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POWER & LIGHT NEW ORLEANS LOUISIANA 701 74-8008 ® (B04) 386-2348
WHREs Svetem

October 12, 1984

W3P84-2862
3-A1.01.04

Director of Nuclear Reactor Regulation
Attention: Mr. G. W. Knighton, Chief
Licensing Branch No. 3

Division of Licensing

U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Knighton:
Subject: Waterford 3 SES

Docket No. 50-382
MASONRY BLOCK WALLS

References: 1) NRC Inspection & Enforcement Bulletin No. 80-11, dated 5/8/80

2) LPL 14934 from D.L. Aswell (LP&L) to A. Schwencer (NRC),
dated 8/22/80

3) LP&L letter W3K84-0842 from R.S. Leddick to R.C. DeYoung (NRC),
dated 4/11/84

4) NRC Inspection & Enforcement Report No. 80-07 (Waterford 3),
dated 5/14/84

By Reference 1, the NRC requested that LP&L review the design bases for masonry
walls.

In Reference 2, LP&L addressed IEB 80-11 and stated that no seismic Category I
equipment was attached to masonry block walls at Waterford 3.

In Reference 3, LP&L committed to a program designed to review design
adequacy and as-built conditions for the Waterford 3 masonry block walls.

In Reference 4, the findings of the NRC Construction Appraisal Team (CAT)
indicated that further review of documentation for the masonry block walls
would be required.

On September 25-27, 1984, the NRC experts (Dr. P. T. Kuo and Mr. F. Rinaldi)
visited the Waterford 3 site and reviewed documentation pertinent to design
and construction of the masonry walls. During their visit, the inspectors
determined that the material available for review was insufficient and
requested that LP&L provide some additional information.
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Mr. G. W. Kmighton, Chief
W3P84-2862
Page 2

Enclosed is the additional information requested by the NRC reviewers. It is
provided in the format of responses to the sixteen confirmatory items
identified during the site visit. Once the material is given NRC review, LPA&L

1s prepared to visit and discuss any further information or details on the
Waterford 3 masonry walls construction.

1f you have any questions, please contact C. E. Wuller at (504) 464-3499.

Very truly yours,

77/ ok

K.W. Cook
Nuclear Support & Licensing Manager

KWC:GEW: sms

ce: E.L. Blake (w/o enclosure), W.M. Stevenson (w/o enclosure), J. Wilson,
G.L. Constable, P.T. Kuo, F. Rinaldi



MEMORANDUNM

September 28, 1984
ES-10106-84

TO: M. Yates/J. Houghtaling
TROM: J. DeBrui %.__:-
SUBJECT: LOUISIANA & LIGHT COMPANY

WATERFORD STEAM ELECTRIC STATION

1984 - 1165 MW INSTALLATION - UNIT NO. 3
FOLLOWUP ACTION PLAN FOR CLOSURE OF MASONRY
BLOCK WALLS CAT ITEM 6.2/6.3

Attached is the list of confirmatory items eminating from the NRR audit of the
Masonry Block Wall design and installation. Four (4) of the sixteen (16) items

have

been resolved. Closure of the remaining items will be accomplished as

follows:

1)

Analysis is required to close the remaining items. Responsibilities has
been delegated as noted below:

a) W.T. Teng shall resolve Item No. 3 in conjunction with the Civil SAG
. Group in New York.

b) All other open items requiring analysis will be performed at site
under the direction of Gabe Aliberti.

2) Gabe Aliberti will coordinate with Bob Bagnetto of LP&L Project Engineering
to expedite LP&L validation activities.

3) John DeBruin will prepare the draft letter to NRC for LP&L's use in
transmitting the final documentation package to NRC. The Plan is submit
the package by 10,8/84.

4) Gabe Aliberti will provide photographic documentation of the core drill
results, This will be submitted as part of the package.

5) A followup meeting with NRC is to be held in mid October in Bethsada, MD in
order to close the remaining open items.

JD/ecl

ce: B. Crant
E. Kowalski
J. Tompeck

J. Costello

R. Burski - LP&L
J. Hart

G. Aliberti

ESSE File P.83

CAT/REG1] . .
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LOUISIANA POWER & LIGHT COMPANY
WATERFORD SES - UNIT NO. 3

9/28/84
“I’ 3:30 PM
SUMMARY OF CONFIRMATORY
ITEMS STEMMING FROM
NRR EVALUATION OF
MASONRY BLOCK WALLS
NRC CAT ITEM NO. 6.2 & 6.3
NRC REVLIEW
ITEM NO. STATUS QUESTION RESPONSE

1. Open Verify structural Verificacion of curb
adequacy of concrete structural adequacy
curb used to support is provided in Calec.
Hollow Block Walls. Pkg. No. 1. Package
Consider shear and bending No. 1 also provides
loads in analysis. Verify verification of lap
adequacy of lap splice detail. splice details and the
Verify adequacy of FCR-CH-891. embedded plate

detail shown in FCR~
CH-891.

2. Open Verify structural adequacy Calculation Package
of vertical support for No. 2 provides
removable solid block wall verification of
under bearing, bending and vertical support for

("] shear loads, at diaphragm solid block wall.
locations, Are test reports Structural adequacy
available? has teen verified by

analysis. No tests
wvere deemed
necessary.

3. Open Clarify how the seismic A final report will
acceleration value of .3g was be submitted by
selected for use in calculacions. 10/8/84. Refer to
Confirm weight calculation. the attached Memo
Confirm height limits used in No. ES~10131-84 for
analysis with as-built conditions. status.

Provide frequency analysis for
both solid block and
or hollow block walls. Provide
frequency analysis for Wall Sl
and S21.
4. Resolved Verify that yield stress of Verification 1is

rebar is still within ,9fy
wvhen multiplier is 2.

provided in Calc.
Package No. 4




QUESTION

Page 2

RESPONSE

7.

9.

10.

Resolved

Open

Verify the structural adequacy of
Masonry Walls when miscellaneous
non-seismic loads are considered
Select Walls S1, H2, H13, and
W29 for this analysis.

Confirm impact loads are low

due to adjacent cable tray
support material motion during

a seismic event, Wall S2 typical.

Provide connection details
between pe Jendicular block

"walle and block wall to

reinforced concrete wall,
and L-shaped wall connections
to diaphragm. (Example S6)

Confirm that block placement on
vall H6/H7 is the exception. In
this case blocks are staggered in
lieu of vertical stacking as is
typical for other hollow block
walls. Verify structural adequacy
of detail DN which is not
presently covered in CAT

Response.

Verify structural adequacy of
wvalls 78, 79 & 80 (Stair well
no. . 7) due to slab loads.

Identify mechanism of load
transfer between multiwythe
valls, Verify as-built details
used at diaphragm interface and
structural adequacy of the as~
built condition. Based on
inspection observations during
audit, justify the adequacy
as-built spacing between wythe
for solid block walls. Provide
documentation of {inspection
results,

Calculation Package
No. 5 provides
verification of wall
S1. Verification of
walls H2,13 & W29
will be provided by
10/8/84.

Confirmation is
provided in
Calculation Pkg.
No. 6

Connection details &
specifications are
provided in Packaga
No. 7.

Confirmation of
acceptable block
placement is
provided in
attached Memo No.
ES~10130-84.
Structural adequacy
of detail DN is
verified as noted in
the attached Cale.
Package No. 8.

Verification is
provided in Calec.
Package No. 9.

Documentation and
verification will
be provided by

10/8/84.




1.

12.
13.

14.

. 15.

16.

CAT/REG1]

Page 3

Resolved

Resolved

Provide status of unfinished
block wall in CCW Heat Exchanger
Room A,

Provide a summary of block wall
versus boundary conditions.

Provide cclculation for dur-o-
val using corrected y'eld stress
value.

Verify allowable stress table
used in calculations.

Clarify the modulus used in
wall analysis.

Verify that code minimum
reinforcement requirements
are met for vertical and
horizontal reinforcement.

Refer to the

attached LPS&L draft

memo on plans for wall
repairs. A formal letter
will be submitted.

Summary data will
be provided by
10/8/84.

Refer to Cale. Pkg.
No. 13 for
verification,

Corrected table

will be furnished.
Calculation results
are not expected

to be affected, &
this will be

verified. Data to be
provided by 10/8/84.

Modulus of
Elasticity is used
in analysis.

Data will be
submitted by 10/8/84
This will be done &
calculations will be
furnished.

T W T e i . ey W
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WSES-FSAR-UNIT-3

FOR REFERENCE oMLY Tem 4|

3.8.3.2 Applicable Codes Standards and Specifications
0:3:2.1 General Codes and Standards
a) Concrete Internazl Structures

b)

All concrete internal structures are designed in accordance with ap—-
plicable portion of ACI 318-63, Ultimate Strength Design Part IV B,

with the excéption rhat ACI JIB=71 {s_used for design of reinforcing

steel splices. A listing of other standsrd codes or standards is as
follows:

1)  ACI-214-65

Recommended Practice for Evaluation of Compression
Test Results of Field Concrete

2) ACI-301-66 - Specification for Structural Concrete for Build-
ACI-301-72 ings (Exceptions noted in Sulsection 3.8.3.6.1.2)

3) ACI-315-65 - Manual of Standard Practice for Detailing Rein-

forced Concrete

4) ACI-347-68

Recommended Practice for Concrete Formwork

5)  ACI-211.1-70 (Formerly ACI-613-54) - Recommended Practice for
ACI-211.1-74 Selecting Proportions for Normal Weight Concrete

6) ACI-304-73 (Formerly ACI-614-59) - Recommended Practice for

Measuring, Mixing, Transportiog and Placing
Concrete

7)  ACI (1767) - Manual of Concrete Inspectiom

8) CRSI-565 = Recommended Practice for Placimg Reinforcing Bars
(20th Edition)

9)  ANSI N45.2.5 - 1974 - Supplementary Quality Assurance Require—
ments for Installatiom, Inspection and
- Testing of Structural Concrete 2nd
Structural Steel Durimg the Construction
Phase of Nuclear Powexr Plants.

ACI-349, "Proposed Code Requirements for Nuclear Safety Related
Concrete Structures” was not used in Waterford-3 design.

Steel Internal Structures

The design, fabrication, erection and inspectiom and testing of the
steel internal structures comply with the applicable requirements of
»the documents listed below. Specific sections of these documents
which have been followed are indicated in the following:

1) American Society of Mechanical Engineers (4SME) “Boiler and
Pressure Vessel Code," 1971,

3.8-41
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ok wene Alowable Stresses in Conerete for Workingestres-
Design of Buildings*t

Allowable stresses

For strength of concrete

For any shown below

Prescription strength of
conercle in :
arcordance

\rllh‘s-u‘, 502 f"- l [em™ ! Fam ' o™

of ACI 318-63 -.m J.000 | 4.000 5.000

>

psi psi psi psi
Modulus of clasticity ratio n: '.".)0000!!)—
w'*33 V/'a
90 < w < 155
n26
For concrite weighing 14511
per cu ft
(see Secv. 1102 of ACI
LT T - TR n PP, 10 a 8 7
Flesursl /,: i
Extreme filer stress in com- |
pression. ... ......... fe 0. 45/, 1,128 1,350 1,800 2,250

Fxtreme fiber stress in ten-
sion in plain concrete foot- - ‘
ings and walls.......... y A 1.6 V/ 80 88 102 113 1

Shear » tas a measure of diag- !
onal tension at a distance
d from the fuce of the sup-

|
port): e
Beams with no web rein- |
foreementt............., e 1.1 V7, 55¢ 80+ 704 (L] B
Joists with no web reinforce-
R %| 1.2vVF, 61 66 77 6

Members with vertical or in-
clined web reinforcement
or properly combined
bent bars and vertical »
stirrups. . ............... v | 8VT. 250 274 ate a4 !

Slabe and footings (periph-
eral shear, See. 1207 of

ACI31888)t.......... te 2/, 100t 110% 126+ 141¢
Bearing /.: $
Onfullaren............... A 0. 25/, 625 750 1,000 | 1,250

On one-third arca or lessg. .| . € 375/ 038 1,128 1,500 187§

* ACI Standard Building Code Requirements for Reinforced Concrete, ACI 318-63.

t Members subject to stresses produced by wind or earthquake jorces combined with - l
other loads may be proporticned for stresses one-third greater than those specified if th s
wection thus required in bol bess than that needed for the combination of dead and live
load.  For shenr values for lightweight ageregate concrete see See. 1208 of ACI 318-83.

$ This increuse shull be permitted only when the least distance between the edges of the
londed and unloaded ureas is & mnimum of one-fourth of the paraliel side dimension of the
loaded ares. The allowable bearing stress on a reasonably concentric ares grester than
one-third but jess than the full area shall be interpolated between the values given.

b
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Reinforcement 20.2—Minimum splice lengths

ITEM 4|

F FOR REFERENCE ONLY
i MINTMM SPLICF LENGTHS
- fe*4,000psi
E TENSINN BAKS COMPRESSION
M REGULAR BaRS 10P BAKS RARS
E CLASS CIASS NCLOSED
N i 5 [ D 3 A 3 D |juPEN [ TIES | SPIRALS
FOOTNOTE 2 3 4 i 2 3 4 5
2:2 REFERENCES 40 Se Sa Se Sb 5b Sb Sb 6 7 s
Ban fy fa | 38 | 170y | 200y || Ly | 130y | 70y | 202, || Pae 083fy| 0.75fy
SI2E | ot e J‘
a0 12 12 12 12 12 12 14 17 12 12 12
3 |So 12 12 13 15 12 14 18 21 12 12 12
60 12 12 15 18 13 16 21 25 12 12 12
80 15 20 24 30 21 27 36 a2 bl 1S 14
a0 12 12 1a 16 12 15 19 22 0 12 | 12
S0 12 13 17 20 14 18 24 24 13 12 12
4 lso || 12 | 16 | 20 | 20 17 | 22 | 29 | 3a || &S 13 12
80 20 26 34 40 28 36 48 S8 >a 20 18
) 12 13 1’ 20 18 18 24 28 i3 12 12
50 13 16 21 25 18 23 30 35 16 13 12
5 |so 15 20 24 30 21 27 34 a2 e 16 18
B0 25 33 a3 S0 38 a4k 60 70 30 25 23
30 12 16 20 24 17 22 29 Ja || =% 13 12
S0 15 20 26 30 21 27 36 42 19 16 1a
6 |40 18 23 3 36 25 33 43 50 23 19 17
80 30 9 51 60 42 5% 71 Aa 2% a0 27
T 140 15 20 26 30 21 28 36 ") ] | 15 13
50 19 25 32 38 27 5 45 53 22 18 16
. 7 leo || 23 | 30 | 39 | «s 32 | 1 sa | sa || 2s 22 20
80 38 a9 45 76 513 69 90 106 &2 15 32
a0 20 26 ja Y] 28 34 18 56 Fal 1 15
50 2% 33 a3 50 35 uh 60 70 b 22 19
8 150 fl 30 | 39 | st ! s0 |laz | 55 | 71 | aa " @ | 25 | 23
30 50 65 35 | 100 70 91 l119 liao am aQ 36
a0 25 33 43 51 35 ' an 71 1 17
S0 32 4 Sa 63 na 58 ’5 A9 B 73 21
% |so 18 a9 | &5 76 53 9 97 |106 3a 28 25
80 63 82 1108 |127 89 1115 Ji1st |17 <a as a1
a0 EP] 42 S5 54 45 59 7 50 25 21 19
50 40 52 64 80 54 73 9 113 > 26 24
60 L] 63 82 96 68 848 119 138 33 12 29
80 80 1us 137 161 1113 144 191 225 &7 S1 ak
30 ) 51 57 79 55 72 9a¢ 111 || & 23 21
n |50 a9 6a A 99 49 90 |117 |138 £ 29 26
60 59 7 101 |118 83 | 108 |t1at |1ee w2 35 32
80 99 | 128 188 1197 [l138 | 130 [238 276 +3 54 51
All Table Vaiuves are ia inches
For “F and Ref * see Reinf: 0.5
Table Value M for Various Condith Code Ref.
Bars Spaced 8” or Mors (Splice Length): 0.8 1.5 (a)
3 Bar Bundies: 1.20 7.5.3, 2.7
4 Bar Bundles: 1.33 7.5.3, 1.7
Sand Lightweight Concrete: 1.18 12.5.1 {(2)
All Lightweight Concrete: 1.33 12.5.1 (e)

';<l..“ pei: L33

PESIGH

1.7.10

X HARDACo &
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Eg= 29;10 psi f. = 24000 psi [ GRAE €O ]

E/m: 7% 000 /75" F 215 Fs. X 2. 9 562 6?&-

E 29x [0° _ _\Cs 24000
M=_E5s5 _ = 43 A= =42.6
Em 679000 4 "SI

fm  562.5
| P i
o 'n+/7, 45+4261 it
5 =]-K = |- 2502 _0,837
. OL ! l 5
® . J.{ &k L (5625)(0.832)(0.502) = 117.5

M=Kbdr o M=Agf 1
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™ P
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M=0~‘¢5'24x0'85’2~§=lﬁ'sk""zts,:ek‘” o

|
1
Py




[Pl

i T ' g
, RN - 1
:o_.._p-m_3_'_15_:_84' SHEET el OF Lt
P et ) - ¥
te pTiak 2,21 - EF anap 2065 ceft. /L3
e [ TLAA QATE oo I oAl e 1 ¢ SN | NP £ B

v ATEREeeD %D

OR REFERENCE

B Wi :
o) _Conc, Blore \WALLS O LY

TeM # |

INVESTICATE - REINF, SECTICN pAS A BEAM 0

- &

T A N
|

L

Assume BoTTOM FIXED SUFFPCORT AND
oP  SIMPLE SUPPORT. ... -

e —— ¢ - - -

11 %

4

3=
;0\ -
T

_4, AR TAN

_1—-

Fer HRiT. ERQ. FACTOR = 0.%

CHECK MASonRY WALL STRESSES FoR 20’

=M .3
o ZEINF. CONC. PoLoCK WEIGHT =170 :;.'3 |
':_.:_ HCLLC"-,, " - = éO FT K/
L B Y , = 133 (0450) = 0.20 ['T
R = e Wy =2.61(0.060) = 0. 16 7F
o R
AT 7RI PO TIA e g i 37, J

y
P 036 x03 = 0.108 K/et of REAM

Hi6H WALL *

|

|
j

a9

IM1'= lﬂ , -

{
P~ 178 128
N |
L |
fsi

17
/7 - 0.108"Fr

j=\3=

‘&Lﬁ j—- lClcg"

3 KFT
20 = (.83

S e SRS I R e =
v 7 e 4 - -
A P - ; -
J ‘ - [‘\ « - :l
MAEX = /',g ..LL-: 5ni- ;7‘:,._,", s
(" b

- ———————— ——— g & .



4/‘ g e - :-_..". 5 - PTG I A a4 it et v — e e i i
SMEET (O oF

Vs s Y LB L

,',v/f__[___”";;:j' :”!_3.1:___“1..8? CFS NO. 47‘-::"2£5 bV e

T 5@
WATERFOED %D FoR REFERENCE |
ol ITEM 2=\

..,.,. fenlr , BolocK WALLS

FId REALTIONS !
K
B .Epﬁ—llls,..oon 20 = 2.02%
# ) K e iy
= -——x 0-108)( 30 "1,6 iy

\

FinD M, = MoMENT AT ToP cF CWRAS LE\/EL :

-‘

= (567)/2 we 410" L n. Tl Oy

CHeCK SHEAR AT THE ToP of cuRkad LEVEL %

"‘c}" d 16 x0.8%2x 9 ok

CoNeLUSION & 12 THILK CONERETE R LOCK WALLS AS

H&H ,fs'— ”o ARE Accsrma.,a AS ConSTR LCTED

AnD R&NFORCEL,

QT‘Y&' 3 Fole

V= 2.005 = 1.83(0.108) = 1.917% e
SRR 1827 = 5.1 fsi < 26::!3?—3’2.:5]‘:5{




ESALD dEKR7ILE) INLURFURALEY

7 sy Y. MING parg 1 =1} =74 NEV YORE sHEET ' - oF
/ enKp, BY W. CHING pavg M- 16-70 orsno. 2150 . 122 Eg’;
CLIENT Leuisiana ?ow:q € LGH-T CQM?AN\'I
;i moseer  WATC2Form  umiT =% . SO S
sumzer EMECDDED P, TOR REFERRNCE NIy ATEy(:#\
h)e STUDS -MamSautomgEsec. 7 Lt T L.
| AJ = ) P . L o z 7
o e T A L
—=E G—'-,:_?—...":e‘f'/‘ . P el " _
Iy y an L 4
Pii o R i S P
. Lo F/T" /n? ‘f”z / P‘) M A
b R 'y ‘“ i N\ | ! |
‘ I | =
o~ = !
P <2 =
3 \ S% I|Fek & STuC
c’ } [ &% Il Fer Lie sTUD:
- . S 2% lror B'ocruo
TENSION eNLY - 7
\ ™ . SHEAR ONLY MOMENT & SHEAL |
' ' : STUﬁS EME. R ECC. Allowa L Lz- g
cstkloa s || (e || & | e, T S Pt
" L - £ ™ » - - - 1 4 ,
P-1z Yol el | & | & |& |2 [t || 52 | i
. 4 PR . "okl 2G| 3427
P=17,12¢t e o | I'{lIo 1o |2 {24 _ i {7}
a 3 sl 1 Lisline] 27 |24 ] 86| 40.0%| 5
P-20.|%¢ _o o | 1" [1o |Is&] 2 |24 | 286 | 0.0 2
e i P SR R e ef C
P-al 39| & |r-d| 1% | 1o |1-47] 27 | 24| 28.67| 4¢o° 2,
2-




f
N\ ;
/,,u e ‘ EBASCO SERVICES INCORPORATED

FIELD CHANGE REQUEST ‘
Section | thry 4 1o be filled out by Canstruction FCQ R:FEQ'R{..E OH»L. ﬁ lm # \

Secrion S 1o be filled out by En,umnng —/ﬁﬂ/d/!ﬂ*
W Jﬁ Rl e SMANGE 9.

@ pwEA02D #3 FCR- A/~ 57/

#_é____Q_ﬁL_‘e‘/’u A Oect ééE—‘ (: 2(}4 /‘Z-A)Lacamn X EELIB0ae LG22
"SEM PROCESUAR €37) .
Re: m Drawing No. ﬁ._Z' f(SSO2 Title

[ sedegosms50 2 Titie
Oove £-552503 559503 - s0/50! & 290
JRS—
1. DESCRIPTION (lrems invaived, submit skerch if spelicoble)
£ L0 fgw CLourzer= Qull 43 o= £nd L BELNGUT L ONCEETE
- - = Js 2/
R 70 £ Ages T ok Lo v 2 ~ /4. el
D AL Lo Bl EAREDLED iR TES [houa BETEE sl DED o rAEs L o carce posE)
2 e, 7 o ,. 7

(S&& RITREN SH”EET)
2. REASCNS FOR CHANGE (/¢ from dispesition of nonconfomance regorr, list mport number)

-

L 18 7 Ze
— O LBUS
C‘ RECOMMENDED DISPUSITION (Suimis sierch  spmiicobia) (] Winor Change [ Major Change
: : ' ) 4 s, o, 2
4’&'{7\’ VR TR A S R R T 2 ek RS St T s "
? wn“c £ Shmathiig R R i R T R PP ah L o T30 o n At - PEATS b .
kewcwmwww‘w
P MG 22 127" s 242 .o = v
o -~ -~ >
oy . i . #S dns

EBASCO SERVICES, INC.

- o
D Not Approved /give reascn) RELEIVL‘.D
| ALV TN
Considered Minor Change ~ Approved per Recommended Dispesition - Uesign Oocuments will not 2e ) 46.0
formally revised; field to maintain as-buiit records.
. Y pocusoNT’ 3uTI0L DEST,
(] Consicersa Major Change - Action will be taken 2s preser ¢o BE VIO WATFREQZ0 3 FIELQ
2 =
o ’

gzn;w (ll/tut SEjGnER ,,amnl::.‘;

'/-//s‘/77

DEC I -1 3 I
Suservising Engineer signs and rerums 3 LOE far r'wvmn"af e SrResident Engineer with cnpies 1o

.. .
Projecr Enginenr Esse PE Orhcn a3 Required [JE, el
Project Manoger Coordinarar ~nne iy T "3 Loty PO
- iy ,4_‘1 o S ILL

PR T o b ._,____,JQI——ZK—"

———



o~
253/

EBASCO SERVICES INCORPO:. .[ED
8y 44{ oare _/2-12-77 i seer __ [ or 9

CEPT.

CHKD. BY @ oare J2=22.-77 F'C',€~€//°f9/ - OFS NO. NO.
cuent _ LPEL

moncr_ WSES e #3

SUBJECT

N Resczez o
EHBELOED plo7esNok Dowels fove BEEA /nis T Ed
@ scveLd Loch 7romds rHRouGHNOWT TERE ABuiddIG.

LSO 04606014/5 G 776 RS Fo& R Vv Y slotu conictires
WRULS o BE WM&ED FOZ2 pove ;w/;.s'. Twesg Fhis 3o sos o7 BEEY
REFERENCED 2n¢ +HE COF M WJ«;SMJ PAE YW RRILRIUTY oF ArRTERISE
@ HAVE OF Concllre plRck a7, FAE SUr Fok FHE DOvE TANS fabre

NOT [OEEN s usTRULED, g

3) Leroramranpen s past ziod

@) W/rels FHhses F2e nEIAER £3EDDED PR TES o7 Sowecs

W/ T

| o e SCRB Dene 2 18 ® <)o" ole, comr ot 8- L0z

 AISIODE EPowy | usrRic A #e ZiR 3-/ Lows movimg B /% ? Pl sz i
AN Thas GRev? wilh Less < i mwvz e SAEfeHr 285

™ - /fo/z p:;:ou..s- e e B T

@ Lhcze cowczerm Bicck whis PTE Fo ARvE & verriest
Conmmerion woth R Covceere writ AN FTHE slor FoR
rhE Love rons faS aor Bamis rIreiiad, D ~ Yooyl %
ALY AT SCEEUE BPARCHOLE RED MHERD & 24" VERTICH (kb Aud
BITACH B & GR Coze. Grl STERD so 7, Sec SAeisb
/Do ZH CRSES whees BEGUTS A& Beah) /nSTRUED, ADusr
TRE Dovk TRUS T £I17 L3106 7HE SCOT

@ FOoR VEBZ77CRL 2én xae(z//éwf' OF ConClETE . Bleckewnls
STl Al ZRR2S € IF T 0.C ARX. FOR saisrees rooms
OETRNS OF JTHis REST=EL Sew Stepscs 23,

FORM 581 Aagy 7.7




EBASCO SERVICES INCORPQ TED
w__ Lol oaTE /2 /277 .NEV YORK sweer _ 2 or 4
cEPT.
CHKD. BY ("Q oare /< '/2'27 FOR - CH- }(‘7/ _ orswNo. NO.
CLIENT &~ E/
PROJECT & annr =3
sussgcT S&EETON L
%
sV -
"N
CET —
4~
o
L5 /"% @12(~) O
LQ s / ToR Ly /00 CoNCRET,
Pa . . as 3’“‘]'2 CR3
— . . - N
e
s &
)
; .
m - 7 CanvCZOT Z‘ L,
P R S :. B hhoues| v Cowczare
1 o : [~ I G 3¢
& - R
s 5 g d-N o » ) coa s72/P & 24"
2 Z> S/ N » v
< VY A o) _ .
3 / MHERD
' 0 :3 v | 7oPus é@,/%,?!b
% A ' » SLea@ u "w
Wi ! Py LET 3
. [ }_ 40 4:0 %
o S508E Dot G| 3
2 og 4 - 2"
’ g [aplf
- I\ \ AN Bonoie
: G G4 Corz GALr  TTLES
- ¥ g

O-/‘/{i |

()

FORM 381 Aagy 7.7




EBASCO SERVICES INCORPOI ED

oG U oatre _ /2 /277 NEw YORX sweer 2 or &
CHKD. BY ('ﬁ oare /2-/2-77 ACL- (//.\,?7/ . OFs NO. -y
CLIENT | LPEYL
" nouc?_ﬂﬁ.gi}. oer =3
susJECT S ETCNH 2

71

|
|

:i‘J
SKE SKETEN
o |

o

!
]
|
|

o — — -

] CorcRers cwv2l

ST Skeren 3

ELEVRTION

L S

FORM 12Y AgY 7.7

=AYb - —_— —— - ——— e e— - - — ———————— . . — i ——— - — - - -




EBASLU SERYILED INCUKFUL &V
v_ ﬂ oare _[2 -/2-77 NEW YORR sHeET _4_ or &
ZHKD. nv_[ﬁ_ oare _/2~+2 -77 ~eR-cH-49) oFs No. -+l
CUINT .
nmtc?_mu'\/'r =2
SUBJECT 5/57(// A?
P2 Tes AN BUTENETE CIRESYTYP)
R NI ) N L {
- B '
. Q
( | ¥
‘ N
G } ~
[ S LA R IR R WY T AT
- :
i )
9-%5 LR2S AT #8 ac rqsx.

FHREL Co2%S wir?b conr,
T P/eqL ) EENF G 2 '
R BE 12 comt BLK

2. #L 2R2S

EfDDFUDDD"'

)
7.0 O.C 798X 7

LEEN
-~
o )

12 \PRIES

TVP. FPER miu AT Cos 3licr
WwhRLL (STRCKEE

SEeT E-3

/Ba.uog.:)

FOmMm 801 AgY 7.7




EBASCO SERVICES INCORPORATED

< | OF |

A LEDN Z‘ e R | \
8y DATE - - SHEET OF A
Pl R R ‘J‘,’. -°
CHKD. BY e OATE OFs NO. DE:;.'
R
CLIENT . =
PROJECT oo 28
‘,-4 [~ i A % L —
SUBJECT ~ - £ = e i d
-~ -~ . P : s - \ ¥
NG, BLOCK WALL -« SIDE S)FEN¢ - 10 G/
- -
"
\ . A% D — e e - - — —
13 ( \NALL "—\F‘/‘ :—" - . ~‘ // Ll -
st — - 32 e :_:L: 8% WIWE)
= LIS AT, T B s el A
& M‘g A =
. Y
r_ 7_‘ »

L0ads: w=40tcq.
R= -\AOx4SxS x3/t2" = 2.\ % (e Smueslg)
2. EARTHQUAKE FACT 20

3, HOR, LOAD = 2-\.(.3 = 63 %/\
4, SHEAR AT T™E REDUCED SECTION ‘

o =630/8x3 =24 25 st L 20x13=25, (Nec-sma

eyl

S, EcAQ\N(‘ 2
ASDSUMED AKzA Tog E:-.,a“'.;_y,, (MASO~. k.
t'x 8" = lgin™ _
Ba¥IL R oUs - el
€. REQD THICKNES: oF
Mo G3XKE =, 95 kein | Fos 27 155

% '93'/:7 -34: .Lv 3‘1‘::

» ¥ v 8
20‘6 <.2g oK.,

—
=

+ o




TEM
EBASCO Interoffice Corresponden:’cﬁzé>

DATE 9/27/84 FILEREF ES-10131-84
10 J. DeBruin OFSICE LOCATION
FROM B. Grant 8.3 OFFICE LOCATION
SUBJECT LOUTSIANA POWER & LIGHT COMPANY

WATERFORD SES - UNIT NO. 3
MASONRY WALLS SEISMIC ANALYSIS

The basis for the 0.3G aseismic design of the hollow block mascnry walls was

a frequency analysis of plate models of walls with various boundary conditions,
and enveloping dimensions which was compared with acceleration values in the
Floor Response Spectra for the DBE for 2% damping.

During the NRC Audit of CAT Item 6.2/6.3 we were requested to justify the use of
the 0.3G acceleration. We were also requested to consider dynamic models more
representative of the walls'internal structural action than the homogeneous plate
model, specifically a beam model.

Our preliminary calculations show that frequency analysis of a beam model with one end
fixed and the other simply supported, when compared with the 2% damping spectrum,

can justify the 0.3G acceleration value used in the design except for the 30ft.

high stair towers at Floor Elevation -35 ft.

For the 30 ft. stair towers we must refine our analysis in order to justify the
design. There are two items to be performed by SAG-NY to accomplish this:

(1) The damping value allowed for masonry construction is 7%. This will yield
considerably lower accelerations in the frequency range of interest, than
seen at 2% damping perhaps about 30% - 40% lower. We have never generated
7% damping Floor Response Spectra and will therefore develop appropriate
correction factors for the 2% spectra.

(2) The structural action of the wall will be more accurately represented by
a beam-column model so that the vertical boundary conditions can be
appreciated.

These two tasks will take about a week to perform. Accordingly we should have a
report ready to send tc the NRC by October 8, which will provide the requested
justifications for aseismic design of all walls.

3G/tw

ec: J. Hcughtaling, E. Kowalski, R. Alexandru, Z2.T. Shi, W.T. Teng, G. Aliberti,
G. Wu, L. Biller, B. Grant, R. Esnes, A. Bishara, ESSE File P. 83
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‘ vATE Qotcber. 3, 1984 FuEREr.  3Q-A-104 :

o J DeBruin OFFICELOCATION B0/ 2WTC

——————)
M(‘g/
AOM 2 T Shi/W T Teng OFFCELOCATION  BO/2WTC

SIANICT LOUISIANA POWER & LIGHT COMDANY
WATERPORD SES. UNIT NO, 3
MASONRY BLOCK WALL_SSISMIC ANALYSIS

Refs: 1) BE5~10131-84 (B Crant 'to J DeBruin) dated 9/27/84
2) ®B8-10106~84 (J DeBruin to M Yyates/J FAoughtaling)
dated 9/28/84

Az a result of NRC-SEB audit on the subject maaonzy block wallas,
we have sommitteed to perform & seismic analysis to justify the
use of the 0.3g acceleration using beam model. This. memorandum;
in response to the two raferencas, 18 to provide the required
analysis and to indicate that the 0.3g ls adequate to be used in
the magonry block wall design.

,.achmont 1 shows a table of banohmark seigmic analysis results
for five types which may anvelep all masonzy blcck walls in this
project. The table is gelf-axplanatory with five notes describing
the wall types, wall height conservatism, stiffness conservatism:
as well as the derivation of design "g" valueez.

Attaochments 2-1 and 2-2 are the f1007 resaponss spectra curves
established for 58 damping at Blevation (~35') and (=4') respectivaly.
Computer. printouts are &l80 attached for ready pick-up of the "g"
values.

Attachment 3 ehows the welght calculations used in the seiamic
analysis.

As-built wall haights are given in the table preparad for NRC Audit
item:#12.

Based. on the above analysis, we conclude that the uss of 0,3g in
the design of the.masonry block wall is justifiable,

aTS WTITinr :
Attachments 1, 2-1, 2-2 & 3
¢e: J Houghtaling B 8 Kowalski
. B Grant R Alexandru
L Biller 2 T 8hi
G Aliberti W T Teng
J Costello Project Recozré File
J Tompeck
J Hart
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Canarat HJSDFIY Block Walls

Benchmark Seismic Analysis Results

wall
Wall. Boundary Height- Fragusncy Acceleraticn
L Thicknaess Condition (Ft) (HZ) (G}
3 (In) (Note 1) ° (Note 3) ~ (Noxe 4) (Note.5)
1low 12 A 30 5,46 0.25
llow 12 B 16 4,70 6.27 £
llow - 2 15 13,99 0.20
11low 8 B 12 4.94 0.26 A
1id. § c 10 22,20 0.20 =
(Nate 2)
(1) Boundary Condition

(2)
(3)

(4)

(5)

A - top pin, bottom £ix, sides free.
B = top free, bottom fix, sides free.
© - aimpily supported.at 2 ends.

Span horizontally

wall heights include.1'~10" high of reinforced concrate
start wall, However, the 3-D model for frequency analysis,
except wall (2), this.l'~10* reinforoed conorste wall wes
treated as & ma3donry block wall, therefare, the actual
frequancy of the concrsts masonry wall will be larges than.
those listed in the table.

The 3-D model for the frequancy analysis is based bsam -
column concept, and the stiffness was derived from Reinforced
Concrete and Masonry Block Wall only. The-stiffness con-
trivuted from Dur-o-wal was not considersd, therefora, the
actual rigidity of the Masonry Block Wall ia more rigid

than the freguency resulted from-analyeis,

The. seismic.requirad design "g" values werse cbtained. from:
the. 58 damping DBE responsse spectra Curves, which were
genszated. at EL-35'.00 and BEl~-4'.0. The use of S% damping
DBB. response apectra curves is in accordance with the
requiremant specified in watacrford PAAR Table 1.7~1.
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CLIENT LP L
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e S PPN —

b o — - —_— —
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BeT™ 20 522 T =2.49x2+2.88x2x3,&%+ 25x8YR2)
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0 Tzis = 2,49int = 9Z.81 ind
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~
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Fle bC R NG JDEN L =

—
-
A

A de i

AN

C U ND
<
WNND > o

10 9 9

| RS TR

LONSTANTS

E o0, ALL

FOISON O, 3 ALL

DENSLITY 0,283 ALL

BETA 20, 3

BETA 180, 7

MEMBER FRUFERTIES

1 94 2 TABLE “STEELW WEX207
TABLE “STEELW® " W&X20

11 TAKLE “STEELW WaX1 37

& 10 TABLE “STEELW® “"WAX1S”
3 TABLE "STEELWT  WIex7”

7 TABLE “STEELL” "L30308~°

N

U s

LOADING 2
JOINT LOAD

3 FOR ¥ -,.283 FOR X ~-.15
4 FOR ¥ -,283 FOR X ~.15
& FUR Y -0.486 FOR X -0,.24
7 FOR Y -0.46 FUR X -0.24
8 FOR ¥ -0.46 FOR X -0.24
9 FOR ¥ ~0.46 FOR X -0.24
s

LOADING LIST ALL
LTIFFNESS ANALYSIS

sexe SIRUDL MESSAGE - MANDWIDTH STATISTICS ARE AS FOLLOWS « . :

THE MAXIMUM BANDWIDTH IS 3 AND OCCURS AT JWINT & 0
THE AVERAGE BANLWILTH 1S 1.57
THE STANDARD LEVIAIION IS G, %0

OUTPUT DEC 2
GUTFUT BY MEMBER END {
LIST REACTIONS FORCE
(w4
)

r

i3l
PR



®osnopn R Y ] ‘
OREEJ.. * LATEST ANALYSESS

eraea AR A L R R E Y )

FROBLEM .- YLIU TITLE - NONE GIVENW

ALTIVE UNITS  INCH FIFS DEG. FAHR SEC  LEM

MENMBER FORCES

o

o

MEMELCR LOADING  INT L et FORCES === m e e = o e . MOPMENT S - -
Aalnl SHEAK Y SHEAR Z TORS T FIGE M) e il ¢
START
2 1 -1.94 0.12 o, 00 =L, DOTRD | S %,
END
2 3 1.94 -0,.12 -0, 00 Gy 00 SRAPREY [ B
START
P 2 1.43 23 0,00 -0, O SRS | 11.0%
END
< < -1.43 -0, 2 -, OO G i —(h an & 3%
3 START
b 1 -2.10 0,00 0,00 Q, o0 -0, 1% LU [V r
END
< 4 2.10 =0, 00 =0, 00 =0, 00 -0, LS U,
START y
- 3 o 0,55 0, 00 -0, 00 G, 1) .
eND
b 4 & 1.22 -0, 3% -0, 00 0.0z -0, 02 -2 74 (
STARY ;
P 3 0.59 0,44 0,00 OL00 -0, 0L %
END <
4 3 -0, 59 -0.44 -0, 00 =Cr, ) -0, 0] b0 .
& START
2 “ -0. 82 0,62 0.00 a.ul Q.01 O, 02 (
END
2 : S 0.41 -0,62 -0, 00 =0.01 o L W
START ;
F 5 0.01 -0.04 0. 00 -0, 02 ) 32 -y, §
{
Faae
MEMBER FORCES (
PIEMEER  LOAUING JOINT 7 e FORCES == e Y S — e —— MOHENT 5~~~ - - . PRRILOIRY \Q
AXIAL SHEAR Y SHEAR 2 TuksToN MUIENY Y [EUCS ) o
END — O
b4 7 -0, 01 0,04 0,00 O, ST o, m "
START 3 ]
- S -0, 42 0.41 -, 060 O be, tel " \N
enND -“-"
< 7 0. 62 -0,41 GO0 O, g
START o



-0, 72 0, 32 =0, 00 L in B ina
4 -, 22 O, wmd T
- & -y, 0,06 O, M G am L
- G, 08 -0, 26 =0, OO 0,0 B e
11

- 7 -y S0 N o, 00 TRy '
< L4 U, 20 -0, 16 =0, U0

~h, -ty el §.1

SUFFORT JOINT REACTIUN LOADS .

JOINT I A e L L R f ) cn MORENT sim = v et v e s e
X FURCE Y FURCE Z FURCE X MOMENT LA UUE B A Z M N

N
-
.
=1
w
w
.
®
&

=0, 00 O.01 =0, 0] e 6l

- 0.23 -1.43 0,00 -0, 01 O, e 1.0%

LIS MAX STRESS ALL SEC FRA NS 3 0.0 0.5 1.0

R L TS

SRESULTS OF LATEST ANALYSES#
R

FRUBLEM - YL "V TITLE - NONE GIVEN

ACTIVE UNITS INCH bIFS DEG. FAHR SEC LEM

—
—
. e

MEMBER MAXIMUM SIRESS

v (&)
-------- - . e A e o Y STRE =S - - ™
Mo MCR Fia X MORMAL AT ZECTION LD PNt al SEohion Loy .#: i
1 0. 23 O, 0 FR 2 -, §7 O, 0 b o B>
2 .41 0,0 i & -, w1 D0 F e 2 a\ W
3 .28 0,0 FR 2 0,7 W, FR 2



a 0.7 0.6 FR 2 —v‘
- 0,53 .0 e 2 -5
= W, o3 levidvd Bk & -t 4%
. 0,59 .00 FR 2 -0, B9
1.15 o0 fR 2 -0, 82
“ + 0,57 1.000 FR 2 -0, %3
b O, 72 o, FR o -0, 74
11 0,282 .00 FR 2 -Xh, 222
“ECY FR N5 3 0.0 0.5 1.0 ’
LIST ISP
LR T T T T T )
SRESULT:S OF LATEST ANALYSES#
R L YT T I s )
FRUBLEM - YLIU TITLE ~ NONE GIVEN
ACTIVE UNITS INCH LIPS DEG. FANR SEC LBM
JOINT DISPLACEMENTS - SUPPORTS
MOINT LOADING /—=—m—mmme e e e e DL SPLACEMENT S~ === e e e e e
X DIisP Y DIsP Z DisP
1 GLOBAL
2 0.0 Q.0 0.0
- CLOBAL
2 0.0 0.0 0.0
JUINT DISPLACEMENTS - FREE JOINTS
M INT LOADING /-~ - — DISPLACEMEN)S~— === ccmme
X DISP ! uisP Z DisP
GLOUBAL
2 -0, 01 -1, 00 0, 00
- GLOBAL
< S AP | 0L UL Y
UL OBAL
- -0, 0l Q.00 —(h, (W)
GLOBAL
2 -u,ut -0, 00 0, 00

0.0 5 e
0,0 LD e
oy i o
Jovvr bR i
0,0 . 2
1.000 FR 2
o, 0 R .
J.o00 Pk L
A ROTAT s
X ROT Y Rut
.0 .0
0.0 0,0
I e e e e RO AT 1O
X wul Y kol
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’ 7 LowaL ‘
- =0, 1l O, -1, O

» olouEal

- -, 2 -, om o, U0
hd L OBl

- -0, 02 U, (n -, (W
CTIrE
TOTAL CFU TIME O MINITES, 2,400 SECONDS
TOTAL 179 TIME O MINUTES, 21.420 SECONLS
FINISH

i i e
WARN I NG

-
-
TEM REPURT NUMBER USERS. NOTE THAT BEGINNING 14 OCTORER 1934 THIS -
IS NO LONGER AVAILABLE IN THE FORM: -
-
o
-

LA B B A

//eREPORT NUMBER=XXXXX  , XXX
* CUNTACT A MCAUTO CONSULTANT FOR AN ALTERNATE FORMAT,

BB R RN AR RO RN AR RN R B R RN AP R RN, A R L A e

tener FOLLOWING IS A SUMMARY OF MAJOR STRUDL BUGS - SEFTEMBER 1954

4.9-621 INCORRECT RESULTS WERE OBTAINED FUR ANY LOADING CONDI TIONS
CONSISTING OF TENTRIFUGAL LOADS.

4.10-720 INCORRECT STRESS RESULTANTS NY AND NXY WERE PRINTED BY LIST
NODAL COMMAND FOR THE CS1G. PSR, PSRCSH, LST. LSR., 1PLQO.
IPLOCSH, TPOQ. AND IPCQO ELEMENTS. THIS PROBLEM HAS BEEN
CORRECTED ON PRUDUCTION WITH RELEASE 4. 10A.

4.10-769 INCORRECT MEX AND MIN STRESS RESULTANTS NY AND NXY ARE BF ING
FRINTED BY LIST NODAL WITH ENVELOFE COMMALD FOR THE MLANE
STRESS/PLANI “IRAIN ELEMENTS. THIS PROBLEM HAS BEEN
LORRECTED UN FOMUCTION WiTH RELEASE 4.11.

4.30-766 LIST SECTION [ISPFLACEMENT COMMAND GIVES INCONSISTENY ne<dh 1o
FOR MEMEERS HnVING MEMBER END JUINY ZI1ZE. THE PRUGKAM Hao
ELEN MUFIFIFD WITH RELEASE 4.11A SO THAT MEMBER SEC il
DISPLACEMENTS WILL NOT BE LISTED FOR MEMBERS LEF INED WITH
END JOINT SIZE.

4. 10-300 INCORRECT MEMEER LOADS MAY BE GENERATEDL BY THE SFECIAL
FROCESSOR PROGKAM OCRELDA° SOR PLANE FRAME AND <PArE
FRAME MEMBERS. THIS PROBLEM HAS BEEN CORRECTED ON FRUIN TN
WITH RELEAZE 4.11A.
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e
.....’ JING 1S A CUMMARY OF NEW STRUDL ENHANCEMENTS ’ 3

Fllle TR EmiaTTON/ DOCIRENTATION ON ANY NEW ENHANCEMENT LISTED. CALL THE
ML STRUDL USER SUPFORT GROUF, OUTSIDE MISSOUR. . THE Tl

FREE NUMBER 15 1-800-622-0070, INSIDE MISSGUKT, CALL COLLECT AT

(314) 2352-535S,

1. FINITE ELEMENT GUTFUT HAS BEEN MOQIFIED. AULEL WITH RELEASE
4.9A.

<o MULTIPLE JOINT RESTRAINT CAFABILITY. LINEAR CONSTRAINT
ECUATIONS OF MULTIPLE JOINTS, RIGIO LINKS, AND COUPLED

DISFLACEMENT CONDITIONS MAY BE SFECIFIED. ADDED WITH RELEASE
4. 104,

S. AN OFTION FuR AUTOMATIC SELECTION OF DYNAMIC DEGREES UF FREENOM
FUR KINEMATIC CONDENSATION. ADDED WITH RELEASE 4.10A.

LYBER EBASO?72 2158 GOLFTI0FOOL 16.42.24 26 SEP 34 YL

STRUDL SURCHARGE REPORT

OB ID: YLIL TITLE: NONE GIVEN

TASKS DESCRIPTIVE NOTES

et o .

STIFFNESS ANALYSIS

NO. JOINTSS 9 NO. MEMBERS AND ELEMENISH 11
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Ebasco Definition of Criteria for Cable Tray Supports TEM :'TL‘;

On the basis of the NRC guides, SRP's and codes, referred to in the previous
section, Ebasco has prepared several guides which may also be appliczble for

the analysis and design of trays, conduits and their supports. These are

a. "Seismic Considerations for Seismic Category I Equipment aad Equipment
Supports,” Ebasco Specificaticn 7-75 Ta, 1975.

b. "Guidelines for the Design of Conduit Systems in Seismic Category I
Buildings of Nuclear Power Plants," Electrical Engineering Guides and
Data-G16-10, April, 1976.

c. '"Procedure for Establishing the Maximum Exposed Conduit Spaas in
Seismic Category I Buildings of Nuclear Power Plants," Electrical
Engineering Cuides and Data -Gl16-9, Jume, 1976, and December, 1976.

‘.dt‘
d. "Cable Tray Design and Installation Practices for Power and Control
Cables in Nonnuclear Installations," Electrical Engineering Guides

and Pata, G38am-1.

The above documents have the purpose of providing some guidance for the ana-
lysis, design, procurement and installaticm of cable tray/conduit subsystems,
Criginally, in the past, the standard practice was tc furnish rastraints of

rigid design, i.e. fundamental frequency equal to or greater than 23 Hz.

This was done, to allow the usage of the floor response spectra for the

qualification of the tray/conduit and in accordance with the state of the

art and the NRC requirements, in lieu of complete analyses of the subsystems.

The trays/conduits were qualified based on the assumption that the restraints

provide a nonyielding simple support. These rigid restraints were provided

to suit the tray/conduit layout. The layouts were generally made with no
advance considerations given to easy and effective supporting system, Gener-
ally all supports were built up of steel members with I, C and L sections.
Unistruts or equivalent elements were not used, due to insufficient documen-



‘—————————"————————————__—*_—_“—_—__—'_____“__"_“___f——':_———__—___—w

e ¢ fi=%

tation to satisfy the QA requirements. Due to randomness of tray/conduit

layouts the resulting support systems were of many different configurations
to suit these layouts. Generally shelf to vertical conmnections as well as

vertical member to ceiling counections were treated as hinged.

Recently on St. Lucie #2 and Waterford proj~:ts, the supports were treated

not as "rigid". This resulted in some savings in the weight and configura-

tion of supports. In this application since the response spectra exhibit

essentially flat variatiom of the acceleration with respect to frequency

over a large range of frequencies, attempt was made to linig the support

e ————

frequencies at approximately 16 Hz. Studies were performed on complete

3D model of a system comsisting of various numbers of spans, and also with
approximate model of the same system. This was done to establish the ampli-
fication factors due to flexibility of supports, multispan coupling effects
and multimode effects. This approach resulted in vealistic treatment of the
problem and in appreciable reduction in support weight.
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1. scom

This specification covers materials and installation of concrete block
masonvy, shieldimg block and accessory materials in accordance with the
drawvings and as specified herein,

2. SNDARDS AT DE

Wl The matéciczls herein specified shall comply with the latest revision
in effoct at tha date of the purchase ordar, or as uutually agreed to sub-
seguant t9 date of the order by Purchaser and Seller, of all currently ap-
prouved applicable vagulaticas, safety codes, specifications and standards
finciuding epplicable technical definitions as acknwledged and accepted in
the industry as listed in the various scctions belcw, but not limited there-
to. The documenis sc listed set forth the minimum requirements. They may
be exceeded by the Seller if, in his judgement, superior or more economical
duzigns or matcrials are available, subject to Purchaser's approval.

2 All services, designs, equipment and material sold or otherwise pro-
vided to Purchaser by Seller shzll comply with all Federal, State and local
laws, regulatioas, codes and all applicable specifications and standards
inzluding bt not limited to those specified herein in each case as in ef-
fuzt at the date of order placamant, ‘

«3 All material and services hereunder shall comply with the Occupational

Safaty aud Health Act of 1970 (0SHA) including all the latest revisions therc-

to «nd 211 applicable standards thereunder,

& t Tast a Mataria ASTY

ASTM C-20 lellew Load Bearing Concrete Maseonry Units

ASTM C~-1435 Solid Load Cearing Concrete llasoary Units

ASTH C~13C Tortland Ccmant

ASTM C+-27C Mertar for Usit Masonry

ASTM C-A76 !lortar and Grout for Reinforced Masonry

ASTM C-404 Agzregaccs for Masonry Grout

ASTI1 C+207 h,dracte! Line for Masonry Burposes

ASTM C-33 Conerete Agsregates

ASTM C-144 Agsregate [or liasonry lortar

AST:i £E-117 Fice Teuts of Building Cunstruction and laterials

ASTM A-615 Daformed and Plain Billet-Staal Tars for Concrete Rein-
forcement

ASTM D-1055 Sponge and Exnpanded Cellular Rubbaer Products

ASTM C-637 Aggregate for Radiation Shielding Concrece

&;r_tiﬂg varicnsl §n~.ndurdx fnscicuca AMST
Nlol, Conerete Madiatien Shieids

WiS.2.2 Packaging, Shalppiay, deceiving, Stovage and landling ol ftems

foe Mnelone ™wer Moats (Nuvin, the Construction [hase)

1 .

R
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3. DELIVERY OF YMATERIALS

All mas nry materials shall be so shipped, delivered, handled and storsd
as to prevent the intrusion of foreign matter and the damage of materinly
by water, Sreakage, chipping or stiining. Cement, lime and other manu-
factured materials shall be delivered in unbroken containers plainly
parked vith MamuPacturer's name and brand and shall be stored in their
orizical contaimers in a manner that will permit identification until
reacdy for use.

4, 02 SF M\TERILS

.1 Concrete blocks shall be stacked in piles clear of the earth and saall
be protacted om top against the weather with an approved cover. Blecls which
are stored for a period of time shall be stacked on sides with block cuurses
separated vertically with 1 x 2 in. wood strips.

2 Sand shall be stored so as to be protected from dirt or foreign mitters.
Material subject to deterioration such as cement and lime shall be szorad in
weathertight sheds with floors elevated at least 12 in. above grade, All
pacikages showing evideace of water or other damage ghall be reiected, ry:oved
from the jobsite and replaced at no extra cost to the Purchascr.

5. MATERIALS

Masonry raterials used in the erection of masonry walls shall cenform o the
follering standards: -

e o e Bloz

.01 Concrete blezl: for exterior and interior (non-shielding) walls saall
be hollow load bearing units, Grade N-1 and cenforming to ASTH c-2C.
Bleck shal’ be of thicincss shown on drawings with nominel face
dicensions of 8" x 16" wich 2 calls pes bloch and ploin ends. Ao
vertical reinforcing two cell block with one end open may be uscs,
Special starter block heights shall be furnisbed wherc sncwn on
drawings.

.02 Concrete block units shall be composed of normal weight aggregate,
conforming to ASTM C-3], except that einders will not bc aceceptis’e.
Units which are exposed to view or painted shall have uniform appear=
ance. ‘

.03 All units shall be steam cured with a moisture content exprassud
as a percontage of total absorptivn of not wore than 40 porcent
et tirme of Jdelivery,

0% Sheuld units exceed the moisture llaltaticas prior to li;il.z, <Vias
|}

shizll be ascomplished by approved reans uwatil Chey moct the aJov
moisture raquiramentcs,

wn
i
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5. MATERIALS (Cont'd)

ok Concrete Block (Co

.05 Test to determine roisture content at tir>

for by Smpplier.

'06

Concrece block wal
on drawimes,
ation l=rxicg.

Shieldims Concre

Shieldimg concrate block, used fo
walls, and as elsewiire shown on
concrete block units with no v
of 138 pound: per cubic foot,
ninious,

Coccrete block sh
from nor=z] weizh
to ANS1T N 101.6
The moiscure con
delivery.

Blocks six211 be
finishned suooth

Blocks shall
dirensicns of

where shown
horizontal joints ol
at each copening, sha
cast into tha block,
(vythe).

. Reinfo

Shall be deformed intcr
AST:1 A-615, Grade 60,

o Masonry llorizontal

For interior walls
as manufactured by Dur-0
finish, For a:

O-tal" truss typ¢

~
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MATTRIMLS (Cont'd)

A Maconry Borizental ! nforrinz (Cont d)

truss rods and shall conform to AST! A-116, Class 3.

. A

assenblies shall be prefabricated.

. Ricid Stedl Stran Anchors

Shall be 2" x 13/16" galvanized wi ds turned down at least
.6 Ties

For partitions to walls or
of metal lath or 1/4 inch mesh

% Control Joint Material

Shall be ™Weatherite R", conforming to
by Willizxs Equipment & Supply Co. Inc., or approved

.8 Porcland Cement

Shzll comform to AS
.9 Hyvdrzted Lime

Shall comform

Shall comsist of ¢ : harp, durable particl
not contain a total of =« , by volume of loam, mica
celeterious substaaces, i shal onfor: ASTH C~144,
siave,

. 5 Pac

Shzll be free from any injurious amounts of acid,

-

oil, sedimcat, or organic mutter,
.12

For wall ties or a
*be 3/8" dizmond mesh, 3.4

013 Crout

Shall be white
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6. VORTAR MLIXING

bend .Y

= | Mortar shall comnly with th
as set forth in ASTM Standard C-27C
and grout for reinforcad masonry
ASTH C-476.

o2 Mortar shall be thorougnly
jrmediate use. Any mortir Or grou

civieg shall be discarded.

. Mortars that have sti
evaporacion of moisture may
water. Harsh, moaplastic

o Only machine-mixirg
mixing is specifically auth
of oixing time shall elapse
the mixer before any mortar
quantity necessary to give pr

3 All mortzr shall
2) pon-seflsmic
1 par: Pecrtla
k part ”yb-;:-
& parts Sand

b) for scisxzical
for migimunm ¢

1v des
0o«

de WORKCNSEED AND INSTALLATION

851

. b &

.1 Masonry work shz
(sdjacent to the work area)

th2 Ezxgiceer, When masoary
, provision shall be made for
he cozpleted work in

of
F
t

o2 At tha ead of each day
is intarrunted, the top of walls
vertical cells.

8. S*”'P"“r) (.qnanv- e n,,-(

.1 Laying of block si
for laying Concrete Bloc

o2 When masonry wust
conditions, or under daily
taken to shelter the wors
1f curing in extremely hot
in> the masonry suriaces

dom Lhe gsuriacds
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8. STANDART

hal a
unless otherwise sacum oo
seismic eriteria suzll b,
contilauors (staz=l bond),
ed~ze of le: 11 he

(&)
nomiusl
cuts sha

joints shall be raled
coaciete

tooled to a neat aend
door frawes, wizdous
and vhere units susp
£illed in solid with morc

A Full mort=r beddin
foundation and wicre ]

face shell beddirg sh
the cells skall Lo (i

5 " ‘
Lo - - -
N . Vaere {rezh mzasc

the c:iposed suri~22 of ¢

7 and damzaned . necess
- vork. All lcose m:iseary

.6 Partiticas shall
above as shown en drawin:

! o7
5\ sleeves etec, as chotm on

o the work progrerzs:ss. C<

g .8 Wher
cement plaster 4% Lizh
the base shall be
even to providae surfict
skio coat shall Lte feat

basc,

i

,-' Q_ HORIZA ™Y *A1Y -
: A Spacinz for inte
unleass noted othorvise «
first ond second had ioin
; bed joints {mnediately 4
.
. in either dircetion bevo
5
E s Lless; in sevond bed J
;g openins, Reinforeomon:
k] Pree
%
B N .
. H L v

Control fuint maters

»

viny 1l base o=
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9. HORIZO:T3L WALL RTINFORCEMZI'T (Cont'd)

. | (c@ﬂt'd)
fabricated corner reinforcemant shall be of unequal length returns, onc
return to be 2 minimum of 45 in., the other return a minimum of 40 in.
and shall be stagzered in alternate coursas,

.2 Courses reaceiving reinforcement shall first receive full mortar bed-
. diug prier to exHedding reirforcement sc as to obtzin proper bonding, and
covered with an additional spread of =mortar if necessary to insure full
embsdoanut,

o2 Horizont=l reinforccment splices shall be staggered vertically so RS
that no splices in two adjoining courses are less than 8 in. horizontally

apart,

A Ties for partitions abutting partitions or walls shall be strips of R2
mwetal lath or LS4 in. mesh galvanized Lardware cloth placed across the
joints between the two walls., Ties shzll'be placed every 16 in. o.c.
vertically in alternate courses with the Dur-O-iJal horizontal reinforcement
in partiticns.

-3 wWall reizforccme;é gshall not pass through coatrol joints but shall
be cut back 4 £, from edge of joints.

10.  VERTICAL T3LL REINFORCEMENT

.1 Verticzl mall reinforcement shall consist of steel reinforcing rods R.
of the sizecs dexailed on th2 drawings. Bars shall be accurately placed
and securely held in positioa at top and bbttom before mort.c is placed.

«2 Splices in vertical reinforcing bars shall be made only at such
points and {n s=ch canner that the structural strength of the member will
not be reduced. '

«3 All vertical reinforcing bars shall be completely embedded in mortar g R:
and shz2ll! have a minizun of masonry cover of lk% inches, and mortar shall confora
to ASTI! C-476.

& All blcci cores containing vertical reinforcement shall be filled RC
with mortar (no filler block shall be used). Blocks shall be laid up so
as to preserve the unobstructed vertical continuity of the cores to be
filled. Mortar fins protruding from jolints shall be removed bofore filling
the cores., In f£illing vertical cores, the wmortar placement shall not
exceed four feet in height. During placement, the mortar fili shall be
rodded or puddled to insure complete filling of the core, If the core
filling is discontinued for one hour or more, the mortar shall be terminated
1% inches below the top of the block.
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11. SHIELDING BLOCK

.1 Shielding block shall be laid as shown on drawings, with at least
ona block per layer (wythe) containing a cast-in lifting device to pur-
mit removal, Blocks are to be laid in running bond., Each layer (uvthe)
is to be laid so that both horizontal and vertical joints are stagpers
with the joints of all other layers., Staggering of the horizontal joints
in each layer may be achieved by having each first course of a diflcrent
heigh=.

.2 Cutting of shieldingz block shill be done carefully with & misonvy
saw to avoid chipping or cracking of black. Any biccks that are not
cut true and sguare shall be rejected,

«3 The jachs, bottom and heads of zll shielding block openings shall
be filled solid with mortar conforming to ASTM C-476, except that heavy -
weight aggregate conforming to AST! C-637 be uscd., Each leyer shall have
these joints filled beforc installing the next lzyer,

12. CONTROL FOIXT CAULYTC

.1 Control $oint surfaces shall be prepared for caulking ia strict
accordapnce with the Manufzcturer's instructions. Surfaces shall be ;
clean, dry and f£rce of loose particles and laitance. Refer to caulling
Specification No. LOU 1564,741C for additional information. :

13.

FARING 2ND RIETIOVAL

.1 Care cust be exercised during eraction to protect the faces c¢i
wasonry from beimg smezred or splattered with mortar, grout or splashirzs
from activities performed cn scaffolds; should faces be sucarad or
splattered, they shall be immediately cleaned befcre the mortar or
grout jas set,

«2 At the comgletion of the masonry work, all wasonry work shall be
clecned down and scaffolding and equipment removed. Debris, refuse z2nd
surplus material shall be clcaned up and removed from the prenises.

14, CERTIFICAT:ES

.1 Supplier shall furnish a certificate from an independent laboratory,
stating compliance of the shielding block with these specificatious, part-
fcularly with regard to aggregates, density and urniformity thereof and
squareness of the block, i

2 Supplicr shall submit a certii:, ty gtating compliance of block with
fire resisting rating.
15, SAMPLES

- ————— . —————— - — - —— e - —

S | Gmuploq nf 011 mshr'ry shall he «thitrcr' for aporoval of fiuish and
sur{ace t.cxture. - .

- - o S e - - A g e e

- e -, -
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16. SEISMICALLY DESIGNED MASONRY CONSIDERATIONS R3
.1 This rewision to Specification LOU 1564,738 shsll apply te masoanry with

seismically dosigned considerations., Materials shall be furnished in accordance
with this addeandum, Specification Ebasco LOU 15064,738, the purchase order and
designated Ebdasco design drawings. Should there be any coaflict between this
addendum and Speciffcatiou Ebasco LOU 1564.738, the provisions of this addendum
shall govera.

.2 Seller shall sudbmit all test strength documentation along with F3
material certification prior to shipping for the purchasars review and
acceptance for the concrete block, horizontal wall reinforcemeat (Dur-o-wall)
and the verticz2l wall rebars,

-3 Tests of wmortar and grout for reinforced masonry shall co=mply with R3
ASTM C-476, shall be docuamcnted, and shall be available for the purchasers
review and acceptamce.

b Saller shall be responsible for éonformnce te this specification R3
Any material found mot to conform to cpecification Ebasco LOU 1564.738 or this
addendum, whether upon delivery or after installation shall be rejected,

3 The Vendor shal) specify the requir me2nts to 2nsure that ccmponents —~ R3
to be furnished here=in will be protected from any deterioration due to long

tern storage. Vendor is to submit requirements to Purchaser for review,

Thase ccmponents’ shall be stored at level D as defined by ANSI
R45.2.2, '
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