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2.0

The purpose of this design criteria is %o establish a giide for the
designer and checker to assure design uniformity and to assure that a

safe and complete design of reinforced concrete block walls i{s achieved.

General Description
This criteria is provided for use i(n the design of reinforced concrete

block walls for all Class I structares of this project. In additien,
“‘t may be used fo- Class II and III structures.

Standard concrete tlocks with closed ends and two cores will be used to
permit the placement of one or two layers of vertical reinforcement at
8 inches on center or 16 inches cn center. Only the cores that have
reinforcement in them will be filled with concrete. The wall vill be
designed to withstand horizontal and vertical forces due to earthquake

and equipmen’ loads.

All openings at floor level will have toc be sized so dovels in the
structural slsbs can be designed and located before the structural slabs
are constructed. Other openings in the valls, including spare openings
and sleeves by the Mechanical and Zlectrical 'sign Branches will have
to be sized, located, and designed before the block valls are installed.

The spare openings and sleeves are t0 be filled in with concrete by the
Field if they are not required.

Toe lintels will be designed for load distribution by TVA standards for
short loose lintels. Only the portion of the lintel that is cast in place

concrete will be used for design. For blocks in the vertical direction
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3.0

3.1

cnly the secticn filled with comcrete will be used for design using the
alloweble stress f) of the block,

Ceoncrete block vire reinforcement shall be used in the bed jcints of
alternate courses of all ccacrete block walls, Corner and tee partiticn
lock fittings shall be used at all wall intersecticms., Wells that extend
to the ceiling ebove will either be doweled into the slad or restreined
by continucus angles cn both sides of the wall,

Ccacrete in the cores shall be placed in 1ift intervels or layers not to

exceed 24 inches, Each layer shall be thoroughly cmsolidated and tied
into the layer below by either rodding or internsl vibretim.

Design Ccnsideraticns

Materials
Materials Specifications i
Concrete block Full length lightweight two
core closed end, ASTM
Des! smmation C90, Grade UI.
Cozpressive strength = 1000 psi
on gross ares; concrste strength
£a = 1800 psi, =
Sand AST™ Desigmation Clil
Portland cement ASTM Specificatian C150,
Type I or II
Coarse aggregete ASTM Specificaticon C33, maximum
size aggregate 3/L inch; slag is
not scceptatle,
Concrete One part cement, 2.1/2 part sand

2-3/4 part ccarse eggregate, by
viight 6 galleme of water per dag
of cezent for lintels (maximum),
7 gellcae of water per bag of
cement for core £il1l (maximmm).

Reinforcement AST™ Specification ASlS, Grsde 60. 1



4.0 Responsibility

The Nuclear Concrete Section of the Civil Design Branch is assigned

responsidility for the design of the reinforced concrete block valls
except that the Structural Steel Section will design steel restraints
where needed to resist reactive forces applied to these wvalls. These

reactive forces vill be specified by the MNuclear Concrete Section.

Detailed construction dravings will be made by the Architectural
Design Branch. The Architectural dravings will show each section of

these walls in full elevations.
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ATTACHMENT 2

2.7 Attachments

2.T«1 Attachment to a Block Wall
When attaching to a cement-block wall, three conditions must be satisfied.

A) The compressive stress izposed on the face of the wall by the anchor
. Plate qr the back-up plate shall not exceed 680 PSI.
B) The shear stress L*_'bosed on the wall by the anchor plate or the back-up
plate shall not exceed 70 PSI.

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

Allowable compressive stress of concrete blocks = 680 PSI.
Allcowable shear stress for concrete blocks = 70 PSI.

Weight of a concrete-brick wall = .6 x 150 £/ft.3
= ,052 #/in.

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

Px&P

Y Applied Loads

Distance from center line of lcad at anchor plate to edge of plate
Edge distance for hole in ancher plate

Distance from applied load to surface of wa'l

Width of anchor plate

Length of ancher plate

Tensile load on anchor bolt(s)

Height of cement blcck . -
Length of cement block

Distance from center line of applied load at the surface of the wall
to the top of the wall ‘

- Thickness of the wall

3 mt‘:ﬂd"!t:tnhd'h

%.7.1.1 Wben calculating the compressive stress izposed on the wall from the anchor

plate, all the forces are assumed to be concentrated within a cne inck strip aleng
the edge of the plate.

+P
A & I-—F ¢ ; :
.7 ~——
< < L > u, s
: ] <l
Compressive — | ™% _ Il |
force D R §




T.1.1

207.1-2

(Continued)

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

rb_ry;+px(x>:+c-.s")
- S T

Pc‘- l'b - P*

£ =Ye T 680 sI
5

c

NOTE: The sign convention of force P - mist be followed.

When analyzing the forces imposed on a wall by a back -up plate, coxpression
and shear stresses must be considered.

Assume a back-up plate ¢ inches by d inches

Let t = Block thickness from
gurfaece to inner cavity

Coxpressive Stress . : DBACK-UP
PLATE -
£ Ty ‘ R
¢ = Trea of Flate ~ 680 FsSI K‘
The Shear Stress = I"b
Shear Area
Shear f‘.re; = ‘2)(1.&)(t)(c*-d + t) | . ‘t . .
‘ [
.t Shear Stress = ¥ < T0PsL

2.8t (c+d+t)

EXAMPIE: Find maximum bolt load that can be spplied to 3" x 3" plate
with ¢ = 0.8 inc* 3.

- g =2
l'h(C:ox:rpressi.on) K fc (e)(@) = 520 sy % 3 x3 ~ &l2O
F, gnear = Ts(A) > TOPSI¢ 2B¥.B a(3a2-27.8)



.7.1.3 When attaching to a block wall, the rotating forces, exerted on the block,

mist be determined.

Assurptions:

As the block rotates, the total resisting force reacts along a
one inch strip across the top and bottom edges of the block.

The forces react for a length equal to "H", see Fig. II.

See Fig. I.

The resisting force is supplied by the weight of a triangle of a wall

above the point of attachment, see Fig. IT,

The maximnm resisting force -~ .053?/13? x wall thickness x the square
of the distance from the point of loading to the top of the wall,

T F
F= Py(L o 2) ¢
T-1" e ll
The compressive stress Py
2 2 F = 680 PSI "
Cm T E —<
% . B - Y
AND
Foax = .053(7)(5)? Lvs. 1+ 5
7Lé
T -
Figure I
-
/‘TOP OF WALL
. ! / 1
& P
¥ v
] st RgstTee |
z ‘\u/. ’ ‘ {Qg
, A < UPPORT
- H -
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411 conduit in Seismic Class 1 buildings shall be supporied using the typical -
conduit supports in this drawing serics.

‘3

C _ 2. Conamt shall be routed as close to ceilings e.nd/or wills as pra.ctic:xhle and
wnd installed per Construction Specification M2E-c% O( picect whiere pecific st etz
4'0( suvrort distances are given for 21l {ypes of conduil co-rmonly ugsed. When

211 to:x is instzlled in an erpesed conduit run, a support shall be placed
as close as possiblc to each side of the dox.

3. All welds shall be per Construction Specificaticn ¢-29 using E7018 electrodes.
Visual inspection is reguired.

L. All material shall be ASTM A 35 unless otharwise ncted. Certification of

{ _=compliance-by-manufacturer is reguired. Unistrut per .-T0 A 370, g seess =}

5. Ins..a.lla.tion of bolt anchers shall be per Censtruction Specification G- 3- cecept
I rtivarte —ma&/«t—sw ~xetars ta.zay od~s 15 the minlam {:x..t:u. -
1-4i0a 24 .'mea. A 201t cmchor assm'l, corsists of tle ance or, A 307 ~olt, ~a
a stanfard flat circular carbon steel washer.

{1 8. A1) volts shall be ASTM A 307, or ecur;l, vnless noted otherwise.

- —— o g

S b _.'7_--—-.—....-——0m-vq-~ P —

7.7 Fof ¢onduit roans Mot mourrted- ctirectl-' to 'm.o. or ceili.ngs, one a.xlglly bra.ced
support shall be provided in each horizontzl run ud to S0 feet. Straight runs

1 _ rezuire an axial support at least every 50 Teet. For conduit mounted directly
it | i go-wadle—andecedling-using Upistzut and 2553 series clamps, no addition=l axizl

restraint i3 reguired provided support distances are as given in SCI-LC-v-13.10."
Ne Ans! restrant 1S reauired en pen dinSisne! conautt

————— - — - —

3. Tar quality essurance see Censtruction Szecification I26-077, Identification
¢ Suructures, Systezs), a..l Ccrponents covered by the Sequoyzh Tucliear Plant :
( ' Guality Assurance Progr : ‘ : :
= § s —~ e s L il S e
- o ‘c*ses“vﬂe'-e—mvc“or pn‘tes’ e specva-d. t .ese may ve omit"ed if emtedded. - ’,i
; : ‘piales can ce usec. » ; e s .

.o

’s._..\

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

IV czble shall rot te routed adjacent to each other nor shall taey be supported
on a common support, cxcezt in 2ra3s pro\.eef-i from missiles whare the only source
cf fira is of on clactrical nature . (33 ne=cd on canduit ¢ grevnding aram.na.,)

Use 1/L4" fasteners for -5 t'ircugh -13, end 3/8" for -20 through -30.
12, Tor material see L7Ziu20-1,2,3,H.
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IWOTES:

1. The seismic supports shovm on this drawing series were designed using
Sequoyah MNuclear Plant Design Criteria for Seismically Qualifying Round
end Rectangular Duct, SQI-DC-V-13.8R1. -

o~

3. All welds shall te per Construction Specification G-29 using ETO SERIES
electrodes. Visual inspection is required.

4, All material shall be ASTM A 36 unless otherwise noted, Sosaid S Eew

§, Tisld may move supports a max. ‘distance of 1'-0" in either longitudinal
-~ direc.ion from given location.

6. Installation of tolt anchors shall be per Construction Specification G-32. '
——t - A bolt anenor-essanbly consists of a Paillips Red Head SELF CRILLING ECUF ANCHCR OR

equal, an ASTI? A 307 bolt, and a standard flat circular carbon steel
washer,

All bolts shall ®e ASTM A 207, or egual, unless noted otherwise.

y For qunlity. essurence see Construction Specification N2G-877, Identificatiocn :
of Structures, Systems, and Components covered by the Segquoyah lfuclear Plant .
Quality Assurance Program. - B i s e el -

——

9, For bill of material, see L72M050-1 and -2. g, =

Jo
, 'l
i
=3

i
|

10 . Cer+i®ication of compliance by manufacturer is reguired for all materials.

'
.,\._..f...‘.:. . COn tbreaded parts, a minimum projection of 1-1/2 threads through the

4 S fastener is reguired.
imgaed12 . Supports shall rave a field coat of Cardo ¥Weld 11 primer with a minimum =,
—— - tnickness.of 1.7 mils... R |
13 . A1l rivets ere %o be SELF PLUGZING STEZLRIVETS OR EQUAL UNLESS OTHERWISE NOTED| !
1k , All gauge dimensions and connections to be Standard AISC unless otherwise ‘rs’
noted. % 73
15 . A bolt assembly consists of an ASTM A 307 hex head bolt, a standaid lat
circular cartoa steel washer, and a hex locknut, %
BT e T | P ) . - i
T T2 A A § o A i
i L }' . Mol Lt | I 4
“Ia 7ol cow ke v '
o . -.:.:.:-_,--'-" ; Snanote i
g "r’_“.'.'.“:{".".{’ :z;’,'..; ::_:r-_o:s‘. | . . LS . e .
e ed SN b SEISIIC CLASS I STRUCTURZS :
erisies L 5T 0 ) COMFANICN 2116 [

Tihe AL AP 7405518 MECHANICAL
BOGHTY WA Y L R E™,, VI, & AC i
§* #Z o IS D¢ STPPOFT :
TREEED % T ! — g
N eh 4. B b “t:.l_ - — SECUOTAH WUCLAR ZLAIT .
. " TENNESSEE VALLEY AUTHORITY .
S fa] e ot vl lran w senatoe | | 1 DuwidiCm OF Twi ™ (® w5 CILIGN H
S I ','.-{7-2_"'(57:'4..... o G T TP - o0 gl [ s ] LArge. . o
s :‘.‘:3;:1 ,’.";'},._..'.--.' ‘:‘-.:-./»-.‘,--..-::........ ‘It‘/(/ :&f‘l L ek 1. oo YAl Re :
e s e I e T oamoawiee =L Rt LWE UL WTANSS.1A Dy

R #. Bamas h Lt e AR l



NOTES :
1. All rsterial shall be ASTH A 3% unless otherwise noted. Certification of
compliance by manufacturer is required,

2. All welds shall be per Construction Specification G-29 using AVS ET018
electrodes., Visual inspection is required. .

3. All bolts shall be ASTM A 307, or equal,
L, Installation of bolt anchors shall be per Construction Specification G-32.
5. All material and fabrication by construction project.

6. A Bolt Anchor Assembly: Shall consizt of a Phillips fed Ysed bolt anchor v
or equal, ASTH A 207 bolt, and a standard circular washer, '

A_ 7. The Auxiliary Builcing is a Class I structure and cuality assurance

. i3 requived.for miscellaneocus. steel suprorts: SiF CP 0. P-1l.

R, For materia) see 47E¥050-1 and -2.

== 19, Suﬁports shall have a field coat of carboweld 1l primer with a minioum

== Quality Accurance Progran.

thickness of 1.7 mils

10. For quality assurance see Construction Specific.tion N2G-877, Identification =1 .t
¢f Structures, Systems, and Ccrponents covered by the Sequoyah Nuclear Flant
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