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UNITED Er~GINEERS C01,rTAINME~rT LIN~R AI\!CHOR LOAD TEST

T2ST SPECIMEN: SE"ABI:?QQ~ ,1
PE.~K LOAD:" ISZ KIPS
f f c: '? I fitr(b~ PSI (~'iiii.DY ~)

DIAL Tt I LOCATION: ou L'~~

F>LJ.\"TE: -"0 \lS:~'~Y ~Q~"2Qh=2e."L
J

DE.FL~c=:.....\ 0 ~

DIAL :;f 2" LOCATION: o~ ~~~-re:~

OF B~'<. FI'.L:..'S Of:" ~'Sn ,0

, h..J D' / r,-r~ 9 L.Q<"~ t=1 0)' s:.t=1 E:: t-:)T
VISHAY-ELLIS CALIBRATION #:~

/ OF"Z--

!'1ULTI-NETER LVOT LOAD DIAL#I DIAL#2
READING DEFL (KIPS) (IN) EIN) "

(VOLTS) (IN) xlO'S :<10 3

C).DO 0.000 O.C) 0 C)

0.3\ O.OIG 84.5 /z Co

0 . .50 O.02.S IOS.3 24 \~

0.75 c).C>3S lZZ.2.. 39 21

I.a~ 0.050 137.3 S2 27

1.2S o. Ol.o-=z.. "145.3 ~9. 3z..

1.50 0.075 144.5 8D 34-
(.75 O.DSS 79.0 <18 '3Z

2.00 O .. IDD 4s.C) J/g 32-
~~U , ~":'::-'.'.; .)~M~ ""'c ~c:~c.~- LV!::: \"

\. z... \ O.OGi c>.o 6>7 30

I./S o.oss Z6.1 C1S 37

Z.OD 0 .. '00 3(0.5 lIS 32

7.25 O. t\~ 38.; I~I 3Z
"2.'50 O.IZ~~ 3B.(c I 4-C-a 32

2.75 O .. \~~ .=38. ct I~D 3Z
3 ..·0D c).ISD 3'2>.7 173 Ez
~.zs C>. J f.D3 .- 3~.4 1Bct 3Z

-::::'~lYT D~','...·~ f='UM:=-- -rb ~:.E:>~L~D\

,.~~ OD~4 c::>.o \01 32

3.Z5 O.lt.o3 . Z9 .. z.. J 7~ 32
3.SD O.li5. 3Z,Z 190 32
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Uf'IITED. EI'rGINEERS COr-ITAIl~~1EI\rT LI?~=:R _!;.lICEOI{ LO..L_D 7~ST

7SS'T SPECI1.··IEf'T: SeAe~oa~ ,i
P1::.-\K LOAD: IS Z KIPS
ftc: PSI
DIP_L # I L09ATION: ·O~ L'uE:"R

P'-A.le: -rc> V~R\~Y HDj:;l'";LN>-?f:>.
. b~L~~-r,O~

DIJ~L Tf 2 LOCATl.OI'i: o~ ~~1"f~

o;=- t3\.A~t:, FA"C-E;- c:F" ev:x x:
\Q '\yD\l::.AT;::- §LQ/ ~ M~Y~~~~~\

VISHAY-ELLIS CALIBRATION #: ~9C)

2 OF. 2..--

t,.1UL T1 -r1ETER LVOr LOAD DIAL#I DIAL#2
READInG DEFL (KI PS) (IN) fIN)

(\'OLTS) . (IN) xlO 3 . >:10:3

- -- I 0.189 35,2- ZD~. ~7..::). I :::::>
~--

1 C:>.zoa ·35.~ z.zz. .32I.DO

4.-z.s O.ZI:3 35.8 237 32

4.5D 0:7.z.5 35.} 246 33

4.75 j c>.z~s

,
35.0 2(~:S 33I

5.00 O.Z50 I .35.4 Z7S 33

.5.Z$ O.2t.o3· .31.z z~C) 33'-"'" .
~~\ ~O"w· ..' ~ P\.)t-,~ -.~ [::) ,'S~~.)~~~ LVt:::;r-r ~ D\ ~L >:1. r ,45 ,

.33L ..-'?~ C),.\~/ 0.00

28.4 I 33

I
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I
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1
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00 392

00 393
00 397
OC 400
00 :~ 9 8
00 .401 00 .28",4
00 386
00 406

L'ID,
00 393

D\~O~)..)~c..\

·00 403 ,,-r HOZ:\:'O~~ ~FL. Of:

00 385 a.z.G:.~rl

00 375
00 345

/"Go _ ... - - -- -~--

00 283 00. 355
i) 0 250 OC 352
00 2 1 ~ 00 354
00 172 OG 357

1."30 00 1 1 1 00 355
~ 00 356

~e:~e:-r LVD, A'T
00. 359

0.\0"
00 357

~t:re:"\~D~A..'- DE:FL. or=- 00 356
00 450 CO 359
00 559 00 360

.00 752 00 360
;J a 886 00 353
00 131 3 00 355
00 :1 L!. 1 5 00 358
o(J ti1W OC 3 4 1
00 1495 00 341
00 1477 l ) Ct 326
00 ,,1 452 00 313
00 "1394 DC; 300
(1 ~ 1 354 00 285.' ~

00 ~78
.-. '"" i325 00 262~J li

00 1296 00 243
00 1253 Ou 230
U tl 1 1 6 5 OC 2 6"".

00 1 9 0
.a a 1 a7 1 00 1 8 1
00 985 00 167
00 892 00 154
00 723 00 140
00 445 00 126

s~, k) iC-S'- __ 00 ooc 00 102
"C~~~"'.H~·L LO"D 1.90 DC 04~

(K'~)

Re:~e:\ LVD-r ~,

\e:~\ Ba-ZLo

SE"r",e~':::)at~ Ii l-I.D~ \ c..o)....)A\--. t:::=>El-L~ OF O.tl.o~·'
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T.-:::27 8?2Clr·rSr'I: S~/.. ~~~7r"\,_': -'-2-
P::.~ (~ I.OAD: I 5 Cr.> .Kl p~
ftc: PSI
DI..~L TF I LOCATION: -SL\!I\~"LY

A::~)QVS: LYC.,. pt'....,....,F3~ """0

l::.4.:=:: 'O-ZD- eo _'_OF_l_
.~~-----------

\/~~\~:-y ~D%'~D~~.\'1 D~~L~':T\D".)

D:LAL :;f 2 LOCA~IOrr: '7 11 E;:;':L~H

ak:~ ~ec"E" HQUU1';:;O Ok) ;SUd=:'

Ew::- -ro ,~D\GI\-r'~ R,~,"=nr:>b-)

VISHAY-ELLIS CALIBRATION ,#:~

Cl::':~=,~:+:~ o. ~o9 C). 0 :3 G:tq Z
, Pu M P S"",, u";"· 'QQ\AlU "'-0 D'~l:.aAJ~I!£.-r L-VC.,.. A:J.Jc D'~'-~.'

r'lULTI -r'1ETER LVDr LOAD DIAL#I DIAL#2
READING 'DEFL (KIPS) (IN) {IN)

(VOLTS) (IN) xlO 3 xlO "3

~.~o o.S>o~ CJ.~ 0 I 0

C).zs O.O\~ 7.46 13 3

o~50 O.DZS 118.0 ZLD '1

0 .. ,5 C).03S '~"·l .3~ l3

1.00 0.05D 14B.O .5Z- \'1

1.ZS C).D~3 IS~'1 t&>CD zs
1.5D 0.D75 ~z..q So .s
).,s o.oSB 39.'1 0,7 5

2.00 0.10D 3,., , I:::, 4-
2.50 o.lzS 3~51 14s 4
3.00 O.\~D 34·S '17.5 4
.3.::50 0.175 .34. \ ZD'3

'f 4
,

4.00 O.ZDO 34.3 23] 4
4.50 0.2:z5 34.\ ,z.:sCf 4
5.00 0.Z50 .34.0 .. 2BS 4
~.oo 0.=00 ZB.Z 4J . 43,

7.DO 0.:65D f B.'1 '403 4
8.00 'C).ADD 20.2.. 45'3 4
9 .c>c:::> 0.4-50 ZC.G .5/S 4
Cf.C1c..o o.4qs ,Q·7 ,E.:,t.:,c; 4

-
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00 341 0.5D (, 0 202
00 345 00 212
00 346 (j C' 212
(1 (t 337 00 213
DC 345 GO 204

O.ZD C C' 343 00 ~10

00 J j ,~ 00 209
00 343 00 2 1 1
00 345 00 210
00 348 00 2.1 3
00 341 0.45 00 206
00 352 00 209

GO 350 00 2 1 1
OC 349 00 218
00 351 OC 209

O .. \S 00 3.4.P... 00 214
00 359 00 203
00 360 GO 210
CC; 358. CO 2 \) 9
00 355 00 210
00 369 D.40 CO 202
DC 365 CO 206
00 369 QO 203
00 375 i) G 202
00 352 00 199

o. \0 00 378 GO 199·
00 378 00 196
00 398 CO \.95
00 435 LO 192
00 517 00 18·9 E"'~O -rE'~\

OC 629 0.35 00 1 8 9· ·n (\ 033
00 1529 00 187 80 006
00 1520 00 188 00 194
00 ~ GCJ 186 00 2 1 7
00 1 :5 1 1 00 191 l~i;:~H~""'E:~T0 0 19 1

a.or::=... 00 1 ,~. 7 5 .--, (~ I"') , :""

\-~·:,o ~on"J~,~n (: 131'oJ '- ,_ J v

(', U 1443 00 21:; 'J 0 170
00 1 377 ~-j 0 247 00 161
JC 1339 CO ? f -z t) (l 155- .... ~

Ge- l ":- ~\ jS "c!.77 ~', t) 1 1 9.:... ...) L

(") c) 1 1 P 0 0.30 00 ~~ R 2 )0 o5,,3
00 1050 GO 2~8

00 896 00 296
00 683 00 ?C)f'"

~. 0 ,
CO 376 CO 297 D'~ 0 tv ~t:::l-'" LV[::)-r ~,

0.00 0(; 000 00 302 D' A.l. ;t::" \I,

DE'~'~.•• ~~~~c:.,- LO~":::) ,) 0 3 a 1
(I~~) (~,~)

304
80- ZG=,

00
c:..~\ 00 315

S E: I ..~~~COK \ z.. vO 337
PCr·.\:. l._O"D o'"~ 0\.-0\ =- '5 In \': o.zs f''' 340..;U

Pc;.....'.~~ LOA.C> 0 .. :~ \~ce:= I~'~ .z~< ~, 0 344
~0- 7:0-90 0.G ;47
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IJNITE:D EI{GII·IEERS COr·!TAIi'lr.,rE~rT LI?;2R Ar-rCHOR LO~_D "[SST I OF ,

TE3'I' SPECrr·JEN: ~ecA9Rco'< -,-~

PE.liK LOAD: ,44 KIPS
ftc: PSI
DIAL # I LOCATIO!'!: '.5 ,tN.
,\~vs: (YC' ;>~oc:,s::ro vs;:r>t=:Y
\4D~'~O~\.... ~~l. ,4" F~qH 'T .
D.L!~L. # 2' .LOCA1'ION: ]" Ef>OH

. ~f·,c..K r:~,-rrc MQl)~-r~Q ~" sn;,;:.

t="6c..g "To 't>,:)D)~~ RQ~e:>-r'D~

VISHAY-ELLIS CALIBRATION .#: ZC10

D1Al....tt: '3 LO~"O~ ~ <e 1bJ '5'=H'h'O

.,.,., =D HC"C»' 'R:~ f>L!>\,f5;

IE:~ BD-Z~

r~ULTI -r;1ETER LVOr LOAD DIAL#I DIAL#2 DIAL#3

READING DEFL (KIPS) (IN) f'IN) (IN)

(VOLTS) (IN) :x103 xlO3
xlO 3

~, ,::) -:::> I 0.000 0.0 0 0 0
j

I O.ZS O.O\~ 76:>.t.D I~ 0 10

0.50 O.DZS loto.9 27 'j 39
r

-

C).7S o.o~S 129.3 40 2 .Co9·

I.DC) C).oso 14/.'3 I 5~ '3 taz.
ZAo~ PE~'"

1.25 o.o~~ 85.3 ~·s I zs:Q.A~rr
o\o~ LZS

\.50 c:::>.o7S ~7.D 6Z 0 ZCl7

\.75 I c).DSS .35.0 I qz.. 0 42.8

. I2·00 0:100 3C1·7 lOS 0 ·505

Z.Sa I 0.12S 3~.4 . 133 0 ~z9

3.0C) I o.t~ 39.0 16>D 0 745
J •
f • 0?;.so t 0.175 i 3B.(.o lBG> 8551

4.(:)0 I 0
D'~'-~'Vurr

C).z.oo 3e.2 Zl~

5.00 0.250 31.Co 2~B 2
-r:::>en~_

O~ Co.oo .3z. , 322- 2
- 0.300

7.oc> O.~SO ZG..o 375 0
,

8.00 c.400 25.8 4z.~ 0

'1.00 I 0.450 Z5.S 4ez. 0_.
·9·.q~ ! 0.500 22.6 534- 0

-
Co.37 I 0.3\g 0.0 3Lo5 O·_. I

5uJ;c:
act::>

~~E

r-

CO~:~iE~TS :
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00 354 0.50 l' U LJ.:J

0'0 357
:) C 250l 2303

00 365
·0 a 252

00 375 00 252

;:),~~o~~~\' 00 381
00 252

t;::),,,l.~ '3 00 .253
0.20 00 382

00 385 00 252

00 387
00 255

00 387
00 256

00 388
00 254

00 386 0.4s 00 255

00 386
00 258

00 389
00 261'

00 391
00 262

00 387' 00 262

o.tS 00 390 00 262

00 394 .00 256

00 396 00 258

00 397
""it 257' ../ ...,

00 396 00 260

00 394 0.4D 00 258

0'0 392 uo 263 E"'-3t::::> ,e:~.,.

00 387 00 265 00 000

00 391- 00 269 00 007

00 397 00 275 00 -046

0.\0\ ,00 392 00 272 00 043

C>.IO 00 397 00 271 00 o 1 6

00 389 00 270 00 005

00 370 OC 266 00 128

o(t 326 00 272 00 092

00 257 o.~S o~ 260 00 142\..'

00 090 00 262 00 136

GO 751 00 262 00 127

OJ 822 DC 265 00 1 8 1

00 140fr 00 270 00 166
~'C~t1rT"E.~\

o !'"l Q43l]] 00 278 ~~O
00 172

'J

0.05 00 141 3 'J 0 278 'Kc~\~cts 00 158

00 1372 00· 282 00 1 3 8

00 1 30 00 ' 286 00 1 1 2

00 1257
ac 290 00 074

00 1 1 7 7
o:~c 00 321 00 249

00 1069
00 331 00 .252

00 973 00 332 00 ~38

00 839 00 333 00 241

00 692 00 337 00 235

00 460 00 335 00 194

0.00 00 - oDAD 00 336 0·0 140

~ ~~"'WNt;L L.O,..D 00 337 00 100
LH.•~~) <'~f?~) 00 332 00 065

\E~\ 8o-z.~ DC 330 00 042
~~A.S~ol<. --r :3 o.zs 00 316 00 023

oc,.~~· \..-':)~D O~ P\..O' = 14'3 K 00 321 00 009

p:;::,~~ \",.o"t::> O~ ,,,t=E::: t4~.5 00 324
r\ "

.7 , n D'~c::.o~~~c-"" LV~"'"
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BEH'NO =$=rl,"\C""-\=f;, 3D Hr:&~;;)""j~~

PL~""c;:"

DATE: 11-7-80
\'1IT:i\TESSES: S""E=rH~""" H Q\ ~~~':l~

CJ>o,.\...,J""'ObJ 1 e,.",g'::::;<e:=rc~} EQ,..,H' ') ")
Pe.~~y

SB 1 & 2
FSAR

UNITED EI~GII·rEERS CONTAIf\n~lErIT LI?J~R A~JCE0[{ LO.~D TEST

T:2:S T SPEe11vlEf·j : S,.ut::;)~ i
}.,~.t\K LOAD: ':51 .KIPS
f'! c: PSI
DI_A.L Ti I LOCA'TIO!'T: 1.5 la.,j

"SaVE: Ut::tr ~~O?;;: ,0 YE~';:Y

HD~\c.ou~\... D~e='L. 14 '/ ·F~o,..., -:S1'l.)t::)9

D.LA"L if 2' LO'CAT1. ON: 7/1 FRoM

E::ts:.< F'eL=- H Q\' h "..,.. r=:'n ("'\ ,
~'!::?c:=- ~"c.s: ,~ l'>~~CC>'"TC' sO-rptOU

VISHAY-ELLIS CALIBRA~ION #: ZqC)

r,'UL TI -rlETER
READlrJG

(VOLTS)

LVDT
DEFL
(IN)

LOAD
(KIPS)

DIAl#I
( In).

xl0 3

DIAL#2 DIAL#3
ON) (IN)

>:.10 3 xl0 3

I 0.::>00 I 0.0 o o

0.2..5

0 .. 50

I.~D

0.01"3 I 15.5

o.DZ5

IZ

Z4
37

so

8

/8

Zs

I 1.50 I 0.075 4z.4 7&

1__1_. ....,_,_5 ~!_C_._D_B_·8 L_4_3_.O__-.9-__9_o__--t-------r-__S_3_--'

I 2.0D !O.IOO I 4-~.7 104 ;;-a

I j II

Z.50 ! 0.125 44.0 1zC4 C&.S

I 2,.00 1 o. ISO' 44.9 iSS - 7Z

s.O()

i I f

j__~_._o_a__-!-l_c::.>._.7_C_C::::_-!-~__L_;G_._O__-+~__z._C)_(_.__-+- -+~_8_4..:.._.___l

i 0.250 I 4~.9 25'3 92..

100

700 0.350 50.0 3L:,L.. 103

C).4oo 0.0 F"\LU~e: 0 =- 1. ~,ut::> ~LY
(R\GH-i '-=-,\'U!'::»

9.00 0.450

0.500

o.4BO 0.0
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(~ n 465 00 262.' ,-'

00 469 00 264
00 469 0.45 00 260
CO 468 00 262

o.zo DO 463 00 260
00 465 00 256
00 467 00 255
00 460 00 251
00 460 00 230
00 456 00 '193
00 446 00 161

'00 451 00 108
00 449 0.40 00 J52
00 453

e.lS 00 4 /tr 9
00 t~ :; 3
00 447
00 447
00 4"4 6 ~~ti-r ~,.uC) ·FA.\L~D

00 440 C=::o~"'~E' Lo~t:>\~~

00 442 00 486
00 436 00 504
00 441 00 504
00 434' 00 506

0.'0 00 437 ·00 ~O3

00 4.35 OC 5f}fJ H~IH~ ~"VE:''- o~~

OC 4~8 Ou 50'T f/zll

00 4 3.0 00 502
00 240

00 429 0.:55 08 500
00 265

OC 424 UO 504
00 262r, ,-.. 420 00' ,00lJ 'oJ
00 262

OC: 416 00 503 uO 259
00 408 00 498

00 26600 400 00 4.96
c·o 263,,-.. '

323 o ='1
" .:') "'!

'::->'JS -' '.: "'r " .,;

JC 383 00 492
r.. r, ..,. ." D 00 487u l.; ;; :> ,..I

;) C 362 J ~) 494
JC 312. o.~o 00 4. 9 1
00 287 00 485
00 196 00 489
00 1 6 1 00 489
00 143 00 485
OC 1 0 1 00 484

0.0 00 aGO 60 485- -
D::r~ C=H"\.,JL.:t:::~ L~ 00 483
tl)...J ) ("\~) 00 485

\E~\ Bo-2..6=> 00 483
...- J. o.zs 00 469
-::::,\'0!:'S ....l- oa !~ 7 7

P--"-:l",-'.. ~_C'I"-"~ o t-...J ,..::> ~-.c-r ~ S \ .5 t( 00 475
~.;.;:::1\,"' .. Lor-.:.;;, 0)-.) "'Tr,~~ ':1' 50.9 t~ JO 474
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II-ZI-8a

\'~L,F-r

IE~T 8o-Z~

DATE:
.~~---~;::;;;;....------

SB 1 & 2
FSAR

UNITED l~r~GINEERS CONTAINI>v1EI{T LI?;:;R A~rCHOR LOf~D TEST

TS3T SPECI~lE!'I: 5-ruD:? Z
FEJ~}<: LOAD: 54.a KIPS
ft c:. PSI'
DI~A.~ # I LOCATION: /.S/kJ .

~~~"e:. Lvr::::fT PEic::,.53E wC vs=~'rv

~a~'~Q~\'" ~N. 14 11.1 re:~H ;"2~Uf:)~
DIAL # 2' LOCATION: 7/~ crQn

e,~~~ ~~ M:='D~\,-!:t:;?O~'\ '§\j;>t;

rN:..~ \0 't>~~-rt; ~~""'\'Q':4

VISHAY-ELLIS CALIBRATION #: Z90

i·1UL Tl-r1ETER LVOT LOAD DIAL#I . DIAL#2 DIAL#3'
READING DEFL (KIPS) (IN) {IN) (IN)

(VOLTS) (IN) xl0~ xlO ::; xi0 3

o.e>c;> 0.000 0 .. 0 0 O' 0

o~zs 0.0/3 24.2- IZ 0 .'1

D.SO 0,07..5 Z9~e 24 D /7

D·75 0.038 .34..~ 37 0 Z5
1.00 o.ose 37.9 so 0 32

l.z5 I O,OCD3 38.3 G:>4 0 39
2.00 O./DD 41. G::. /D3 0 SZ-

It

4Z,S3.00 I O./SD ISS 0 c:"S

4.00 "/
0.200 44.0 ZDg 0 77,

5.00 I O.Z5D 44~L Z.~D 0 63

~.DO D.300 4t-.4 ;3/2- 0 se
7DD 0.350 47.G:. .3l04 D 9~

S,oo 0,100 4').7 4/~ 0 95>

9.DO 0,450 49.7 I~B o. 9t.o

9.9~ 0.500 4'0.8 SIB 0 9q

.9./4 0.1.57 0.0

· i<E:~, L ~t::>"'1 .c:::..c~\ ~\,)~ -re:~\ j ~e:e= ~L..O" )
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00 446
00 507 00 4 1.9
00 5 0'7 00 433
OCJ 508 do 446
OC 502 O.ZD 00 440
00 505 00 441
00 502 00 435

0.4£ 00 497 00 442
'00 483 00 438
00 493 00 435
00 490 00 439
00 493 00 438
00 494 00 434
00 497 00 ,~ 3 2
00 490 O./~ 00 428
00 494 00 434
00 492 00 429

0.4D "00 481 00 431
00 490 00 428
00 488 00 425
00 485 00 '~2 6
00 484 00 428
00 481 00 419
00 473 00 4 1 7
00 481 0./0 00 416
00 480 00 415
00 476 00 415

0.3.5 00 476 00 .407
00 ·477 00 405
00 474 00 401
00 471 00 401
00 470 00 397
00 473 00 386
00 467 00 383
00 467 0.05 00 379
00 4 6"4 00 373.
00 '457 00 359

0.30 00 464 00 347
00 459 00 323
00 463 00 298
00 ~ 6 1 00 301
00 450 00 286
00 456 00 240
00 459 00 155
DC 454 0.00 .00 - 000
00 458 ~,..\.. ~t'\""''''->~\'' ~~

00 ,~ 5 3 (n,.) (~U:7)

O.Z~ () 0 43
\e::~\ SO-Z-G:>

00 450
p~t:.. l-OI'S:::> o~ ~Lo-r::: .5/.. B Ie '00 452

00 I~ 5 1 PE:}\~ LO,",C O~ "'''c:>e:'' ~4.Z.1(

00 450 11- ZJ-Bo

00 448
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00
00 - o0,,1

O~e: ~-rut:::> r""l..ccj

b'~~"'~t:·c.."'" ~I"TC~ S ,..~~~ .,
RA.~t:;x::)M l-O"'::::> REI'~'~~

OF"' r,~",- ~\\)t::>

0.,,9 00 4 6,2
OC 496
00 507
00 511
00 520
00 :5 2 1

o.~S 00 528
00 .5 1 9 -s~~~ ~'"'~ ~A..\\-~'C\

00 531 Etvt:;:) . -r~~\

00 529
00 538 .00 - 002
00 531 00 280
00 @ 00 275
00 00 284
00 540 00 287
00 532 00 288

O.G>D 00 539 00 283
00 534 00 286
00 540 00 286
00 535 00 287
00 535 00 286
00 533 00 282
00 536 00 282
00 531 00 .279
00 535 00 279
00 526 00 276

0.55 00 515 00 268
00 ~12 00 239
00 524 00 204
00 519 00 164

00 51? 00 1 1 6
00 5 1 8 00 070
00 518
00 514
00 502
00 500

0.50 00 ,~ 2 4
,

R'€:~e:-'"'T L vc::>-r :f c.o~-rI/VU E:'
•

'-DAf:::;)J~

0 ..50 00 ,~ 8 8
00 509
00 514
00 512 3G-46
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UNITED ENGIl'!EERS CONTAINf\'!ENT Llri2R AI'TCHOR LOAD TEST

TEST SPECIMEN: ~'UD~ S
PEAI( LOAD: 52. S KIPS
ftc: . PSI
DIliL If I LOCA'l'ION: /.5IJJ A80V~

LVD7 PR'~'E: TO 'J.J!::::J'LA-rr?::. HO~"~J~~L

DC::~.CZ""01'J 0,::- ~LI\-n::

DJ.AL .W 2" LOCATION: 7u.J FP':>t1

iJ-./ E BA~V f="6t:.t::: Or::' e' nt' K ,0

\'IS~AY-ELLIS CALIBRATION #: 'Z9o

I O:F' I- -

C),,....'-~ LD,=,,\\c\.-:)~3~/6' P~"""~D

~:rl'Dp 3a ~~..,\-r?, }"=?~ t::>t.I\'S

r~ULT1 -~lETER LVDT LOAD. DIAL#I DIAL#2 DI/~L#3

READING DEFL .(KIPS) (IN) {IN) ("IN)

(VOLTS) (IN) >:103 xlO3 xlO 3

c:>.OO D.ODC> C>. e:;, 0 0 0

0.25 0.0\3 /5·7 /z 0 S

J 24
C). so 0.025 Z9,9 0 /7

0.75 0.D35 37.9 :3&, 0 27
•:

/.00 I 0.05.0 39.7 50 0 38
I

I I 4D,to 4ft=,
/.z5 J O·0Gr:.3 LPZ D

1.50 0.075 I 4Z.7 7b 0 52,
2.00 ," ~.IOO i 43.S jDZ 0 Col

! i,
I

1 f I g /54- 0 77
3.oC) ! C). 15 c.> f 45, ·

4.00
J 1

47. / I1 ........... -." ~", I Z·07 a 93,
I ~. e-,_ ..... .-" !

J ;

)6.4 ID45.00 t
ClIIZ50 I Z5e 0

I t
t ~i t. 49.10 31 fACo.ao i C':,) •30·'2' I 0 /IS
, ,,

7·00 C).35(~ I 50.0 3CDI 0 /ZS

J I 50.9 415S.OO ~,4oo 0 /30

C:j,DO " l~ 50.3 4~~ 0 /350 .. _0

o~c: ~~.,~~ r,,~\_~~.\ ~E:~C-, LVD, \ D'~"-ou~~~"" '::.)''''L~\

~·3~ C)·5~·0 z4.1 Z 132-

7. 3 c::::, I 0.(000 5EL.Ch.:lD ~\l:)~ F"A.\U::[D

oo}\'- ~D\'C : ~~ ~"''WD~ ~A\L'=C C LY,~\=:>C \~,~ v 'C\-D Y!:.C:~ \1~~
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CO 504 00 478
00 5 1 3' 00 473
00 505 o'0 473'

00 507 00 470
00 5 1 1 D.ZO 00 471

00 510 00 468
00 5 1 2 00 471

0.4s 00 503 00 468
00 498' 00 468
00 508 00 464
00 507 00 463
00 508 00 462
00 4@6 ,00 4 5. 9
00 506 00 462
00 506 0 ..'5 00 459
00 510 00' 453.

.0.!D
00 512 00 448
00 509 ,00 449
00 508 00 452
00 G1D 00 449
00 515 00 448

,DO 5 1 3 00 447
00 5 1 3 00 436
0.0 5 1 1 00 444
00 5 1 a 0.10 00 438
00 505 00 439
00 5 1 4 00 436

o. z::; 00 ~oo 00 435
00 502 00 432
CG 507 00 427
00 505 00 427
nr. 502 00 418v v

00 ':: r', t: 00 4 1 3.IV";

(; 0 503 00 411
00 500 o.os 00 397
00 4'87 00 390
00 501 00 380

0.30 00 496 '00 365 '
00 4. 9·7 00 334
00 492 00 2·9 9
00 494 00 267
00 495 00 214
00 . ,~ 9 7 00 129
00 489 00 088
GO l. B 7 0.0 00 000
00 488 D~L.. ~H"~~""~\.. l.0,,",0

00 487 (IIV J 1~IPS)

o.zs 00 4B4 -rES' So-Zit>
00 483
00 480 PE"~~ ~'D 0'"'-.:) PLOl-:: 52.S":

00 473 pc,,~ LO" D O~ .,..,,~ IC7 .5 I.la K

00 48G CS~~D'5 3
·uo "476 3G-49 17- 7-A~
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C"""'D \E:~-r

o.ses 00 2 1 4
00 237
00 244-
00 245
00 245
00 '2 I~ 6
00 245

0.S5 00 241
00 241
00 243
00 241
00 238
DC 219
00 191
00 157
00 1 W9
00 067

0.50 00 025

o~c: 'S,\,)D F"'LCD \

R<::~~T LVC\\ RCHDVE:
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1. INTRODUCTION
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FSAR

Containment Liner Anchor Load Test
Fabrication of Specimens

Seabrook Project

Amendment S2
December 1983

The containment structure at the Seabrook Nuclear Project is a right

vertical cylinder having an inside radius of 140 feet and wall thickness

of 4'-6", and it has a hemispherical dome which is 3'-6" thick. At the base

is a 10 foot thick mat. It is designed to resist the pressure from the most

severe break in a reactor coolant pipe. In order to meet the leak tightness

requirements of the vessel, a steel liner plate is installed over the inside

surface of the concrete. The liner is generally 3/8 inch thick in the cyl-

indrical portion and is thickened to 3/4 inches in the penetration areas near

the base. The liner in the dome has a uniform thickness of 1/2 inch and it

is 1/4 inch thick on top of the mat.' It is anchored to the concrete shell by

embedded structural tees and studs welded to the 'liner plate. Headed studs

are only used on the 3/4 inch plates in the penetration area. The tees are

used in all other regions.

The purpose of these tests is to define a load-deflection curve for the

anchors which can be used in the analysis of the liner/anchor system. The

liner strains and anchor displacements must meet the requirements of the ASME

Section III Division 2 Code.

2. MATERIALS

2.1 Tees

The tees are ,made from SA36 steel. They were rolled in Japan and accord-

ingly have metric dimensions. The tee WT 100x100 corresponds very closely
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with the American w~ 4x7.5 (3.94 in. vs 4.0 in. flange width).

2.2 Studs

Amendment 52
December 1983

The stud material conforms to ASTM Specification A-lOB Grade 101B. The

yield stress is approximately 50 ksi and the ultimate strength is approximately

. 60 ksi.

2.3 Liner Plate

The liner plate is made from SA 516 Grade 60 steel (Specification 9763.

006 15-1). The plate was cut so that the tensile load on the plate during

the test is applied in the direction of rolling. The plate thickness used for

all tests, including the studs, was 3/8 inch. In the containment structure

the studs are welded to a 3/4 inch plate. It is expected that the thinner

plate used in the test will permit larger rotations of the anchor in the

vicinity of the plate causing larger stresses in the concrete and thereby.

conservative results.

2.4 Concrete

All concrete was mixed in accordance with PSNH Specification 9763.006

~9-7 and 9763-69-3. The design strength· vas 4000 psi. The concrete mix is

the same as used in the containment structure. An air-entraining and retard-

i~g admixture was used. The concrete was Atlantic Type II and the coarse ag~'

gregate conforms to ASTM C-67.

2.5 Reinforcement

The concrete is reinforced with rebar that conforms to ASTM A615 Grade

60 Specifications.

3G-S4
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The dimensions of the specimens, the reinforcement and pertinent details

are shown in the drawing LT-l. The overall size of the specimens and the

length and taper of the liner were based on the dimensional limitations of the

testing equipment. The reinforcement served two purposes. It first provided

a confinement of the concrete and prevented tracking that could occur during

transportation and other handling. Also, additional rebar were placed on the

side of the tees away from the load application. The purpose of these bars

was to prevent overall cracking of the specimen when the test load is applied.

They are intended to eliminate failure modes that might occur due to the phy-

sical limit'ations of the test specimen'. Any cracking of the free vert.ical

surfaces would not be representative of what could occur in the actual struc-

ture which is continuous. The length of the tee specimens was held to 12 in-

ches, to minimize the effect of the free edge.

These problems are not expected to occur when studs are used because the

failure will be localized to a small area. The same overall dimensions were

used for simplicity of fabrication.

4. POURING PROCEDURE

The test block forms were fabricated at the Seabrook site. The liner

formed one side of the form as is the case in the containment structure. The

tees were oriented vertically during the pouring operation. Before the con-

crete was poured a thin coating of WD-40 was sprayed on the liner to eliminate

bond between the liner and concrete. Concrete was mixed at the Site Batch

Plant and brought to the test area by trucks. The concrete was placed into

the forms by a pump truck to simulate actual field placement conditions.
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Each specimen was fabricated in three lifts.
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December 1983

After each lift a vibrator

was used to consolidate the concrete and eliminate voids. Two different

trucks were used. Twelve cylinders were taken from each truck. In addition,

six cylinders were made for each specimen. These were stored on site in a

controlled environment curing room. Three were broken on the day of the test

of the specimen. At the end of the pour the top of the concrete surface

was troweled to a smooth finish. A chemical curing compound was applied to

the exposed surface to seal in moisture and thereby replace water curing.

5. TRANSPORTATION

The specimens were transported to Knoxville, Tennessee on two flatbed

trucks 14 days after fabrication. Five day cylinder breaks indicated a strength

of 3550 psi.
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Plate 1: Close-up of tee welded to liner
plate

Plate 2: Reinforcing cage and tee
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Plate 3: Finished specimens at end of
pouring operation
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