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Inquiry 5 - continued Pg. 5
We have re-reviewed floor spectra for the Prairie Islané Plant for
4, 5 and 7 percent damping and have concluded that our walls with
5% damping are conservative as designed and will meet the require-
ments of Reg. Guide 1.6l1l. The conclusions are based on the
following facts:

a) Safe shutdown ground accelerations are twice as large

as operating basis earthquake.

b) Allowable stresses are fifty percent greater for load
combinations in-luding safe shutdown earthquake than

those including operating basis earthquake.

¢) Ratios of floor response spectral accelerations for

4 and 5 percent damping are less than 2/1.5 = 1,33,

INQUIRY 6
Provide sample calculations to indicate how the effect of higher mode

of vibration are considered in the analysis.

RESPONSE :

Masonry walls are analyzed as beams and/or plates. Seismic loads
for typical walls are applied as uniform loads on the entire wall.
The intensity of the loads is based upon the spectral accelerations
corresponding to the fundamental mode of vibration, The mid span
bending moment for a simply supported beam with a uniformly
distributed load is approximately 22% greater than for the load

corresponding tc the Funaamental mode.
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Pg. 10

Inquiry 9 - continued
The multiwythe walls of Prairie Island Plant are not subjected to
loads normal to the walls except for the seismic forces due to
self weight and minor attachments. These walls, also, have rein-
forcing ties to connect the wythes. This reinforcement consists of
#3 ties at 16" c/c vertically and 32" to 48" c/c horizontally. The
maximum computed tensile stresses between blocks and fill material is

less than 3 psi.

Prairie Island Nuclear Plant uses a conservative value of 10 psi

as the allowable collar joint shear stress. This is compared with
the Flexural shear stress of l.l/?i? permitted per ACI 531-79.
For the Prairie Island Plant this translates into 43 psi allowable

shear stress.

The maximum computed value of collar joint shear stress for multiwythe

walls is less than 5 psi including SSE loads.

Sampie Calculation:

Given: 18" Double Wythe solid grouted wall
: Span = 15', both ends simply supported

: Attached load on wall = 200 lb. rigidly attached

Assume: Wall is uncracked
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Pg. 14
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TWIN CITY TESTING®o ENGINEERING LAB®RATORY. INC. | |2

ENGINEERS AND CHEMISTS
862 Cromwell Avenue - St. Paul, Minn. 55114

REPORT O : CONCRETE BLOCK TEST «
: NORTHERN STATES POWER COMPANY
PROJECT: NUCLEAR GENERATING PLANT DATE: December 11, 1969
:ePORTED To: PRAIRIE ISLAND, MINNESOTA FURNISHED BY: Standard Building Material Co.
Standard Building Material Company
(8) 1201 South Concord COMER: T

South St. Paul, Minnesota 55075
= —_
.ABORATORY No. b=6736 ASTM C90-66T

SPECIFICATIONS
JIMENSIONS: GRADE "U-1"
Individual Average of
SompleNUMBEr . ... ... evan 11 12 13 14 13 Units 5 Units
Sizeand TypeofBlock . ... ........ 12" X 8" X 16" Sand Concrete
LRI . . csrsbeovinivaness 15 5/8 15 5/8 15 5/8 15 5/8 15 5/8
Wigthlind .. ..., 11 5/8 11 5/8 11 5/8 11 5/8 11 5/8
LT R e 7 5/8 75/8 7 5/8 7 5/8 7 5/8
Sheil Thickness (in.) . ... .......... 19/16 19/16 1 9/16 15/8 1 5/8 Min. 13"
Neb Thickness (in.) .............. 1 17/64 1 17/64 1 21/64 1 19/64 1 17/64 Min, 1 1/8"
Weight as Received (Ib) . .......... 51.52 51.83 51.98 51.49 51.38
Numbw ot Calls .. .5.0025:0000. 2 2 2 2 2
VOIS IR . v s s n s e s sy 51 51 51 51 51
Equivalent Web lin/tin. ft.). . ... .. .. 3.13 2.92 3.16 3.02 2.92 Min, 2k"
DU SR i o 5 50 4 e 08 0 e o 4
AT"IRPTION:
RIEEIR - . o v v b O d R e b
EDACH PL., o cwnio v s anTonswnnss
DRY DENSITY (paf) .... .. co00vne

VOISTURE CONTENT AS RECEIVED:

Per Cent of Total Absorption . ... ...

COMPRESSION:
R e G S P 304,000 312,000 247,000 310,000 297,000
Gross Area (sq. in.) . . L e 182 182 182 182
Gross Unit Load (psi). . .. .. s> » 3 LGT0 1720 1360 1710 1640 Min, 800psi Min.1000psi
Net Area (sq. in) ... ... .. 89.5 89.7 89.7 89.7 89.7
Net Unit Load (psi) . . ............3400 3480 2750 3450 3310 Min,1600psi Min.20C0psi
DS T .- i vkt i i December 9, 1969

POTENTIAL SHRINKAGE (%'. ... ....

REMARKS: The above blocks meet the compressive strength requirements of ASTM Specification
10=b6T for Grade U-1 Hollow Load-Bearing Concrete Masonry Units, Samples were submitted to
he laboratory and received here on November 28, 1969,

VIUAL PROTECTION TO CLIENTS. THE PUBLIC AND CQURSELVES ALL REPOATS ARE SUBMITTILD AS THE CONFIDENTIAL PROPEATY COF CLIENTS ANU AUTHOR.
v FOR PUBLICAT ON OF BTATEMENTS CONCLUBIONS CR EXTRACTS 7A0M Of RECARDING CUR SEPORTE 180 RESENVED PENODING OUR wu, Persy ARBPAOVAL
P — - . S . -
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Twin City Testing :/md Engineering chc;-iofy, Inc.

by Aot l;ckf_r/fu:%:m
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TWIN CITY TESTING ano ENGINEERING LABORATCRY. iNC. L '©

ENGINEERS AND CHEMISTS
662 Cromwell Avenue - St, Paul, Minn. 55114

REPORT OF: CCNCRETE BLOCK TEST
NORTHERN STATES POWER COMPANY Addac 82 Senn
PROUECT: NUCLEAR GENERATING PLANT DATE: gt B L
REPORTED TO: PRAIRIE ISLAND, MINNESOTA FURNISHED BY: gtan:la?d Buili‘.ing S .terdals (
. g cuth $t. Paul, Mirnesota
e cores to: (1) NSP (Jub)

. [ § \
Welch, Minnesota 55989 ARERs * Johg Neder

== —
LABORATORY No. 6-7799 ASTM C90-66T
SPECLFICATIONS
DINENSIONS: GRADE "U-1"
Individual Average of
Sample Number .. ... ........... 1 ¥ ' 3 4 5 [ Unit S Units
Sizeand Typeof Block ... ... ....8" x 8" x 16" Lightweight
Length (in) . ........ ce.......15 5/8 15 5/8 155/8 15 5/8 15 5/8 15 5/8
WSR2 T e 2 R 7 5/8 7 5/8 7 5/8 7 5/8 7 5/8 7 5/8
Meight (in) . . . .. oven v e .o ¥ I8 7 5/8 7 5/8 7 5/8 7 5/8 7 3/8
Shell Thickness (in.) . . ........... 117/64 1 1/4 19/32 19/32 117/646 1 19/64 Min. 1 1/&'
Web Thickness (in.) . .............1 3/64 1 3/64 1 1/32 1 3/64 1 3/64 1 3/64 Min. 1“
Weight as Receivea (ib.) . ... ....... 24 69 24.69 24,42 24.61 24.48 24,81
Numberof Ceils . .. ............. 2 2 2 2 2 2
Vouds (%) . . - St o T B o
Equivalent Web (in/lin. ft)), . .. .. ... 2.43 2.43 2.45 2.45 2.43 2.45 Min. 2 1/4'
DatsCagt ..o olivininsans
-SORPTION:
Per Cent . .5 A la e L el
Lb./Cu. Ft.
ORY DENSITY (pef) ......c0o00vees
MCISTURE CONTENT AS RECEIVED:
Per Cent of Total Absorption . . . . .
COMPRESSION:
Load (Ib)). . ..156,000 137,000 133,000 14¢,000 128,000 142,000
Cross Area (sq. in) .. .......... 119 119 119 119 119 119 Min. Min.
Gross Urit Load fps)). . . .. .. .. 1310 1150 1120 1250 1080 1190 €00 psi 1000 psi
Net Area (sq. in) . ...
Net Unit Load (psi) . . . ‘im b
Dateof Test...................August 31, 1970
POTENTIAL SHRINKAGE (%) ........
FEMARKS: The above blozk meet ASTM Compression Specitications for Grade U-I1 lHollcw Load-
Dearing Concrete Masonry Units. Samples were taken from the project stockpile

iccated on the west end of the storage area by Mr. kill Mahonev on Augus

S A MUTUAL FROTELTY O8N TO CLIENTS TRE PUBLIC AND OUABELYES ALL SEPOATE ARE SUBMITTED AD THE CONPIDENTIAL PRCOSERTY CF CLIINTS A0 AUTHOR
AYION FOR AUDL ICATION ©F STATEMENTS CONCLUBIONS G0 RITRACTS FRAOM OR #t SARDING OUR AREPORTS 8 RISCAVED PENTING 7 B wR T N gPRec -
——— S ———

Twin City Testin anﬂr;gnpoering ;aborafaf';, inc
P sk JT s .
8y A7 ol £ J e~
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TWIN CITY TESTiNDano ENGINEERING LAZBRATORY. INC. |17

ENGINEERS AND CHEMISTS

5t. Poul, Minn, £5114
FEPCRY OF: CONCQETE BLOCK TEST -

'IJRT';LRQ JTI\T ) f"uu ER -\,l 9?\4{

NUCLEAR GENERATING PLANT
PRAIRIE [SLAND, MINNESOTA

642 C-omwell Avenve -

oate: llarch 13, 1974

PROQJECT

REPORTFD TO:

Foley Bros Inc

FURNISHED BY:

Route 2 COPIES TO.
Welch, N 53083
Attn: Oonaid E. Jonnson
= — ——— —————
LABORATORY No. 0-12760 AE R PN
ASTIY CO80-64T
DIMENSIONS: SSE:ITZLAT:G 5
Sample Number g 1 2 3 - 5 Tndivi- Averaae
Size and Type of Biock . . . ¢" x 8" x 16" Sand Concrete duil of 5§
B IRREREY, < 2 5 oo i < 2 g § 15 5/8 15 58 1558/8 155/8 155/8 Unit Units
WG DI « o o ns e seens e s 7 §/3 7 5/3 7 5/8 7 8/3 7 5/8
Meght 1) . sc i svasrmacaiacs 7 8/5 7 5/8 7 5/8 7 5/8 7 5/8
Shell Thickness (in) . . ... ......... 1 1¢/64 19/32 111/32 1 5/16 1 5/i6 Min, 1%"
Web Thickness (in.) .. ........ 1116 1 Y16 1 3732 11732 1 3732 Min, 1"
Weight as Received {(!b.) ... ........ 38.14 37.96 37.99 37.15 36.7
Number of Cells . . .. ....coonven- 2 2 2 ? Z
VOIS {%) . o v v s svesonnconsvons 48 48 47 48 48
Eguivalent Web (in./lin, ft.). . .. 2.4 2.46 2.52 2.45 2.52 Hin. &%
57T ex T U ST P
ABSORPTION:
Por Calt . ....svnscvumassne £.8 5.4 9.5 6.3 £.4
BT R, . s 5 sk e e o i R 7.9 7.4 7.5 3.4 3.6 tax. 10 ¢
DRY DENSITY (pef) . .....cvvuvnnn 136 137 136 134 134
MOISTURE CONTENT AS RECEIVED:
Per Cent of Total Absorpticn .. .. ... 37 18 19 28 15 Max. 35%
COMPRESSION:
SAMD IR HUMDEY . s« c5 sswss s ssss B 7 3 g 10
Load (Ib). ... vovviennnnn 185,000 195,000 215,000 240,000+ 227,30
Gross Area (s@. in) .. ............ 112 119 119 118 119 Min, "“in.
Sross Unit Load (psi). . . . . cdrsuss 1SS0 1650 1810 2020+ 19190 3CN ns1 1600 psi
Net Area (sq. in.) 62 62 62 62 62 Min, *in,
Net Unit Load (psi! 28C0 3140 3470 3880+ 3670 1600 ns1 20C0 psi
Dot TOR . . ..o covvrvrarsnuns
POTENTIAL SHRINKAGE (%) ........
REMARKS: The above block meet ASTHM specifications for Grauve U-l Hollow Load-Lo.rina Concrat
Hasonry Units.— ~— —  —— —
Samples were taken at the iob site bv Twin Citv Testing and tngingering Laloratory, Inc. on

x By -~ A
arch 9, 12/4,
AS A MUTUAL PROTECTION TO CLIENTS THE PUBLIC AND OUASELVES ALL REPCATS ARF SLEMITIED A8 THE CONFIDENT AL PROPEATY OF “LIINTS AND AUTHUR

TATION POR APUBLICATION OF BTATEMENIS CZMCLU MONT O EATRACTS FROM CA SISARDING CUR AEATETE 1S RESPAVED FINDING CUR AU TTEN ARPPROVAL
e e e Tt —— S = oS e e R SR S s S o — ——

N1s work was adthor iz2e v ' rurcnase
L i - vy L PG b > o M - b Tl »
Order humber NSP30. iwin Ciry Testing and E'\g.nee. rg Laborctory, Inc.
P /
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REPORT OF:

PROJECT:

TWIN CITY TESTING

NORTHERN STATES POWER COMPANY

NUCLEAR GENERATING PIANT
PRAIRIE ISIAND, MINNESOTA

Ao ENGINEERING USOR.‘\TORY. i

ENGINEERS AND CHEMISTS
Cromwell Avenue - $t. Poul, Minn. 55114

MORTAA COMPRESSION TESTS

NC.

_September 21, 1971
rURNISHED BY: JOD Mixad

DATE:

REPORTED TO: T lgy Brothers, inc.

Route 2

Welch, Minnesota 55089
e, Don_Johnson

Astor

FIELD DATA:
Jeob Identification
Date Cast
Age to be Tested, days
Type cf Sample

Location Placed

(ASTM:C476

Specified Strength
Type PL)

Mix Proportions:
-ement
Linme
Sand

Northern States Fower Ce. { ‘ot
Route 2 - Welch, Minnesota
Attn: Mr, John Meier

corigs ro: (1)

1A 1B 2A 23
August 23, 1571
? 28 7 28

Two 3" x 6" Mortar Cylinders

' Concrete Block Wall for Chemical Drain Tark,

Grid location 7 o 8 & J to X, Elevation &95'-0" to 704'-5"
Minimum 1500 psi @ 7 Days, 2500 @ 28 Days

1 part (1 sack) Portland cezent

1/2 part(1/2 sack) Hydrated lime

4 parts (27 shevels) Masonry Sand furnished by Pepin Concrete
Products Comparny

COMPRESSIVE STRENGTH:

Laboratory Number
Date Received
Method of Curing:
Days on Job & Enroute
Days Lab. Cured
Area, square inches

Load at Failure, pounds

Strength, psi

REMARKS:

883 883 834 e
August 26, 157

a zg Z Zg
7.07 7.07 7,07 7,07
16,860 27,780 16,770 27,100
2380 3930 2370 J 3830

The above samples meet project specifications,




