ian 1979, profiling
was done to t 1/4 inch accuracy with measurements every 10 feet. A
parametric study over a 20 foot span using worst case measurement errors
(1/2 inch deflection) yields a calculated stress of 55 ksi. The current
reprofiling is being done to £ 1/16 inch; this helps the problem of
"artificial” calculated stresses but curreant measuring techaiques
intensify the effect of local discontinuities. Fitup and installation
differences ("discoantinuities") result in very high calculated stresses
unless the curve is "smoothed."

SMA has performed calculations (results on attached slide) to determine
the soil loading which would have been required to cause the observed
deformations if settlement were the only deformation mechanism. This
study showed soil loadings necessary to be as much as three times the
conservative estimate of cthe soil capacity. The limited information
available about presettlement, as-built conditions thus is shown to
provide an unrealistic calculational solution. H Singh (COE) questioned
the assumptions used in this analysis; specifically that of a uniform
soil spring constant. [t was explained that the analysis showed that in
order to force the pipe into its present condition the soils could not
apply enough force to do this.

D Hood (NiC) questioned whether the nonsafety grade piping was installed
and fit up to the same requirements. CP Co and Bechtel personnel
present were not sure this was the case and committed to check this
point and inform Mr Hood of the answer. (A subsequent check indicates
that nonsafety grade pipe was installed per ASME B31.1 which requires
the same alignwent tolerances as safety grade.) The QCls for safety
grade piping showed that the pipe was installed per the spec with no
actual measurements on the QCI. It was pointed out that fit up
measurements are made prior to welding and that distortiom occurs during
the welding process. Hood asked why we don't remove the pipe, surcharge
the soil, then replace the pipe at proper elevation. We said we don't
believe we have a problem with the pipe that warrants this.

Basis for Acceptance Criteria - J Tsacoyeanes (TES)

Previous calculations were done to 3 S . Some members of the working
group on design codes felt there would“be no real problem involved in
exceeding this. There is reasonable assurance that the pipe would
function and not fail if stressed beyond this limit since it is based on

ic1081-0873a102



a fatique concern which is not present in this case. Settlement is a
strain limited or deflectior controlled problem and does not have a
continuous force to drive the pipe to failure once a maximum bending
stress is reached. A theoretical calculation using BOSOR indicates no
pipe failure with a 50% increase in stress; such a calculation assumes
uarestricted deformation whereas the real case includes restrictions on
pipe movement caused by the soil. The uncertainties involved with
predicting failure based on stresses, combined with the difficulty of
calculating stresses from field measurements, thus led to a conclusion
that an acceptance criteria on deformation was more applicable.

The 8% limit used is based on fabrication codes as noted above. It was
noted also that the existence of ovulity on out-of-rouniness does not ia
itself imply a structural failure of the pipe.

Measurement Techniques - D Sibbald (CP Co)

Profiling and ovality measu sment has been completed for the B Service
Water Train. This iavolved cleaning the interior surface and marking it
4L & minimum of 5 foot increments for measurement. Measurements at some
locations, particularly in elbows, were as close as 1.5 ft.

Measurements were also taken 2-1/2 inches on either side of pipe welds.

The Pipe Evaluation Profile Measurement System developed by SWRI for

this effort was described (see attachments). The device uses a pressure
transducer moved within the pipe and positioned on the pipe bottom (as
detesmined using a bubble level on the transducer) The measurement is
of the differential pressure between a reference water column and a
column ending at the transducer. The system used in 1979 was similar
but invelved a visual measurement rather than sensed dp. (in 1979 the
pipe was not completely drained leading to possible additional
uncertainties in the preciseness of locating the pipe bottom.)

The 20" condensate piping to be profiled will be measured by a similar
method utilizing a "crawler" being developed by SWRI. This will basic~
ally be a fully automated version of the technique used on the SWS
piping measured to date. Piping 26" or larger in diameter will contiuue
to be measured using personnel in the pipe.

Ovality is measured at the same locations as elevation and using another
SWRI instrument. The device uses rotating arms to obtain both maximum
and sinimum diameters. Their azimuthal orieatation is also recorded
along with the azimuthal location of the longitudinal fabrication weld.
Fittings were measured using the same measurement arm, however, this
required removing it from the rolling platform (dolly) which was used in
straight pipe sections for accurate positioning.

The preliminary (reviews not yet completed) results of a portion of the
1981 measurements were reviewed (drawings provided to NRC Staff). The
1979 data was plotted on the same drawings for reference purposes.
Ovality measurements were also presented (see attachments). They
generally were less than 2% compared to a required manufacturing
tolerance in straight pipe of approximately 1%. (Approx 1.76% in
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VI.

fittings.) The ovality measurements have not yet been plotted but will
be shown along with the profile data in future plots.

The Staff expressed concern regarding the unavailability of siresses
calculated from this data. CP Co agreed to provide such calcu! tioms.

Loads -~ D F Lewis 1

A question has been raised regarding overburden loads where live loads
could be present at the surface. It was noted that this issue was
addressed in Question 34 of CP Co's 50.54(f) responses. Mr Lewis
pointed out that the fuel oil line at approximately 2~1/2 ft depth is a
small diameter line; some SWS piping is at approximately 5-1/2 ft depth
but most piping is below 6 ft obviating major concern for live load
overburdens.

Other lines - W J Cloutier

Fuel oil lines to the diesel generators were installed after the
building surcharge. They were installed on unistruts inbedded in
concrete and their actual elevations were measured. CP Co concludes
that this treatmert implies no settlement concern with these lines. J
Kane (NRC) questicned this conclusion since no survey data exists since
the original measurements in 1980; since no calculation of stresses
assuming worst case settlement has been made, this conclusion may be
inappropriate.

The 8" and 10" lines near the east side diesel generator building which
have not been rebedded previously will be rebedded. (OHBC 27, 2HBC311,
2HBC310) since this effort is more straightforward than data collection
would be on these lines.

A sizing pig will be used to detect deformation in the remaining 8"
lines which will not be rebedded. (8"-1HBC-310, 8"-1HBC-311, 8"-2HBC-
82, 8"-2HBC-81.)

Lines associated with the BWST will be rebedded from the valve pit to
the dike area. The service water system pipes will be repositioned at
the SWPS where it euters the structure. It was noted that a question
remains open regarding the rattle space at this penetration. This
problem will he corrected as part of the SWPS underpinning. (The write=-
up on the history of this issue has been provided to the NRC subsequent
to the meeting.)

VII. Summary

The data on installed profiles and ovality measurements indicate that
the SWS piping is not presently in distress. Plans for a post-
construction hydrostatic test, periodic flow monitoring and the required
ISI program will demonstrate continued functionmability and provide
adequate assurance of safety.

icl081-0873a102
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The Staff and the Corps of Enginee~s questioned the problems posed by
seismic considerations. They requested that a stress analysis due to
seismic events considering post-settlement piping conditions be
documented. Concern was raiSed that a seismic input could lead to a
pipe failure due to a prestressed condition which might go undetected by
the proposed testing regimen. CP Co responded by stating that the ASME
Code equations for combining stresses do not require settlement stresses
to be combined with seismic stresses. The staff restated their concern
was principally with the effect of the preseat aand future profile
curvature on the seismic analysis.

Meet t ti = Oc 7, 1981

This meeting was reconvened briefly om October 7, 1981 to permit the NRC Staff
to provide comments on the October 6, 1981 meeting after their in-house caucus
with their Branch Chief (Bosnack). The Staff indicated the following:

1. A quantitative evaluation is needed demonstrating that a safe shutdown
earthquake will not rupture the pipe and how to separate settlement from
inscalled conditions.

2. Appendix A of 10 CFR 100 requires that it be demonstrated an OBE will not
impact operation.

3. Quantification of stresses sufficient to permit Staff acceptance is
lacking.

4. A seismic margin analysis will also be required.

5. The scope of NRC concern is all safety Class | buried piping. The primary
concern is the SWS piping. Some Staff personnel believe the data
presented indicates this piping is presently overstressed. Others believe
the ovality shows no problem. Input is still jeeded relating pipe ovality
to a predicted pipe failure.

6. Seismic and settlement loadings cannot be decoupled.

7. The piping msust meet code and must be shown to meet functional require=
ments. I[f enough good data is available, use of the 3 §_ stress Limit
could possibly be waived. Likewise if we met 3 S as piﬁin; is now, then
would have a better argument of future cccoptabtlfty of pipe.

The major concern remaining is the effect of earthquakes and whether a margin
to seismically-induced failure can be established from ovality measu:ements.
The staff asked, and we agreed to provide results of BOSOR as to where
buckling takes place.

[f the ovality reduction which will be measurable by flow verification can be
defined and it can be demonstrated that such a reduction is not a concern
during an SSE, this issue could likely be resolved. There has to be more
technical justification om this.

ic1081-0873a102
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Ia conclusion, the Staff noted that reprofiling was done externally at Summer
Plant with stress calculations showing 1/2 code all e.

When questioned whether the Staff ;ould reconsider fittiag as an
approach, Mark Hartssan indicated he would talk ETEC/ and let us know.

|
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A.
B.
c.
D.

Introduction

NRC MEETING AGENDA

Meeting

Purpose
Previous Activities and Meetiigs

Schedule and Activities
Recent Telecons

I1I. Proposed Demonstration Solutiom

A.

Acceptance Criteria

1. Uvality Measurements
2. Gonstruction Hydro

3. Periodic Verify of Acceptable Flow

4. Inservice Inspection

IIX. Limivtations of Analytical Solutica

‘.
8.
c'
D.
E.

Difficulty 4u Truly Modeling the Problem.

SUA Study on Soils Forces

Required
No a# Built Dimensions of Installed Conditions.

QCI Requirements
Basis of Acceptance Criteria

iV, Preliminary 1981 Measurements Rasults

A.

SRI Measurement Techniques

1. Profiling
2. 0Out of Roundness

Data Presentation

1. Proflles for 1981 Datd Comvaved with 1979 Data

2. Ovality Measurements Pasults

V. Miscellaneous Concems

A.
B.
c.

E.

Overburden lcads - 50.54'f) Question 34

Fuel oil lines
Rebedd:ng and Realigrment

1. 10"<0OHBC-27, 8"-2HBC-311,
2. 36" Service Water Header Fix for /dequate Rattle Space

Siiing Pig Operation

i. @"-1HBC-310, 8"-1HBC-311, @"-2HBC-81, 8"-2HDC-82

SWST Lines

VI. Summary

8"-24RC-310
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CONSTRUCTICN HYDRO 1TEST

ASME III NC-6221 NC6129
o TEST PRESSURE - 1.25 X SYSTEM DESIGN PRESSURE
o HOID INTERVAL - 1 HOUR, INACCESSIBLE WELD JOINTS

o TEST PUMPS LEAKAGE - MCNITOR FLOW FOR FUTURE
LEAKAGE CRITERIA




FLOW VERIFICATION

e ENSURE ABILITY OF BURIED PIPING TO
MAINTAIN FLOWS REQUIRED FOR SAFETY
FUNCTIONS

e ESTABLISH PUMP AND SYSTEM LINEUPS TO
OBTAIN KNOWN CONFIGURATION THAT
PROVIDE REQUIRED FLOWS

e UTILIZE INSTALLED INSTRUMENTATION TO
VERIFY REQUIRED FLOW IN EACH BURIED
LINE

e ONCE PER YEAR

e TO BE INCLUDED IN TECHNICAL
| - SPECIFICATIONS

MIDLAND UNITS 1 AND 2
NAC PRESENTATION 10/2/81 G-18688-01
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MINIMUM REQUIRED FLOWS

Required
Line Description Flow (gpm)
8"-1HBC-310 DG 1A Supply 1,600
8"-2HBC-81 DG 2A Supply 1,600
8"-1HBC-81 DG 18 Supply 1,600
8""-2HBC-310 DG 28 Supply 1,600
8"-1HBC-311 DG 1A Return 1,600
8"-2HBC-82 DG 2A Return 1,600
8"-1HBC-82 DG 1B Return 1,600
8"-2HBC-311 DG 28 Return 1,600
10"-0HBC-27 DG 18/28 Supply 3,200
10""-0HRC-28 DG 18/28B Return 3,200
26"-0HBC-53 DG 1A/2A + TB Supply 9,225
26"-0HBC-54 DG 1A/2A + TB Return 9,225
26""-0HBC-56 DG 18/28 + TB Supply 9,225
26""-0HBC-56 DG 18/28 + T8 Return 9,226
26"-0HBC-15 Aux Bidg A Supply 15,894
26"-0HBC-16 Aux Bidg A Return 15,894
26"-0HBC-19 Aux Bidg B Supply 15,804
26"-0HBC-20 Aux Bidg B Return 15,804
36""-0HBC-15 A Supply 25,119
36"-CHBC-18 A Return 25,119
36"-0HBC-19 B Supply 25,119
36"-0HBC-20 B Return 25,119
Requb ad flows are based on FSAR tables §.2-1 and 9.2-2. Worst-case values for each line were determined from the six
operation modes and ihe ESF mode in those tables. Turbine bullding flows are based on polential flow under sccident
conditions (Mode 6).
MIDLAND UNITS 1 AND 2

NAC PRESENTATION 10/2/81 G-1868-02
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__Line _ Descriplion Flow Element i e
-IHBC- 10 DG 1A Supply 1 FE a0 Cooias Ouiiet
8- 2H8C-0 DO 2A Supply 2FE 1881 Cooler Outiet
8- IHBC81 DG 18 Supply IFE 1048 Caooter Outiet
87-2HBC-310 DG 28 Supply 2FE 1088 Cooter Outiel
8- 1HBC-3N DG 1A Retwrn WFE 1800 Counes Outtet
0-2HBC82 0O 2A Retusn IFE 1051 Covtar Ousdad
8'nece2 DG 18 Relurn FE 1008 Coues Owitet
8-28C-IN DG 28 Return 2FE 1068 Cooter Outiel
107°-0M8C-27 DG 1828 Supply 1FE 1048 ¢ Comar Outiel
2FE 10866 Cooler Vutiet
107 0HBC-20 DG 1828 Retwrn 1FE 1048 ¢ Cootes Oulist
IFE 1066 Cocles Outial
26" -0HBC-53 DG 1NZA + TB1 Supply 1FE 1078 Supply Line - Metering Pi
26" OHBC 54 DG 1AN2ZA + TE) Return 1FE 1078 Bupply Line  Metering Fil
20" OHBC-58 DG 1828 + TH2 Supply IFE 8 Eupply Line  Metering Pit
26" -0HBC-58 DG 1828 + TH2 Relwrn FE N Supply Line - Metering Pt
26 OHBC18 Aux s OFE 1908A + Aus A- Line
. RS 1FE 1014A ¢ o-:\-.‘a-p
IFE 1990A + Chifler Outiel
IFE 1990A Chities Ouiist
20°°0HEC-18 b A Rewn OFE 1995A Aux A- Line
- wtmu: -‘-ﬁn.&p
1FE 1800A + Chiller Gublet
IFE 19904 Chiiter Outiei
26" OHBC-19 Aux Bidg € Supply OFE 19858 Aux Bidg B - Return Line
26" 0HBC-29 Aux Bidg B Retwrn OFE 19958 Aux Bidg B - Retwn Line
38" 0H3C-18 A Bupply WFE 1878 + Supply Lisie  Metedng Pi
it e et
+
2FE 1900A Chiller Outial
2FE 1990A Chiller Outlet
36" OHBC8 A Relurn \FE 1876 + Supply Line - Melaring Pit
. OFE 1996A + Aur A - Supphy Line
1FE 1014A + Boosie: Discharge
1FE 19900A + Chuthar Dutiet
2FE 19804 Chilies Outiat
36" OHBC- 19 8 Supply IFE 1878 + Supply Line - i
OFE 19958 Aux Bidg 8 - Retwn
30" OHBC-20 8 Retwn WE 1076+ Line - Ph
OFE 10968 ml-lﬁnﬂ

(The Bal CONBume Capabiity W0 Mesne s Suwe = Duiad Sovi s walsr 3yLioe Pusng ueing slasled b umentstion In
e aisas BMGRS Mestus amei dovices w8 Isleled Ta! may De comshierad i ster siie shasnalives |

M AND AL ) A

MRC PREENTATION 10280 .




INSERVICE INSPECTION

e ENSURE PRESSURE BOUNDARY INTEGRITY

e ASME XI - 1980 EDITION, THROUGH WINTER
1980 ADDENDA

e INSERVICE TESTS WITH LEAKAGE TESTS

e HYDROSTATIC TESTS WITH LEAKAGE TESTS

MIDLAND UNITS 1 AND 2
NAC PRESENTATION 10/2/81 G-1868-04




INSERVICE INSPECTION (cont’d)

e ONE UNIT AT POWER DURING TEST

e TEST DURATION WITHIN TECHNICAL
SPECIFICATION LIMITS

e RAPID RESTRORATION POSSIBLE

MIDLAND UNITS 1 AHD 2
NAC PRESENTATION 10/2/8) G-1868-06




INSERVICE TESTS - LEAKAGE
TESTS

e EACH INSPECTION PERIOD: 3, 7, 10, 13,
17...YEARS

e NOMINAL SYSTEM OPERATINC PRESSURE: 57
PSIG |

o ISOLATE BURIED PIPING
o PRESSURIZE WITH TEST PUMP
o MAINTAIN PRESSURE 4 HOURS
e MEASURE FLOW

MIDLAND UNITS 1 AND 2
NRC PRESENTATION 10/2/81 G-1868-08
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HYDROSTATIC TESTS - LEAKAGE
TESTS

e EACH INSPECTION INTERVAI. ONCE EACH 10
YcARS

e 1.10 x DESIGN PRESSURE: 115.5 PSIG
e ISOLATE BURIED PIPING

e PRESSURIZE WITH TEST PUMP

e MAINTAIN PRESSURE 4 HOURS

e MEASURE FLOW

MIDLAND UNefS 1 AND 2
NRAC PRESENTATION 10/2/81 G-1868-07




LEAKAGE TEST ACCEPTANCE
CRITERIA

e SMALL ENOUGH TO DETECT PRESSURE
BOUNDARY FAILURE

e LARGE ENOUGH TO ACCOMMODATE
ANTICIPATED BOUNDARY VALVE LEAKAGE

O-
" '9=55 GPM
e RESULTS IN INSIGNIFICANT FLOW LOSS

e TO BE REVIEWED FOLLOWING PRESERVICE
TESTS

MIDLAND UNITS 1 AND 2
NAC PRESENTATION 10v2/81 G-186608
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NOTE ABRUPT CHANGE IN SLOPE




DISTANCE FROM READOUT POINT (FT)

a2 4 60 8o 10 10 140 1o  1po

A 252 K/ft

@ Indicates Pipe Settlement at Survey Points

Conservative Soil Capacity Estimates

—— pipe Displacement Profile Uplift = 10 K/Ft
== Soil Sattlement Profile Belrl:cl- 738Ké7;t
- rial =
* pipe bending stress in ksi at measurement point (typlgfif.

ae So0il spring forces (typical)

LINEAR ELASTIC ANALYSIS RESULTS FOR UPPER
BOUND SOIL PROPERTIES




Brsis ror Acceprance CriTeRia

LiMmiTs oN STRESS:
e 3S, (Ne-3u82.1) - SECONDARY STRESS
* 3aS€D ON BuekLING = BosOR

* REFLECT LOAD-CONTROLLED SITUATION

LimiTs on DEFoRMATION &
* MEASURED PBY OVALITY

e COBE LIMIT B o (NGILM2, NG W223.2)
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wJC

% = 100 DMAX - DMIN
Do
PIPELINE: SERVICE WATER FITTINGS

Do = Average I.D. = 25.25"
Do = 64.135cm
DMAX = Maxinum I.D.
DMIN = Minimum I.D.
Pipe 4 Pipe % Pipe *
Position Ovalness Position Ovalness Position Ovalness
26" -0OHBC-56
13A 1.87
13B 1.40
13C 1.56
12D 1.56
21D 0.78
22A 1.09
228 0.9
22C 0.9
26" -OHBC-55
38D 1.09
39A 1.40
398 0.9
39C 0.47
47D 1.56
48A 1.87
48B 1.2%
48C 2.03
26" -0OHBC-20
95A 1.72
94C 1.40
94B
94A 1.78
86A 0.9
85D 1.09
8s5C 0.9
85B 1.09
85A 0.6
26" -0OHBC-19
134A 1.56
133C 1.09
133B 1.56
133A 2.03
126A 1.72
123D 1.56
123C 3:.78
1238 1.09
123A 1.40

®wi0981-07284100



wJC 9/20/81
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y OUT OF ROUNDNESS
% = 100 DMAX - DMIN
Do
PIPELINE: 26/36"-OHBC-20
Do = Average I.D. = 25.25"
Do = 64.135cm
DHMAX = Maxinum I.D.
DMIN = Minimum I.D.
Do = 35.25 = 89.535cm
Pipe % Pipe % Pipe %
fo-ition Ovalness Position Ovalness Position Ovalness
74C 1.72 98A 0.9 90B 0.9
70A 1.09 97D 0.9 90A 0.6
70B 1.09 97¢C 0.9 89D 0.78
70C 1.25 978 0.9 89C 0.9
70D 1.09 97A 0.78 89B 0.78
71A 1.0 96D 0.6 89A 0.9
71B 1.87 96C 1.09 88D 0.78
71C 1.56 96B 0.9 88C 0.78
71D 1.56 96A 0.9 88B 0.78
72A 0.6 95D 0.78 68A 1.4
728 0.78 95C 0.6 87D 0.9
72C 1.25 95B 0.6 87C 0.9
72D 0.9 93D 3.12 87B 0.9
73A 0.9 93C 1.87 87A 0.9
73B 0.78 938 1.09 86D 0.78
73C 0.78 93A 0.78 86C 1.09
73D 0.78 92D 0.78 86B 0.9
744 0.6 92C 1.09 84D 0.6
74B 0.78 928 1.09 84C 0.6
100D 0.6 92A 1.09 84B 0.9
100C 1.40 91D 0.6 84A 0.16
100B 1.40 91C 1.87 83D 0.78
100A 1.40 918 1.25 83C 0.9
99D 1.25 91A 1.72 83B 1.25
99C 1.56 90D 1.56 83A 1.25
998 0.9 90cC 1.40 76C 0.78
99A 1.25 80A 0.6 76B 0.47
98D 0.9 79D 1.09 76A 0.6
98C 0.78 79C 0.9 75D 0.78
98B 0.78 798 0.9 75C 0.6
82D 1.25 79A 0.9 75B 0.9
82C 0.78 78D 0.6 75A 1.09
828 0.9 78C 0.9 103A 1.79
82a 0.78 788 1.09 103C 0.78
81D 0.9 78A 0.9 103D 0.34
81C 0.16 77D 1.25 104A 0.45
81B 0.47 77C 1.09 1048 0.67
81A 0.78 778 0.78 104C 0.78
80D 0.78 77A 0.47 104D 1.12
8ac 1.25 76D 0.78 105A 1.12
808 1.09 1058 1.23

mi0981-0728a100



OUT_OF ROUNDNESS

Pipeline: 26/36" OHBC-20 (comt'd)

Pipe % Pipe % Pipe %
: Position Ovalness Position Ovaloess Position Ovaloess

105C
105D
106A
1068
106C
106D
107A
1078
107C

-
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m10981-0728a100
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PIPELINE: 26-0HBC-56

wJC
OUT OF ROUNDNESS

% = 100 DHAX - DMIN
Do

Do = Average I.D. = 25.25"
Do = 64.135cm

DMAX = Maxinum I.D.

DMIN = Minimum I.D.

Pipe % Pipe % Pipe %

Position Ovalness Position Ovalness Position Ovalness
1A 2.49 11D 0.78
1B 0.60 12A 0.9
1C 0.78 12B 0.9
1D 0.78 12C 0.9
2A 0.9 16A 1.87
2B 0.47 14B 1.40
2C 0.9 14C 1.40
2D 1.09 14D 0.6
3A 1.40 15A 0.9
3B 0.90 15B 1.09
3c 0.6 15C 0.9
3D 0.78 15D 0.78
LA 1.09 16A 0.78
4B 1.25 16B 0.9
4C 1.40 16C 0.9
4D 0.78 16D 1.09
SA 0.9 17A 1.09
5B 1.09 178 0.6
5C 1.09 17C 0.6
5D 0.78 17D 0.9
6A 0.9 18A 0.78
6B 0.78 18R J.78
6C 0.9 18C 1.40
6D 0.6 18D 0.78
7A 0.78 19A 0.3
78 1.2% 198 0.6
7C 1.09 19C 0.47
2] 0.47 19D n.&7
8A 0.9 20A 0.6
88 0.9 20B 0.78
8C 1.09 20C 0.6
8D 0.78 20D 1.09
9A 0.9 21A 0.78
9B 1.40 2iB 0.47
9C 1.40 21C 0.47
9D 0.9 23B 0.6
10A 0.9 23C 0.6
10B 0.9 24A 1.09
10C 0.9 24B 0.47
11A 0.9 24C 0.6
11B 0.78 24D 0.78
11C 0.78

@i0981-0728a100



wJC

’ QUT OF ROUNDNESS

% = 100 DMAX - DMIN
Do
PII':LINE: 26-OHBC-55

Do = Average 1.D. = 25.25"
Do = 64.135cm

DMAX = Maxinum I.D.

DMIN = Minimum I.D.

Pipe % Pipe % Pipe %
Position Ovaloess Position Ovaloess Position Ovalness
25A 0.78 378 1.40
258 1.25 37C 1.72
25C 0.78 3’ 0.3
25D 0.78 38A 0.6
26A 0.48 388 0.6
26B 0.6 38C 0.78
26C 0.6 40A 0.9
26D 0.6 40B 0.9
27A 0.3 40C 0.6
28A 0.3 40D 0.6
29A 0.48 41A 0.78
298 0.60 41B 0.6
29¢C 0.48 41C 0.78
29D 0.60 41D 0.6
30A 1.09 42A 0.6
308 0.6 2 428 0.78
30C 0.48 42C 0.78 .
30D 1.40 42D 0.9
31A 1.40 43A 0.78
31B 0.9 43B 0.78
31C 0.9 43C 0.6
31D 1.09 43D 0.47
32A 1.25 S6A 0.78
328 0.9 44B 1.09
32C 0.6 44C 1.09
320 0.6 44D 0.9
s 0.48 45A 0.78
338 1.09 45B 0.9
33¢ 0.78 45C 1.09
33D 0.78
34A 0.9 45D 1.56
34B 1.56 46A 0.9
34C 1.09 46B 0.78
34D 1.09 46C 0.6
35A 1.09 47A 0.3
358 1.25 478 0.7
35C 1.25 47C 1.09
3sp 0.6 49A 1.40
364 0.78 498 1.40
368 0.9 49D 1.25
36C 1.09 50A 0.78
36D 0.47 50B 1.09
37A 0.6 50C 0.6
50D 1.56

m10981-0728a100



m10981-0728a100

OUT OF ROUNDNESS

% = 100 DMAX - DMIN

PIPELINE: 26/36"OHBC-19

Average I.D. = 25.25"

64.135cm

35.25 = 89.535ca

= Maxinum

= Minimum
Pipe Pipe % Pipe

Position Position Position

108A . 125A 1.09 113B 0.6
108B 0 124D 1.09 113A 1.09
108C 0. 124C 1.09 139D 0.78
108D 0. 124B 1.72 139C 1.25
109A 0. 122D 0.6 1398 0.9
1098 0 122C 0.9 139A 0.78
109C 0. 1228 1.09 138D 0.9
109D 0 122A 0.78 138C 0.6
110A 0. 121D 0.6 1388 0.9
1108 0 121¢ 0.78 138A 0.9
110C 0. 121B 0.9 137D 1.25
110D 0 121A 1.4 137C 1.72
111A 0.9 120D 0.9 1378 1.87
111B 0.6 120C 1.25 137A 1.40
111C 0.16 1208 0.78 136D 1.25
111D 0.16 120A 2.9 136C 1.09
1124 0.48 119D 0.9 1368 0.48
1128 0.3 119C 1.72 136 1.09
112C 0.48 1198 1.87 135D 0.9
130D 1.25 119A 1.72 135C 1.72
130C 1.56 118D 1.40 1358 1.56
1308 1.56 113C 1.25 135A 1.87
130A 1.56 118E 1.72 134D 1.23
129D 0.9 118A 1.09 134C 1.40
129C 0.78 117D 1.09 1348 1.40
1298 0.78 117C 1.40 132D 1.87
129A 0.78 1178 1.09 132C 0.9
128D 0.78 117A 0.9 1328 1.25
128C 0.6 116D 0.6 132A 1.72
1288 0.78 116C 0.6 131C 0.9
128A 0.9 1168 0.9 131B 0.9
127D 0.78 116A 1.09 131A 0.78
127C 1.40 115D 1.09 142A 0.89
1278 1.73 115C 1.25 1428 1.45
127A 1.25 1158 0.9 142C 1.79
126D 1.56 115A 0.3 142D 0.89
126C 1.29 114D 0.3 143A 1.01
1268 0.6 114C 0.3 1438 1.56
126A 0.78 1148 0.9 143C 1.79
125D 0.6 114A 0.9 143D 1.23
125C 1.40 113D 0.9 1444 1.23
1258 1.40 113C 0.6 144B 1.34

wJC 9/20/81
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OUT OF ROUNDNESS

PIPELINE: 26/36" OHBC - 19 (Cont'd)

Pipe % Pipe % Pipe %
Position Ovalness Position Ovalness Position Ovalness

144C .12
144D .12
1458 .35
1458 .01
145C .90
146A .80
146C .12

mi0981-0728a100
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