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James W Cook
Vice Pressdent - Projects, Engmeenmg

doaiis owsl
_/ and Construction

General Offices: 1948 West Parnell Roed, Jeckson, M| 49201 « (§17) 7880453

November 14, 1980

Robert L Tedesco

Assistant Director for Licensing
Division of Licensing

US Nuclear Regulatory Commission
Washington, DC 20555

MIDLAND PROJECT

NRC REQUEST FOR DETAILS OF STRESS

ANALYSES FOR UNDERGROUND PIPING

FILE: 0485.16/B1.7 UFI: 70%01 00234(S) 15100(E) SERIAL: 10113

As requested in your letter of October 20, 1980, please find attached 15
“opies of a summary of the calculations for stresses in underground piping due
to differential settlement at the Midland site. Also attached are the
calculational input sheets.

After examination of the details provided we agree that a follow-up meeting

should take jlace to discuss the results of our calculations and those
provided by the NRC's consultant, Energy Technology Engineering Ceater (ETEC).

G W, Crad_

JWC/GSK/RLT/cr

CC RJCook, Midland Resident Inspector

A 0c1180-0102a100

Mlp




Bechtel Associates Professional Corporation

SUMMARY OF SETTLEMENT STRESS
CALCULATIONS FOR BURIED PIPING

The approach for this analysis was to model portioms of this buried piping for
vhich settlement data is available and perform analysis by computer to detar—
mine stresses due to differential settlement. Settlements were applied as
diuﬂumucuaeulmudmmuaen-hypmumm
leugth of the pipe so that the deflected shupe of the pipe centerline approaches
the measured settlement profile as closely as possible. Settlements at each and
every available point wers not input; however, an adequate nmber of points were
usad to closely describe the settlement profile. The starting point was chosan
a8 an artificial anchor with applied vertical displacement and with rotations
released. It should be noted that this analysis reflects differential settle~
ment stresses only in the buried piping. The stresses are compared to a limit
of 3Sc as stated in equation 10a of NC-3652.3(b) of Section III of the ASME
Code, 1977 edition. This limit was used as a guide only. Midland piping
systems are beiag designed to 1971 edition of the ASME code with Scmmer 1973
addenda applicable. Prior to the 1977 editiom limits for settlement stresses
ware not cousidered by the code.

The Bechtel computer code, ME101, is based on the SAP program «nd is linear and
elastic. Output from the program is in the form of moments at the node points
of the model. Stress in the pipe is determined by the relationship:

i
f.-—r.

where -

longitudinal bending stress

i = gstress intensifaction factor

HD = bending moment at point under consideration

~
L]

section modulus of pipe

— NP



Finally, plots of the deflected shape of the centerline of the pipe in the
vertical direction from the computer analysis and neasured settlement profile
have been made for comparison of final calculated shape with field measurements.

The request for backup calculations to the stress values originally renorted
in Table 17-2 is responded to as follows....

l. Updated profiles have been obtained on some of the lines identified in
Table 17-2, Rev 2. llew stress values with backup calculation are provided
in the enclosed markup of Table 17-2, Rev 2. Taese lines may Le identified
Uy entries in a column entitled "Corrected Stress Values." Tie updated
profiles are indicated in the calculation input sheet.

2. Updated profiles for the remainder of the lines in Table 17-2, Rev 2 will
be provided in the jovember 1200 submittal of responses to !RC questioms.
Results of revised stress calculations corresponding to these updated
profiles will Le supplied at a later date. This will be included as a
revision to Table 17-2, Rev 2.

3. Review of the ITZIC calculations recently provided by the RC indicates <hat
certain geometric elements =ay not have Leen included in their models, e
such element occurs at their node points 5, € and 7 of lines 25 QIEC-54
waich 13 in actuality a 90° e.vow instead of a straigic sect-cn. Anocher
source of difference may be explained by the fact that the TUIC cal-ula-
tions for 26 CEBC-54 were based on Figure 10-1 iereas the resulss in
Table 17-2, Rev 2 were based on Figure 17-2. The two figures overlap wita
station 0#00 of Figure 17-2 being approximately equal %o station 0+8) of
Figure 19-1. ‘

. ————
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DESCRIPTION OF AnNALYSIS:
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IN BURIED PIPING DUE TO DI/IFFERENTIAL SETTILGMENT .
LEMENTS WERE APPLIED AS DISPLACEMmENTS TO
[FleT!T/00S VERTICAL RESTRAINTI AT SomE Kay PoINTS
ONLY ALONG THE LENGTH Or PIPE S0 THAT THE
DEFLECTED SHAPE omr THE PIPE L eNTER LINE
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SETTLEMENT STRESSES ONLY AND NCT THEeawmg [
EXPAN:/ond STRGS3ES) IN BURIGD PIPING- THG
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; @ CALCULATION SHEET

omamaron o fBadasrmrngi,  oarg! 1=~ F0  cupexro oare L2 S
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snscr SETTLEMe T SmEses iy Buried PIPNG suerr e, = O-ré

INVERT &ELEVATIONS waRa SUPPLIED By THE
SURVE YORS ANd KeENCE THE SETTLEMENT AT ANY
PARTILULAR LOoCATION AR DETERMINED BY
SUBTRACT/ING /NVERT &LEVATION AFTER SETTLEMENT
F‘ngmy‘ ORIG AL (DEsIGN) /INVERT LELEVATION

INVERT ELEVAT lonN s(@ H.WM'uu)— nNIIDS RADIVS
o= pipg

_{ ELEVATIO A

INVERT EisvATIon

DESIEN /NVERT ELEVATIoN
Serrisment 1 AY =[Tinvewr u) - [ AETER sETTLEMENT

ZLGVATIO
MAx, STmess DUE To o |\ = t M'g & R . loa
DIFEERENTIAL SETTUMENT ( e ) - z <35 NC 3652305

FINALLY , PlorsorTH#E L DEFLGCTED SWAPE OF THE
CENTER LIRIE CF PIPG IN THE& Y=DIRECTram FRim
COMPUTER ANALYSIS AND MEASURED SETTLFMENT
PROEILG ARE MADG FmoR <ompARisSon) PR PeSES~
THE FOLLOWING IS TG COORD/INATE SYSTEM (USED,

ANY (veericac u?)
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FULL PROFILE SETTLEMENT GAGE DATA SUMMARY
( TA3LE No..2 PIPELING DESIGNATION _28=20-1

NOTZ: SEZ FIGURE No.| FOR LOCATION OF PIPELINE AND READOUT POINT
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€
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‘1"0.16 ‘1-6016
51-0.16 -1=0.16
-8.84 -Q=8.84 L
102-6.0
2010-0 J/
—ZAD 29 1. DISp=-3,24
3010=0
4010-0
$010-0
€010-0 J/
:‘.AD 60 1. DISP.'1 092
7010-0
8010~0
50100
10010-0 /
100 T CISP==3,.2u4Y
11010-0
12010-0 7 3
3AD 120 = LISP==2,16Y
13010-0
1399-0 S
1“0 1-9021 -1-9021
1“2 1-2.“ ‘1'20‘“ S
150 -~9=0
160 -10-0
. SAD 160 1. str--s.scs/
. 170 =10=0
) 180 -10-0
: 150 -10-0
. 200 =10=0 /
. BAD 200 I T1SF=0.56V
. 210 °1°'°
. 220 ~10=0 7
. RAD 220 Yo TicP=0.847
> 230 -10+0
. 2.0 ‘?0’0
. p4{" =10-0
- 260 -10=0
. 270 -10=0
. 250 =10-0 J[
. RAD z800 1. DISP=~1.8

290 -10-0




—— —

AN e ;4;1'33 g 'L =9
s . ico =10-0 /
!5 . !Aﬂ J"’O 1. DISP"’.S‘
7 . ito =10-0
%8 - I.U '10‘0
€9 . BAD 320 te DISP= 1.68 v
60 3213 -3=-£€.0
61 . }“ 7;6.0 L
2 . 329 Z-C.C
§3 330 0-6.0
£4 . 36010-0
4 . 35010-0
7. RAD  3€0 1. LISP==0.84 7
58 . 3701¢c-0
9 % 383010-0 £
. RAD 380 1. DISpm~1,2V
i e 3%010-0
72 - 191 O°11.5
i3 3921-0.5 L
74 . 393 c-8.24 -0-8.84
78 . 4004-11.02 - -
76 . “107‘0.8“ 7‘00.“
7T 8207-2.84 7=0.84 J/’
78__. BAD 20 1. DISP=2.76
18 . [“221-00 3 -’-0073 .
¢ . - ) “?51'9021 -1=9.21 L -
1. 428 __S-0
2 l Wz £=¢ _
22, ane s 2.7¢ BA=0.9,R220.9,RC20.9 .
‘4 . END
. * * g > * > * +*
284 CAPDS IN INPUT CECK
84 CARCS IN L0AC CaSE THRE
8a ca 5T1
0 WARNIRXRGS
Q £ -]
0 FATAL EZZRBCRS
+EL 93,

£ SCEACR.

“ASNING 100000000000

XX ’ﬂ:!g?,ﬂ:’g]l

“£1031%°* wE101X/E2
-.,:‘:??—*é-
««28 CRANGED c:CN

38371 2

41377 JECIMAL 4CRLS vev
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SPECIAL STUDIES

proseCcT MIQLAND =UMT UWE . . .

JOB MO Ny - - 1/ R M anT GESIGH GROUP

SYSTE.. MERVICE _ WATER - =
CALC. MO . 222 o N, M/e9 ... — . .. _REVNO

" 8. CRITERIA'QBJECTIVES '

A DESIGK DATA 70 S#aw mlr 71/5 swésses

I) PlANG CLASS SHEETS . 7220-/1-4%) (g) IV BURIES PIPNG WE To
EsY. |5 . VIFFERENTIAL  ZETTEMENT
PIPE: 267 ST0. WAL, %° STD. WALL PEET THE COE  REQUIREMETS.

MATRL . ASME SA-155 CLAss 2, n. ke-no |ASME SECTIoN I, wp-3652.3 (4)

/10 ’
2 son & gar TASTRUME MTATIoN/ £¢. (10a) ﬁ_”’ie. ¢ 3.
FULL fiof-'/'LE SéT'fL£ﬂEyr' C. REFERENCES: '
GHSE ddrh - ppRIL 1979 ) ASRE SEC. IT, SLAECTIon pe

2) ME 1o/ Ruw: swwm#E &23P53

(Vesome F-3/41679) QRTED 3/9/79

D) SSRT Fuy Peorns LENEAT
GACE ORTA FILE # 0-2220-

QATEL: 4/24/79.

) BELHTEL 2himime % SK-C-675
SURVEYED PIrSLME FROFIES.
§)EBCHTEL LRAWIGS : 11168, -4

7
2463 M-/92 -SH-2 B2y, 5. ouiid.

D. DESCRIPTION CF ANALYSIS/STUCY PERFORMED:
DIFFERENTIAL SETTIEMEANT  STRESSES IN
BURIED PIPING =~ 1€ 101 -~ LINEAR ELASTIC ANALYS!S

36/26" - OHBC /6 | SERVILE WATER f2nay MEADER Fhom KEAeToR Bul.
¥ AUX. Be. Ran A To VaLvE 2)

E. CONCLUSIONS.: s
\/o;ﬂx) - 43/7_74. =/§246 pu.) 3Sc= 52; 500, ,04;.

)
EQ. (10a) oF We-352.3 (b) 15 wer exeamsy, - OK

L ACTION NAME SIGNATURE = __J 0‘75_. —
CALCUCATION Y |£ = mmr@ BV Suhmy) \&.F makor (fn K Y, Smemy) | J)= é-:?c?
O St Y S.k badil Al ’ 4?,““_4‘; Hel.0

‘[i“"uvluuv A PATE . :r ‘éﬁ/ /‘4/" - - E |- i-dc

TR A T
P YA e LRVw g
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CALCULATIOR SHEET

1. 7-00

222

REV. NO,
OATE

s’

CALC. NO,
CHECXED

/ ! o / .
gy, dann  BIE =5
. st S e

- .

’
-~

it

08 NQ.

i
QRIGINATOR

LDLArst

SHEET NO.

AN

“g'p 4

!

6"6//.; /ZA)G .

> Dir SaL

PROUECT

sussecT z/_ e

31 21115,

-o0423C - /.

5o 35 =0:.8728 7
? a5y - Qc@\o\hu

M?\.‘“ - Q.WNQ\“
Cas §Y = P .M.N@ﬂv

et 2 J. 200

S 4eBS-0
%0 £, 4k3-50

g

| 7mrd L \2-52\ I’

yAHe

:\v \.u-.\.
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CALCULATION SHEET S

7 CALC, MO
\ / :’n/ Apt DATE S o
— CHECXE0 )).2.99
PROJECT AIDLANTD st / : i 1.2
JOB NO. 272220

susJECT =4 /24-43‘-'&6-/4\

ORIGINATOR

SHEET NO.

1 oF 2T (wen)
e v £L | PRFIE  AY | D. p.
' 6 1
g | 826403 C24.00! o-324
| } 62403 ' o
| 625 ?¢ [ - /08
| 626287 - 2.4

RE Maw k2

O
P
“

]

| P

| 756 & L3
/

3
10

4 N\

|
f P45 AwvemR [ Lrl.
7es @ 44.32'
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W
e
©

g ——————————
!
'

s
Ay
g
i
¥ %

>

————— . “o—

¢ |
Z24bn| 626 10! | = Aeb® |

$4-32| 62592 —hibo !l g3q
%23 | o587 | 4. 32 are
626 / > | 2 AS
2?6-9‘;"’45:5{-:?'-3'7“: e
, a = 3 * & |
€25 94| 62570 | — 3.3 |

-394
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3

,)L _

|
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\
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_— - et et . Sa— =

S — e ————— —— - =

— . L+ ] 4/2% (79
UL PROFILE SETTLEMENT GAGE DATA SUMMARY
TABLE No.13 " PIPELINE DESIGNATION . 26=0REC-16
LOCATION CF READQUT POINT Sasement Service Water Pump Structure
ELEVATION OF PIPELINE INVERT AT REACOUT POINT AS SURVEYED BY
BECHTEIL POWER CORPORATION .£26.06
DISTANCE FROM INVERT
READCUT PCINT ELEVATION COMMENTS
Mo (1) , () aY _85P. (/)
%S | o ' 626.06 - |ALL Field Data Collected om April
10.0 626.03 3 and 4, 1979
242 | 30.0 §25.96 - /08
$0.0 . 626.25 . :
70.0 . 626.17
| 330 0.0 626.17 -3.36
| 110.0 625.33 . ' .
| 320 | 130.0 - 626.51 +0.36
| 315 | 150.0 : 626,52 : +0.5¢ -
: 170.0 526,46
| 190.0 626.33
| 210.0 626.17 '
215 | 230.0 626.01 -468 |
1 250.0 §25.92 L
| 270.0 $25.87 '
290.0 _ _625.83
310.0 $23.78 : — 4
523,70 :
535,23 ’
390.0 523.33 Notg 40 £, increment
| 255 1 410.0 628,36 - 4,32
| 430.0 628,29
. 1450,0 52521
8| 1240 !ar0.0 _§23.18 -¢.24
S | 490.0 625.17
‘ .
2 MIDLAND PLANT - MIDLAND MICHIGAN
n
L— @ptl (RO P nw™ AL N ITER AMeNTATION CNLINEF ™S
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1 | 2 @ | 4[24/29

FULL PRCAILE SETTLEMENT GAGE DATA SUMMARY

‘- TAGLE na—lg . PPELINE DESISHATION _26~0KBC-16
W LOCATICH CF READOUT POINT  pege- uice lncer Py Secverure
e

ELEVATION oF PIPSUNE iNVERT a7 READOUT POINT As Suaveyep gy
BECHTEL rovzn CORPORATION _626. 06 > .

3 OISTANCE FROM INVERT ' .
=2 55, READOUT pomnt ELEVATION | COMMENTS -
- (#1) (1) &Y &st () |

: 220 ¢19 5 §25.18 . ’ [ ~6.24

i ' ' 210 n _ £25.25 - 5 I '

!. 20 n £2% 41 ‘

3 : n A ‘z: ‘5 [

3 2/0 | s90.9 825, 56 Yy,

< 525,40

i —530.0 . §25.40 : ;

s a0 —623,31 =932
! : ;

*.C &y Jl0-m




1 “
Pl GIEPES o
MEl101
INPUTYT CARD 1MAGES ™
InPyrT
CARD 1 11 a1 38 St 81 -
80 ., ¢ . . - . * *
I o *saMal09 REVeS AND Cel1436G REVeO
2 . mED TITLESMIDUAND 36/26=Umg!
. SERVICE “ATER RETURN,
8 PROBNO=222,7R0JNC=07220
S_ UN[TS=2,USERSX VS, CUDERS!
TRTT T RAUR LOCASEzTHAM]
7T . RUN LOCASEswWT]
8 . ANC 38§ 0.36 €327,9€5,00336, THICs, 37"
A ILBS/FT2S04,0, THEAMS(,RA:
to - as..""“:'."’l
i1 - 3!3 .5'1.9‘ .7.‘,‘°‘
1\, RAT ISy " Sl
13 ., RaAD 333 1.0
14 350 «1+3,6a =2-5.49 RPOIANE36,0,3PTHICS, 37"
16 . 350345 ~1o=a,.b 115,86
17 . RAD 348§ ia 0ISP3~),08
L Y4534y =1.°1.% 7*1e1
L 342 =1=9.7) 1=3.2 RPOIAME38,0,APTHICE,375S
&0 . Ju234da  1-2,483 18,07
| “T=9.71 1=3.2
ax 335 eldes 48 10=2,17 1 oo-ze;o.rnxcu.sn.
83 % L8S/FTa320,1
24 —, 330 S[ESTS I1=%5.5 A T T =
2S . RAD 330 | P DISP3=}, 36
28 325 «lo=d,5 11=5.6
T . 530 " 1eedL5 11=5.0 '
28 ., RAD J2n le DISP=o,36
ZQ . 3!5 *186=d,5 l“,o.
30 . RADT IS Ve V18P37.84 g
*L. 310 =to=a,b 115,96
28 . 305 ein=4d.s 11=S_.»
33" s 300 =1o=3.% 11=5.6 e
N ., 295 =j18=4,0 11=5.5
35 . RaO 298 te DISP3=d, 068
367 <90 *i8%9 B
" . 295 «=2¢0+9
38 ., 2% =20=90
e 7S S20%0 ARy e
49 ., AAD 275 le QISP3e} 24
4 . 270 =24+ _ -
LT - 285 =239 - My e e
3 » 260 =dpg=y
4a . 2’5 '20'0
45 T RIUT 25y Te UIPsed .35 — —~ 7 7=
4 eso 20=0
47 . 245 20-0
i 240 20«0 T - ST e SRS
9 . RAD D) 5 D1SP3eg 24
50, 23S 20=49
3% 30 T20=0 e S
S2 , AAM el 1, DISP3es, 24
2 228 209 SR
) . aaie 220 Q0=0

“—_-_—hu_—__—_—_______—

B I —




Sr.ym ® Q23 PT2

8/%/~s

€% 2198 20=0
b1 . ° -9 s e s
7 ", ARD le Ra= DISP3=| 068
s . 207 20=0
e, 205 200 -
°Q . ZO—l 23‘0 .
Al o RAD 2ol ie DISP3=d, 3¢
"2 . 201195 =13=6,0 =2=9.0 _ .
Y 19 28<9
ad 180 87=9,0 L
CL 170 <de9,9 i=3,9 L = e
08", WAJ 173 e TD15Ps =2,28
ol . 160 2,00
,e . 130 20-0 - i
ne TTRRDT 180T 3 - “DisPzed, 106
T . 140 21=0
72 . RIO 130 iy e DIsPs=2.16
Tk & 120 14=3,0
¢ , ENOD 1 et
b - - * . .
T3 TXRUS IN [9PUT UELK
T4 CARDS IN LOAD CASE THARM]
74 CAROS IN LOAD CASE T\
0 WARNINGS
0 ERSURS
T FATIC ERFORY
".O"L qs.

REE SCARACH,

(3T,nm oMEL101,MEL0L]

ceaMELQ1Lren MELOLIT/FEROS
vew CORE CHANGED FnUM 35400 10
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L SPECIAL STUDIES PAee | oF i

" 1238 YN

prostcT DUOLAND ~4MIT ONE s SHEET _OF _ |
Josne. . ..7228. o - P AT CESIGN GROUP
sysTen. . SERVICE  _ WATER

CALC. MO ... |OO 4% ... wnno M40 ® M-16T - _rev no. <
A. DESIGN DATA : 8. CRITERIA OBJECTIVES
TO SHow THAT 7THE STRESSES

S Purpion - e

/)P/ﬂwé CLASS SHEETS . 9220-77- 491 (Q) v RRIED PiAMe QUE T
TV A IFFERENTIAL  SETTCEDENT
PIPE ¢+ 267 STOD. WALL MEET THE (o0E Keguirements.
MATL: ASME SA-IS5 LLASS 2, 4. KC =70
» ASTIE  Sécnow IT, m-2%52.3 (L)
FUL PRoPLE  SErmgmenr .
* 3 C. REFERENCES:
GE it - apen 1779 Y ASHE S IX., Lasscmon e

<) e 2
L s S

3 SYRL FuL frofns

- &hec LA

FiLé o 5-2220-R, sire:  4/24/79
¥) BECHTEL hAwmé # SKk-0-4 75 |

SURVEYEY PIPELAE Peofiss,
$)BECHTEL LhAwAGS : 1-/57, L= 1146

0. DESCRIPTION OF ANALYSIS/STUDY PERFORMED:

DIFFERSENTIAL  SETREMENT -  STRESSES IN  BURIED  PrPNG -
AE-10l = LinveiR  Exasme ANALYSIS

26" OHEC-S4 : SERVILE WATER EEMRN FRorn UNIT #| TURBINE Bunoié
7o 36"-0H8L-/6 .

E. CONCLUSIONS: .
(o;m)” @: A.zﬂo_. 2445 i ; 3Se= 52,50, p™
i |

€. (loa) oF NC-3652.3 (b) s wor exessssd. . oK

ACTION NAME SIGNATURE DATE
CALCULATION §Y 'i E mag;izzﬂ' s ﬁg‘!&:! 1: Lo S. Jeogs m_
CMECET D AY \PKM ) ._[dm_
ST A _PATEL Y72 t/d/de

e U Fea e e

_— . Ak R R T N T - B T T T e TSNS



« A

)

$ {
& CALCULATION SHEET .
CALL. NO. AEV. NO,
] omainaton S+ T, oare =2 179 cuecxeo _M_ cars _l-7.30 _
| R MiDLA~D Unir) £2 08 N 37z20
| _DATE oK R-omBe-54 e l’/
Ss5i1/0.8
_Zv/ﬁ.vﬁs - & e
: 1H%.00 .
. v R = s g Fond
artiée
+35&| ?f
b0 Lo >
|
K qL 373,37 .)'72‘.?'
S$554 00
£ /e4.00 - g
06
s Y 30
C 4o -b.24 le
. 5o - .3 L &Y AL €l
w0 =612 Ao =043 > |40
=20 -5 .4 %0 31.14 46.82
<0 -43L 610 2%7.05 333,49
Q0 - 444 vo - —4.4¢ o 3733y =54.%0
lev - 3.84 pG0  ~—Soe— 43.58 756.%
1o - 3.]4 040 -3.L0 .2é =
1 il A ¢ L 50
130 “ T L. L a8 . . "1%0
R A Y Y Lio.
|50 - | 4. boo -2-%  p.a O

je0 =23 570
170 -235% 5%0 -240  ,.4¥% e
(%9 - 3.60 570

Q6 =346 S50 =336 0.
200 =4 [{¢

216 =§.40 Sd0 =444 .54

220 b6
230 -b.96 520 =5.% < |5,
b0 ~n4é

244 <7.0 Bvo =636 -0.%¢




@ CALCULATION SHEET =

(=]
CALC. NO. 190 4 REV. NO.

ORIGINATOR - T oars 1=l =719 cuecxeo s oars _l-7-0°
J

PRCIECT MIDLAwD Uiz \ €2, OENO. 27228

sussecr R CH 26 -OHBE -S4 seirno 2/

“ 3

€ 99277 S 5154.90
53233 49%9.0/
23544 _ | lg S0

Y p——————

Ls 2%7.8
46 .3 2
[.24

_ 34.71°%* 333,47




™

CALCULATION SHEET

CALC. NO. HEV, NO.
ORIGINATOR . Ak oare Z=21-79 _ cwscxso cate lllr"(?’
PROIECT MIiDL S D ai 1 ¢ 2 JCB NO. al238
susJECT SHEET NO. ;/
Ly ayY Q- L
> " 133(7{
<v.00 260 -25-—(. L -36-/0./ 43
§.55 2% .96
35.17 2858 '11‘5.6 - /6" 4c. 20.0
1€ /5.3%
256 - |=%.A4 -0 -2-54% :
20.93 I Sy —— e . B >
30
44 %%
35.17




. » $aie B . ». - £2 --

FILE Mo 2220-R

FULL FRC"IU’ SETTL:."AEx\,T CACE DATA SUMMARY

TASLE to. 1!

4[24 (79

PPELINE DESIGNAT!ON 26-0HBC-54

LOCATION OF REACOUT POINT Sasement Service Water Pump Structure
ELEVATION OF PIPELINE INVERT AT READOUT POINT AS SURVEYED BY

BECHTEL POWER CORPORATION —£26.06

DISTANCE FROM INVERT 2
REACOUT POINT ELEVATION COMMENTS T |
St (1) __(m) AY ysp (m) |
9 626. 06 ALl Field Data Collezted om Aprdl
| 20 | 20.0 626.04 S and 6, 1979 | =02
40. _626.13 -
40 | 60.0 §22.99 ~-5582
£0.9 62286 T
oo 100.0 §22.71 -5.58 .
| 20 1120.9 622.60 -10.2
| /6Q_ 11400 822,62 -3.9¢
11600 __ 622,70 Gl
120, 522,99
1200,0 622,95
220.0 $23.08
240 1260.0 623.10 -4.2
250.0 $23.06
| 280 1280.0 622.95 =6.0
300.0 $23.00 12
1320 1320.0 $23.16 -3.42
Lo 13 §23.16 -3.9%
| 260 §23.20 -3.00
380.0 623.16
| 400 _1400.0 $23.10 ~4.2
| 422 146200 ~523.23 -2.4
440.0 §23.23 '
| 440 |460.0° 623.22 =2. 7
480.0 623.01

MIOLAND PLANT - MIDLAND MICHIGAN

=

N
'f' h PRNIE Y AL AT B MATATE R AT TIAN ¢ LR




,.“‘ A | | - 4/ |5

FULL PRCAILE SETTLEMENT GAGE DATA SUMMARY

LMt

== TABLE No.___ 11 PIPELINE ozsxcmmovr%
&' LOCATICN OF READOUT POINT  2a. ¥
- ELEVATION OF PIPELINE INVERT AT REACCUT POINT AS sumveyep gy
BECHTEL POWEAR CCRPORATION 525,06
& DISTANCE FROM INVERT
s READOUT PGINT ELEVATICN COMMENTS . . °
. bRl () (#4) - &Y KD Im
' 500 [3s00.0 622.92 . =6.3¢
[ £20 1520.0 623. 00 . | =540
— . 540.0 —523.08 - .- .’ : 2
., . 60. 623,17 Rk '
! | S30 | ss0.0 §23. 25 : =28
P [ L20 [600.0 _ —523.26 "'2-_21'__* - |
: 620.0 _623.19
S540.0 —-823.18 :
§60.0 623 .08
90 jsqu,a §22.91 . -%.45

FILE No 2220-n

MIDLAND PLANT - MIDLAND HicHIGAN




o PR— -
— - ——— e e -

SNUM R IILES v jaim

<t NE101
- 399202 CaAaRD 1E2aACGES
1vPOT ~
“TI§0 i T 21 “31 G1 g1 81
SEQ - +* + - > +* +* +
5%, U9 —kCCASE=THEN1,
2 . HON LOCASE=4T1
3" + HED TITLEsNIDLAND SEZVIC:
g -4 10BN 26-CHEC-Su,
S PROJNC=7220,PRCBNO=1
6 OSER=.J,ONITS=2,CCDE:
7 . ANC 1 Q.26 E®27.5E6,00236,0,TKI
e % o LES/FT565.57, THEE X=
5. PA=0.9,82=20.9,3C=0.5
| T >18-8.076 -11,
11 s 40-0. ‘ 30‘
12 ¢ 2D 20 P : DISP=0.12
3 3, 20-8.1926 §.736
15 . “"“501"" 3.63 o
16 . 800~5,186 3.63 < THIXK=
N ¢ L3S/FT=278.57
", 46 571 1.72 -3, 2.46 L OD=26.0,THIK=0.237%,
19 . L —h8S/FT=278 .87 _
~ ! g €05.4) 7.73
0 21D £0 S 3 PISF=-5.52
22 . ~ 705,736 8.182
p) . 80 S5.738 8.192
1 S 10011.47 16,38
28 __.__3AD 100 "™ 1e LISF=-3.24
26 . 12011.67 16.38
27 .+ WD 120 1.0 DISP=~10.2
_28 14011.47 16,38
: . iAD 1“0 100 DISP"’.Q‘
0 . 16011.47 16.38
e . 180711.47 16,28
. 20011.07 16,28
e 22011.47 16.28
8 . _24011.47 N 16.28
38 . AAU 260 -6 CISP=~4,2
6 . 26011.47 16.38
o A 28011.47 18,2
36 . ARAD 160 1.0 — DISP==6.0
- . 30011.47 16,38
ug 32011.,47 16,38
&1 . BAD ‘3320 1.0 CISP=-3,48
“2 . 2187.73 11.023 L
ey, 349 6,52
¢ e . 5:5 3“0 1. —— DISP'-J.“B
: s ., 360 21.0
46 . RAD 360 1, D1Sp=-13,
. o 3160 20,0 4
8 . ayo 20.0
48 "o RAD 600 s DISF=-4,2
0. 9.0 20.0
$1 . RAD 420 4.0 DIS?.-ZO“
22 . 440 20.0
s 4eQ %o.o
€4 . WD ak0 .. CISP=-2.76




3sLS2. T/i]ve

£5 460 20.0
£ . 4 20.0
$7 . RAZ S00 1.0 DISP"".3‘
L €20 _20.0
59 . th !Ta— ’o 5!§P.°!c“
60 . sS40 20.0
i £60 20.0
8 o LED) 20.0
53 . .AD 580 1.0 DIS"':.‘
64 €00 20.0
65 . BAD 600 1.0 PiSP=-2.28
§6 . €20 20.0
9 . 640 20.0 &
88 . €60 20.0
59 . 6350 30.0
4 TGE0T 6,858 -3.4
72 . END
s * - * 4+ + - . +

72 CARDS IN INPUT DECKX

72 CARDS IN LOAD CASE TREN]

72 CABDS IN LCAD CASE WT1

0 WAENINGS

0 ERRORS

0 FATAL ERROCRS
:5,7L 97,
ZEE SCHACH.
JTOXN SREIOT.NETOTY
PAMETOTI TN

** CORE CHANGED F30F 35400 TO

41500 CECIFAL WORDS vwee
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4 3) s 4 rz aTA,

N ool SPECIAL STUDIES P4es | oF 4
sagugcr M !)ZHND.." AT L sweer  |_or 4’,
LMo .02 Ll P AUT CESIGN GROUP
syt PERYISE . _WATER _AG. ST /RN
T R ono M=12aT7 (&) __  _jevnva S !
A. DESICN DATA . 8. CRITERIA/OBJECTIVES |

O SHow THAT SETTLSwOT

p - Y
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