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#5 1.0 Purpose

The purpose of this design criteria is to establish a ghide for the

designer and checker to assure design uniformity and to assure that a

safe and complete design of reinforced concrete block vans is achieved.
.

2.0 Geneml Deserfstion

This criteria is provided for use in the design of reinforced concrete.

'

block valls for all C1 ass I structures of this project. In addition,,

it may be used for Class II and III structures.
'

NStandarf. concrete blocks with closed ends and two cores vill be used to -

permit the placement of one' or two layers of vertical reinforcement at
'

8 inches on center or 16 inches en center. Only the ' cores that have

reinforcement in them vill be filled with concrete. The van vill be
~~

designed to withstand horizontal and vertical forces due to earthquake

and equipnen'. loads.

All openings at floor level vill have to be sized so dowels in the

structural slabs can be designed and located before the structural slabs

are constructed. Other openings in the walls, including spare openings

and sleeves by the Mechanical and Electrical sign 3 ranches vill have

*

to be sized, located, and designed before the block vans are instaned.

The span openings and sleeves are to be filled in with concrete by the

Field if they are not required.

The lintels vin be designed for load distribution by TVA standards for

short loose lintels. Only the portion of the lintel that is cast in place
$~n concrete vill be used for design. For blocks in the vertical direction.

==
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.

.g caly the section filled with ecncrete vill be used for design using the
1

allowable stress f; of the block. ,

Cencrete block vire reinforcement shall be used in the bed jatuts of

altemate courses of all ecoczste block vans. Corner and tee partition

lock fittings shall be used at a n vall intersecticos. Walls that extend

to the' ceiling above vill either be doweled into the slab cr restrained,

by continuous angles en both sides. of the vall.

'.
.

|

Concrete in the cores shall be placed in lift intervals or layers not to |
'

3exceed 2+ inches. Each layer shall be thorou6hly censolidated and tied
.

into the layer below by either redding or internal vibration.

.

30 Design Ccnsiderations

.==

@ 31 Materials

Materials Steeificatiens

Concrete block Full length lightweight two
core closed end. ASM
Designatica C90, Grade UI.
Cec:pressive strength = 1000 psi
on gross area; concrete strength
ff = 1800 psi. -

Sand AS E Designation Clkk
.

Portland cement AS M Specification C150,
Type I or II

Cecrse aggregate ASM Specificatics C33, martman
size aggregate 3/k inch; slag is
not acceptable,

Concrete One part cement, 2-1/2 part sand, ,

2-3/4 part coarse aggresste, byi

I viight 6 gallons of vnter per bag
of cement for lintels (maximun),

._.
* 'e= 7 gclicas of water per bag of

~

cement for core fill (r.nximun). ,

Reinforcement ASM Specificatien A615, Grade 60. 1|

|
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k.0 Responsibility

IF The helear Concrete Section of the Civil Design Branch is assigned

responsibility for the design of the reinforced concrete block walls
iexcept that the Structural Steel Section vill design steel restraints

where needed to resist reactive forces applied to these valls. These

reactive forces vill be specified by the Nuclear Concrete Section.

i

Detailed construction drawings vill be :nade by the Architectural ),

-
:

Design Branch. The Architectural drawings will show each section of
,

1these valls in full elevations.
j
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2.7 Attachments .

271 Attachment to a Block Wall *

When attaching to a cement-block wall, three conditions must be satisfied.
~

A) The compressive stress i= posed on the face of the wall by the anchor
. plate or the back-up plate shall not exceed 680 PSI.

*
.

,
.

B) The sheaI stress i= posed on the wall by the anchor plate or the back-up
plate shall not exceed 70 PSI. *

.

C) Ths internal forces within the wall shall prevent the cement blocks
from rotating due to the applied loads.

Allowable co=pressive stress of concrete blocks = 680 PSI. e

'

Allowable shear stress for concrete blocks = 70 PSI.,
~

Weight ~of a concrete-brick wall = .6 x 150 #fft.3
=.052#/in.

.Symbols: (Load in LBS., Dist. in Inches)

P, & P - Applied Loads -

7 - Distance from center line of load at anchor plate to edge of platea '

b - Edge distance for hole in anchor plate *
'

f. - Distance from applied load to surface of wall
B - Width of anchor plate
D - Length of anchor plate
F - Tensile load on anchor bolt (s)bH - Height of cement bicek

~

-
,

L - Length of cement block
S - Distance from center line of applied load at the surface of the wall,

to the top of the wall
'T - Thickness of the wall

!.7.1.1 When calculating the co=pressive stress imposed on the wall from the anchor
plate, all the forces are assumed to be concentrated within a one inch strip along'the edge of the plate.

V
p g + P,-

(- --k L N [%4 4 y a
i ,

0 '

9 Y j
i

'Co=pressive # c ---
'"

force 7 - '-

4
.

l
*

__,
_

~ - _ y y m~.-

,
-

.. - -. --
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.7 1.1 (Continued) .

*

Take moments about a point 3" from edge of plate.

, P J, + F,(D-a + c .5") ,

y y
D - y ,9"-

-F?c = Fb x . ,
*

.
,

. f, = F_.c_ R 6% PSI ,

B

The sign convention of force P,must be followed.
~

IOTE:

When analyzing the forces imposed on a van by a back up plate, compression -2.7 1.2
and shear stresses must be considered.' ,

. ~ -

Assume' a back-up plate e inches by d inches .

L

Let t = Block thickness from . *

surface to inner cavity
! ISACX-UPCo=pressive Stress PLATE. wK ..

; b .

F

* " Area of Plate ;
<

F -

b
hThe Shear Stress = -Shear Area

t -

Shear Area = (2)(1.4)(t)(c+d + t) _y ,
I i

' q 70 psi.: Shear Stress = b ,

2.6t (c + d + t)
Find =axi=um bolt load that can be applied to 3" x 3" plateIXAMPIE:
with t = 0.8 inAis,

2.[
b(Co=pression)" c( ( # P.sg x 3 -"

70 pst x 2.fh * . 8 4341 -tw oth)
b Shear " #s(A) *F

= 690#

.

e

.
-

_
..

B.
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.7 1 3 When attaching to a block wall, the rotating forces, exerted on the block,
must be deter:nined. .

Assu=ptions:

As the block rotates, the. total resisting force reacts along a
one inch strip across the top and bottom edges of the block. See Fig. I.
The forces react for a length equal to "H", see Fig. II.

'

The resisting force is supplied by the weight of a triangle of a vall
above the point of attachment, see Fig. II.

'

The maxi =u:n resisting force .oS2M/in) x vall thickness x the square
of, the distance from the po' int of loading to the top of the vall,
F = P (f,+ E) F

y 2 i

T - 1" g rwe-
J p'S

j

The compressive stress ,

c = y = ; g . < 680 PSI
..

F Ff -

,
-

g- .

A10 .

~

4 r
ymax=.o53(T)(s)2 Lbs.

.- -
c f.+ T'

,.

|
r

,-T_*

Figure I
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1. An conduit in Scismic Clatu 1 buildin3s shell ba supported usi'ng tha t,pical
conduit supports in this drawing serics.-- .

2. Conduit shall be routed as close to ceilings and/or* uans as practicable and(
for support distances are given for all types of co::a%tccplwhcicYpscific. stdiucSsand instaned per Construc*. ion Specification 32E-f.60

ult co taoaly used. When
a pun con is inst:.ned in an enposed conduit run, a support shall be )placed
as close as possibic to each side of the box.

3 All velds shan be per Construction Specification G-29 using E7018 electrodes.
Visual inspection is required.

4. All material shall be ASTM A 36 unless otherwise noted. Certification of
.:=cc=pliance-by-manufagturer. is. reouired. Unistrut per .y~',: A 570, Cr_3 .and C.. . . - - . .

'

except
Instanation of be'.t anchors shall be r:er Censtruction Specification G-32[ng.tal.5. a cr-+id/oe. six, di . mate: ..to_""r od.,e s.thq.laini:mim .'

uw ,_; ..u - vi
1.tioa di. . .acc. A belt enchor ass :m'l. co; sists of t'.c anc'.or, A 307 ' olt, ed
a standard flat circular carbon steel washer.

-

_.
.. A13. bolts shan be ASTM A 307, or equal, unless noted otherwise.6.

. .. _- . .~. _ --- _._..;,_._._.._.,,.,._ . ._ _, .

. . ,
3 ~ . .

. . . ~

7. FoMonduit'rannot =ou'Ited-direcIly'~ iso dans of ceilidgis,~ orie"aWially.brd.ced".~ ~ ~ ~ ~ ~ ~ ' .

support shall be provided in each horizontal run up to 50 feet. Straight runs
require an axial support at least every 50 feet. . For conduit mounted directly

. - - t.in. ist. .h.tl.cnU5.5:3.:se.r. .ies _cl. ar. ps , no .a,dd.i.t. i.o_n.a.l ax. .ic.i, . .i._ . m:ss .__n to-W i1~~~4 E M M.W 1

restraint is recuired provided support distiances are as given in,SCT4C-V -13.10. '
- ._ . .

No heist restrant is rewired en ncn dmsienci cenciust.
6. 7:r quclity assurance see Construction S;ccification U2G-877, Identification

of Structurcs, Systers', cnd Cc ponents cotered by the Sequcych Euclear Plant ;

i C.m.lity Assurance Pro 5 ram. - i
.(- . L .
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plaues can be -usec. - - - . . - - . . . _ . ..-
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t,
.

. . . .

;.. ..
,

.
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! 10. Single or groups of conduits carrying Train A, Train B, Channel I, IIy III, or ,

) IV cabic shall not be routed adjacent to each other nor snall they be supported .-
*

on a cc mon support, except in areas prot.eef.~/ from miss;tes whera the only source'

: cf fim is of an etset.ncal na ura .(as noted on con tu'it [ grovn4ng drawn 32)
{ 11. Use 1/4" fasteners for -5 t'.treugh -15, and 3/8" for -20 through -50.
I
; lE. For caterial see h7E':0N-1,2,h'4.

*
.
I
i

' lla . Steel support material s':.au :. ave an initial field coat Carbo '.fel1 H primer with
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1. The seismic supports shoun on this drawing series were designed using
'Sequoyah Euclear Plant Design Criteria for Seismically qualifying Round
and Rectangular Duct, SQN-DC-V-13.8R1.' . -

/..
:- :- -
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-9 ''i.-'...-=''...s?*-
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--''- *-2. , ' ' . , .
-

;, ..,. , . . . . .. . . . . . .-
. . . . .

e

3 All welds shall be per Construction Specification G-29 using ETO' SERIES * - * '

electrodes. Visual inspection is required.
.

''-" : '.*' .;' ~
4. All, material shall be ASTM A 36 unless othe vise noted. .

. , , . . . ..
. .a . ... . .- . .

. -
. .

.

.5
Field may move supports a max. distance of l'-o" .in either lonSitudinal .

.

a.
- - - -- direc;;io:i from G ven location.i

-

'
6. . Installation of bolt anchors shall be per Construction Specification G-32.

~- A bolt-anchor-+ssenbly consists of a Phillips Red Head SELF DMQN6'EcLr ANCHCRjoR
' - ~ ~ ~ equal, an ASn' A 307 bolt, and a standard flat circular carbon steel .

:washer..
.

..

'' -

All bolts s.h.all_be a.S3. !.. A. 3.07, or..e. qual, unless noted otherwise.-7 . .
. . . . - . . . . . . . . . . .

;- - - -

;_ -

' For qualit[~ assurance sie Construction Specification N2G-877, Identification -

,,

Of Structures, Syst' ems,'and Co=ponents covered by the Sequoyah Unclear Plant' ' ' .

. . . ~ . . . . . - - - _ . - . . ... . -. jQual.ity Assurange Program.
- . _g..

- - . . - - -

- - , -. . For bill of material, see 4..73M050-1 and -2.' -
--s m- -. ., 2.m

9 ',..

10 . Certificar. ion of co=pliance by'.manufab.turer is~ required for all' materials. .
.|

:
. . .: '' i; :.s :. ;* - *

.

11

.. . .. . '
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b Cnthreadedparts,aminimumprojectionof1-1/2threadsthrou6hthel.
. _.g fastener is re:;uired.

.

nF:
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- .. . . .
g
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l'2 Supports shall have. a, field coat of Carbo Weld 11 primer with a minimum .. , :. _ _ - - 3

thickness.~ofil'.7.. mils.. s.. . R~ ~ ~ -

,j.)--
-

13 . All rivets are'to.be SEtJ ? LUGGING STEELRIVETS,OR EQUALfJHLESS OTHERYilSE isrED G.

2(' '
14. . All gauge dimensions and connections to be Standard AISC unless otherwise .vf,

g.%..noted.
, n.

1.$ t

15 A bolt assembly consists of an ASTM A 307 hex head bolt, a standard flat t

circular carbon steel washer, and a hex locknut. |,

I

I,- .* ' **
. , . . .s. e.. :,, .

,

||4, q tr. ort o n.% pas \ L g.srf . q,; ' '. J. y, * . s e- ,. ..

a v . p. , r3~. np . . . ., . ,. n . _ u . . .
7I 5s i '.? T) .. iss s- Pt. S Lc','.' VI . ' ' . ' ' , ' '

. . ..
*

. ' * . . . .
*

.

,

- - - .
-

.,a . .w i.mow
|. ,. . e . . .. ; . , m ~:- e.~,- .

.: v t . .

Mw. ., f ... w e n. i ; ,a w.v i n.~
. *.

. g.
,a .

6| Se V "%M.'.[W'i"U~'"C.T
*

v.p ' .
t ..

.' ''
'I ,. . . ,

-- - * ~
..w. .. - raq i.,.s, i.>,uor:: r.:.:vs. -

. . . , '
i_.u J :r !i.'' 2.' 8197'''I" SEISMIC CLASS I S"'RUCTURES :

'""*

.il
.~.0 h.s. * t < ..,+ n .f.m

--.:*.d, L COWAMC,Y MGfi "*
. .";- .

&E~T.^ J<T. i.'."'.r x ' 'fi 4 ^ 6 >
5 ge . ti ..-

.

r; /t.

~

47AC55-/B YECMAHICAL.~ ..

--

13 :i n ;. g e.. --- O ' T l T HTc. ; 'zT r. ,y AC' ;
7 s: ,i: ' /.; DMC? S*.1p?Or..S

( 4 i. . . . i: -
.

.

Yi .* I: ... g i...I 1 , i ..i i i i SEcuaYAH iTJCL AR PLICif |,,

[ , r. '. .1 as f* '. 4 -e ; 4. . p 44.4.a.. 1ENNE55EE VALLEY AUT HORITY ;

3.jg, ,,_.4 , ,' ;;';-". "y:.i.:. ;a ,
*-

, , , , , , , , , ~ - - ;- ,e n ... i ... a_i w t u i i i . . . . . , .

.... u. qo. gi,m.u: '../ ', 9. ,,. ....--' ;. r.,.w, c. .. .n ..

-

.
... c.. x . m ....

.. y..
-.

.
.... . . . . . . . .

.

. rt: : - .
-

avmss.1 A r, . ;
+-

. ....a b-w w i!1
;. . . . _ . . . - . . . . .,.



_- .

NOTL3 :
' ~*

. .

All r:aterial tha.n te ASti A 36 unle:s othn risa notsd. Certific.ation of
~ .

-1.
compliance by manufacturer is required. . . , .

h!. All velds shan be per Construction Specification G-29 using AWS E7018
[. electrodes. Visual innpection is required.

.,,

3. An bolts shan be AS7M A 307, or equal.
.

4. Installation of bolt anchors shan be per Construction Specification G-32. .

:
5 An material and fabrication by construction project.

6. A Bolt Anchor Assembly: Shall consist of a Phinips Eed Head bolt anchor '

,

or equal, ASE.1 A 307 bolt., and a standard circular washer. '.
s. . ~ _ . .

- ..

. M 7 The Auxiliary Building is a Class I structure a::d cuality assurance
- is requir<=d ** eiscellaneous steel supports: S;!F CP !!O. P-ll.- ,

.

8. For materiaJ see \73y050-1 and -2.
"

() . Su$ ports shall have a field coat of carboveld n primer with a. minimum'"5 '

== - ' thickness of 1.7 mils. , . . . . . , , , ,

10. For quality assurance see Construction Specific:. tion I!2G-877, Identification t! -
- - '

:of Structu-es, Syste=s, and Cc=ponents covered by. the Sequoyah Iuclear Plant
. .

Quality A:: urance Pro 6 ram.,, . _ . _ _ , , , , , _ . _
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