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e L A e : T
in which cech and every anchor would be Lested.

If the total nusber of anchors () is very large, testing only a few

anchors selected at random according to a seguential sampling progrom,

as described below, would be adeyudte and cost effective. The sanple

size {n), which is the number of anchors selected at rancom for Lest,
| = deponds on the desire ﬁuality fo) and confidence leve! (c). The

confidence level (¢} is the protanility that the rotic of de

anchors to the tozal (M) is less then or cgque) to p.

For example, if it is planned to Zemgnsirate that thare is less then

fv

confidence leve! ©f 93%, the corresponding

» LY oY e 4 W, e N
Tesle 1. fccardingly, 58 randemiy

l 5% defecz:;e anchors at
| saupling program s as shown in
l selocted anchors are tested first. If there is ng defective enchor
!

e .
encountered, then no more testing is reguircd and the anchors are

| of acceptadle cuality. However, if a defective ancher is encounterce,,
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; Revision 0

PROCEDURE -

various items involved in the approach explained above are the

following:

3.1 Runmbering

All the conszrete ezpansion anchors in the supports of ceismic

Category I piping systems can be identilied, for convenience,

-y

uentially. The numbering can be per-
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them se¢
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formed by anv convanien nne 1ing from one building

tc ancther. A summary table similar tec Table 2 could be

.

can be identified. For example, if it is reguired to test

1048¢h anchor, it can be seen- from Table 2 that 1048th anchor

is the third ancheor in the 404h paseplate located in the

fourth flocr-of auxiliary building. Within a baseplate all

the anchors can be numbered systematically, for example,

-

by

going clockwise starting from tep right corner.
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The curve shows Lhﬁ: if a ot of anchors has 57 defectives,

it has only ong in twenty chance of Leoing accepted {ecceplonce
probability of 0.05) by the sampling program. The acceptence
probability incredses 25 the actual guality of anchors increases.
A lot with enly 1% defective anchors has an accepiance probability
of 0.98. Increasing the sample size will increass th

.

probability. Heowever, & sampling program cannot change the quality
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in rejectling

can be wodified to alleviatle wnis by adding @ rejection critericn.
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For illustration, @ rejection criterivn is doveloped and shoun
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o @ saeple of 92 anthors; the 2nghors will Lo rejegicd and tohe
testing of all anchors will folloew. The modificd sumpliang progrem
for the =xample its alse illustrated ia Ficure 2. The rejection
critaritn is bascd 90 prolabie anchdrs with <UT ¢r more defectives.
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Revisicon U
.
. [f the installation is satisfactory it can be said ihat the
| ultimele cepacities of the anchors will be developed.
i 4.5 Rejected Anchors
I
. & - - Y Y 5 4
{ 1f the anchors in a plant are not of acceptable quality based
I L on a sampling progrom, the screening process may follow to
I
I
I . B
I track ¢own all the defective anchors for future stirengt hening.
I
|
I
| A
| p\ gh‘? m g
| 4.6 Recomnzndad Initial Surve
;I . hal ":,"nl_‘m'u \a\ﬂ‘ﬁ
| - o . o
I For a nuclear plant with a lerge nuaer {say, S5C20 or more; €
‘I
I concrese expansion anchors in the supporis of Secisnic Category |
J piping systams, it is prucent L0 < duct an initial survgy, 28
1 descrited below, to cuickly éssess the qualily of anchors.
‘|
;
|
e Seloct at randes 92 anchars by watking the plas £
1
I
; An attomnt should oe mede to disiribule the seleciod
| anchors anre or loss cgually & various locetions
cho ¢ or lass ggually > sus locatio
‘I , - 1 4
| {flcor, ceiling, well, ele.) @nd uong various Lyoes
(shell type, wecgs type, etc.j; and in progortion te
‘I - . - 4
) ‘\-'l‘: ne ":':"- c Shs 'as GusS U (G J‘:.
|
I
Ii - . -
| 0 Determing the nunter ¢f defectives arang tha U2
|
|
‘I
| o If there i3 ng o Gy one defective, the piant has
|
| anchors of geod cualily end o murg testing wivld be
| 6 t
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Inspection of Concrete FPasieners

PURPOSE, SCOPE AND APPLICATION

ccedure specifies the method for performing and docu-
conc*ete EX“&ﬁSlOn bo’t (CEB) inspections. The

me
pipe uan;er installatlons, a2s directed by Engineering.

2.1 CESS will consist of two types:

o The self-drillin

or sleeve type (such as
"Phillips Snap-0 .

£

o] The wedge-type (such as "Wej-it" and "Phillips
Wedge Anchors")
e

2:2 Reconmended sampling
avagraph 4.0.

n
276-81 Pi

Hote: CEB are not consi

idered as failing if thne minimunm
required torque value can be achieved without
exceeding the allcowable 1/16" slip. However, if
this occurs, the remaining colts on the plate
shall be torgued without recording the data
(unless a failure occurs).

& $a . 5.3 3 L 3 € - P T & ¥
2.3 Data sheets will be completed for the inspections (S
Ty T S AN - - &9
A.-a:f...’ia“. l' l-‘ﬁl ,0-2.‘\4-3[0
o Pl TS PAnD TReoTomTEA :
A vt e ok N - - N -~ LR P AP 4 < L 3
- %
5 ;
- -
e | | AN ey e
2 ok VC:’SE--‘-;‘E 3
~% 5 5 e S - | = ' P e
10 inspection ¢f wedga~t W2 Cans be
-y o~ e Y Y »
performed as follows:
- - £ - R - - - o Y £ DU N e | L. 2 » oy o 3
A. Periorm torgue test using a2 calibrated torgue wrench
v b | . e & £ .. 3 2 . o't
On nut; apply torqgue to nut in accordance with the
PP oL 3 o - o & 5wk
MINIMUT values Jlisted 1n the torgue table (See Attach-
- 1Y AL 5 4 L | Lai L B s ‘- H 11 3 » 3 -~
ment 2, 11406~278-5). The test shall be considered
- & .9 N e rie & -~ - - o,
sucCessiul 1L torqgue is achievad in twe turns or leoss
-~ s -
of the nut.
& - -4 -3 N <y - - e o= - Lasd -
B. Determine stud length by ultrasenic testing. The per-
- 14 = e b, - "~ » slem Y7 - o | ) ]
SO0 ;Q:’ﬁ:::.¢ "j (R E4 4 it aAsonic :CS; SUasd 1.0 c.2 Gaca
- ) e ] - L . - -
sheet (Attachment 1l4a, 11406-276-5).
: 1 iy xR 5 ~ o P sy oy o B .
C. Determine the stud diameter. This determination may
" ! . -4 1 = . . - . -
be by slippring a washer of known size cver the stud.

488 077
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Revision 0

Attachisent 3

SEIMMING RECOMMENDATIONS

-

ce all bolts with "all thread" studs cne at a time and
en nut on each stud before removal ¢f the next bolt.

te away from surfac
4 ins

by backing of
1" shims can bte t th

n all nuts evenly
ed behind 1

ale.

When placing shims insure they will not interfere with the
insert shiould it pull out cduring the test.

Test each nut with the torgue wrench and check for anchor
moweanent.

Restore CEB to vriginal condition using manufacturer's recon=
-y - 5 & 3 = -~ - =
mendations or if anchor has failed, replace it 1n accordance
with Sgec. 6600-C-2305.
ghe 8P
08 N8Z

‘S e

Ba~
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R { | . (J;naﬁ:tbonNo. 6600-C-2305

io SCOPE OF WORK

This specification covers the insmllation, inspeclion. 1esufg and docurnentation
requemens of Clas | and NoaLlass Lanchorns as indicated below

[2em/Scope of Work ~ Class | Anchor Noa<Class | Aachot
Aachor Installation x

Anchor [aspecton
Anchor Testmg

Anchor Documentation
(x denoses apphability)

20 APPLICATIONS Pe
21 Expeczsion Anchors

H AR

n AnICINAL
u- \\ o4 _j.a'i]

=\ ‘ The specfication spphes to expandgon anchors used @ ™he following ctzgonss
- L insalied in conerste and mzonny block wals.
281 Seismic Clsss | Supporss

The comcretz expanson anchor telongeg to this category shall meet
the mqurrments of Sections 3.0, 4.0, 50. 60 and 7.0 of Wis

specificatos.
This category is Lmuted to the following, excrpt as ncled on design
gnwings:
2.1.3.1  Nudear Class T and Seismic Class [ Prpe Hanger Suppors.
21.1.2 SesmicCas ) Ectricl Cable Tray Suppoits.
2113 SesmicCQass. LV Duct Suppers
2114 SetsmicCaisl Egquipment Foundanon Supports
R aiss m—— 2115 SeimicCluss I Concrzia Black W5 . .
21.1.6 Sexmic Class | Condunt Supports
A
‘\ - - s . -
¥ I___. 2147 Seimic Cassl Tubmg.
4 Non-Czss | Suppors
Cotereie expanson anchors biloaging o tris ategery need 1o conlom
ooty to ih2 reguitrents of Section 3.0 and 40
1= 0 S TR N - : o on - L LS b oa

]
o
=

o0
-
o's)
8




- ) ) k.’;-edfic:u:'o':z No. €6000-2308
22 Type 10 Grouted Anchor Bolts
T specificaion 3pplies 1o grouted aachor bolts used in the following catsgories.
2“"‘, Seismic Class | ﬁuppor:s
The grouted znchor bolts teloagrz 10 this category shall meet. the
requirements of Sections 3.0,4.0, 5.2, £.0and 7.0 of this specifization.
This eategney is limited o the following:
22.1.1  Type 10 2achor bolls may be subsututed for etpnnnon
aschors in Secaon 2.1.0. - -
2.2.1.2 Type 10 anchors chall be a5 specifisd on Design Drawings.
P & Noalass I Supponts
Grocted anchor holts belonging to this category need 1o conform only
9 \Je requremen uof&cmn.}Omd-iO
ACCEPTABLE ANCHORS Po . \ 1 7 £
Tis section is applicabis to Class | and NonClass [ categon ?s t’.‘ fined Sc;tlo'x 20.

31

Expansion Anchorss

Only cooarete expansionsype shell or stud anchors ‘ad masufacturcrsas Uisted m
this section are acoeplable. No substituten of eithe. wchor type of manulscturer
shall be mads without approval by the Project Engineer. When a drawing indicates
a specific aachor fvpe or manufacturer without (ndicating ~or approved equal”,
.thers shall H¢ g0 substicution of anchor type .

a. Weprlt Stud Anchor « Werlt Expangicn Prolosing

b. Plaiips Wadge or Stud Anchor — Phillips D=2 Co

c. Rillips Seli-Orillizg Spap-c!T or Flush-tipe S™2ll Anchor— Phillips
D- Co.

4. inek Typz Expandon Anchor — Natisza! Lead Qo,

3 Ewik Bolt Stud Ancher - Hilg Facteaing Systexme, Iae

£ Motly Pandoit Stud  Anchor - USM  Corperston,  Coustruibon
Produss Dhison

s for Conorere ‘Jmn'} Block Wall - =¢ only b AL ~ Scif T’:ﬁ:.‘?;!

Saxpoff - Paltips Dl Co.
Type 10 Groutad Anchor Sois
Only gouted 2nchor Soits coaforming 10 the details on Drawing G226, Sheet 3

are aciepable unless approved by the coZneet.

A

(]
3 o
-
Qo
L4 -
o
S
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C

INSTALLATION

(.peu‘ﬁcuioa No. §600-C-2305

This section = <pplicabie to (s 1 and NonLlass | categories as Jefined in Section 2.0.

41 Expansion Ancbor
Generz]

4.1.1

lastaation of the expansion concrete anchors shall be performed by
quabfied installers. The instaliers shall be qualificd by a field procedure
appoved by the Propct Engineer on test blocks or on producion

achors.

S1.11

L% B B

41.13

4.1.14

4115

Concrete anchors shall be instalied after conarete has reached
2n :wdequate streagth fcr mstaliation of conerele expantion
2achors as determined by the Prosect Field Engmeer.

Unless otherwise speciied on the dnwings, concret2 anchors
shzd have 2 minimum cenler 10 &enter spIcings and concrele
edee Jistances as specifed in Table 1.

Concete amchors shall not be stald in the vigamy of
tendons in prestressed concrete members except as pproved
by the Project Engineer.

No erzction styess shall be induced in the expansion anchors
during the mstalistion of supporTs.

Welimg on either shell or stud znchor mserts shall not be
perouttad.

412 [msllation Proceduces
Exgamsion nype anchors elied for in this specification shall de installed
acoording 10 manufaciurers’ instructions and recommeiatons,
_ 4121  Nuwm 2od studs shall b torgusd 10 wilhia fr‘ range of the
insallaton torque values gven in Table 1. The torgue shall
e zpotied Oy 3 minutly operated (orque wrench wiich shal
be cabbrated
4122 Minimum 3nchor embadments shall uot be less thas those
spesfied in Table |
42 Type 10 Grouted Anchor Bols
421 Instelladon Proccdure

Grouted anchor

ot
adiordanes with the Jztals sh

s called foria ohis specificstion shall b installed in
wn on Drawing C-22580, Sheet 5.

D
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S0 [NSPECTION AND TESTING

g’y TS section s apphaadle only 20 th- S:;.s'n.k. Chss | applications 25 de {ined in Section 2.1.1
&'. for expanson anchors and Section 2.2.1 far Type 10 grouted anchor bolx

~ 5.1
PN
52
A .
53

st Torgue Test Method

[sspecton Procedure

Concrete anchors used for the applications defined in Secticns 2.1.1 and 2.2.)

shall be vsually inspected for cormect mewallation. iff mspecton reveals that an ™
2achor does aot sonfom to Secfon 4. 1.1 or 4.2.1. s anchor shall be sither
esed in sooordznee with the requiremesnts of Section 52 beiow, or shall be
rehxcated as permitizd by the desizs, or shall be removed and another anchor
msalled in acvordance with Section 4. 0

Testmg Provedure

The testing of concrete 2a:h0rs used for the applications defined In Secdons 2,11
2od 2.2 | may utilize either the method described in Secton 5.2.1 0r5.2.2. The
frequency of testing shall b2 in sccordance with Section 5.4, Documentation <hall
be in accordance with Secnon 7.0 Shell type expansion znchors shall be tested in
2 menoer which insures that the shell shouller does not bear zzaiast the grout or
mouatiag bnacket during tesdng.

Testing of the instaled anchors shall consist cf a ongue test of the
mstallad aachors with 3 alidrated torque wrench. Loosen the aut
about a 14 wm (909) and recightzn fo the approxumately orignal
position. The (orgue reading during relightening s22fl be withn the
renge of tongue imstaBatoe valoes shown in Tabie 1A, 1B or IC,

522 Tengoner Method

Acceptaacs Chtera
531 Torque Tt Methed

An insta¥ed 2nchor shal! de oonsdered ascepmble W fallure does o
ooy du 13 congrele Nrzakout o i

- Tenmoner Matng
A imstalled inchor shal b= congdered acceptadble i falure does not

oshur due to conoete treakout of aachor breakage g U the proof
s speciied (0 Tatke 1IA, 118 or UC is attar

408 080

specification No. 6600-C-2305
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-S4 ‘ Tesung Froaguency

sS4 Oune out of each goup of tweaty anchors. installed by each instalier,

ol be testad in 2ccardancs  ‘th the requirements of Section 5.2 The

anchors 1o he tesied shall e chosen in suwch a manner so that 2ll

anchors ars adequately repressated. If the (=5t anchor satisfiss the

AT KA acoeptance ariteria of Section 5.3, 21l anchors n that Zoup re deemed
e St et g s e st ~entb v ot SINIPREDIE. = 5 war we ve eomn

e ! : 542 Should 3 test 2nchor not satisfy the acceptance oritern of Section 5.3,
¥ . the insmler thal be identfied and five additonal anchors installed in
this group by this installer shall be tested I 2ccordancse with the

requirements of Section 5.2,

3 . 543 Should 8 of the five additional test anchors KUy the acceplance
o e e iteria of Section 5.3, all remaining 2nchors in that group of anchors
: S0 be Jeemead azceptable 2ad tastimg shall proceed in secordance with
the requiremeats of Section 5.4.1.

: - S4.4 Should zny of the 2dditional test anchors defined In Section 5.4.2 fad,

SR 2SS all of the remaining anchor: instalied in this growp by this insaller shall

g be testad in scocrdasce with the requirements o Section 5.2, Ths
instaler thal be regqualified before he can continue utallaton work.

'_.'.;r’\ '

- e S35 In the @5 of Type 10 grouted anchors, the tasting may be conducted
I ' @ 2 room by room bass rather than by the mstalier. All other
: provisions onceming test frequency gven in Section 3.4, 5.4.2. 5437
i :od 5.4.4 Sallapply.

Lol 7 REPAIR OF ANCHOR FAILURES

This section is 2pgtcatic 1o Cizss | ard Non-Class | csiegones a3 defmed is Seclion 20.
- Test 2achor faillures may de repisced in 3sconiance #ith Secrions 6.1 and 6.2, Anchers
, which caxool be repaaed in accerdance with the requmement of Secuons 6.1 and 6.2 mayv
- be reiocsated 2sapproved by 1h2 Project Exgineer.

, & Expansicn Andhors

<ave 6.1.1 Failues due 10 concrete breakout.
ey 61.1.1 If failoe occurred 22 to concarst2 praakout, stud anchors

mbedment 8




= T ‘ ¢ LI (secisaation No. 550002305

61.12 If failure oocurred due 1o concrete breakout, shell anchors
' may not be reinstalied. However, 2 stud anchor of equivalent
capacity may be instalied at the same locston providad that
e required embedmeat s oblilned beyond the breakou!
depth. .

6.1.1.3 The broksn cut concetle shall te rpated by patshing in
accordsnce with Specificaton 64500-C.2302 after the
rephcearent anchor has been mstalisd.

e e 6.12  Failre due to anchor breakage.

g 6121 If {zilure oocmred due 1o anchor breakege, stud snchors may
o JOF A, Pe removed, the hoke redrilled 2aa0d the next larger size anchor

TR icstailed at the e locaton provided that the mytegrity of

=L, the surrounding concrete has not bheen disturded.

6122 If falkure occurred dus to anchor breckage, shell anchors may

3 FEg not b ksalied. However, 2 stud anchor of equivalent

capacity may be installed provided that the required
embaliment is obhxined berocd the drezkout depth

it Al = e el 0 6123 The concrerz snface shall he repairsd by pithing in
accendacce with Specificaton 6600-L-2302 after the anchor
- bolt has ba2n instaliad.
/,'\'\ - - - 1
i RS el 1ype 10 Grogted Anchor Boits
i 6.2.1 Fzilurz due 1o concrete breakout.
=.1.1  If f2ilure cocurred due to coacrets Dreakout, anchors may be
recutalied provided that e requosd embedment is obtained
beyord the breakout depth.
-5 . 62.1.2 I falurs ocsumred Cue 10 concrele breakowt and thems is

insufTizizat conamie J2pte Sevend e breakout 1o oblam
proper embedment then the anchor should be relocated
Wheee it 5 gol pracCesl 0 moate e zmchor dolt,
o noce _ eagneeriag shall be advised. Enginesring will imvestizate the

b 62.13 The Srokca out conarte hal! b2 repaimed by patching in
gcccrdznce with Specificton 66800402302 after the
. ) replacement Inchor has been instaliad
ﬁ’\ Iy, ? g ’\Jﬂ_ &a
% ' ¥ v 1 3 é:.
k. AEE .
- v o
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( pecification No. 66(0-C-2305

Fallure due to anchor brelags.

6.1.2.1 If failure cocurred due o anchor breakage. anchors may be
relocated o, accordance with Speafizmten 6400-C.2316,
Section 3.0.

Failure due 20 2nchor twisting

6231 If &idure c.zuved due to anchor not being capadle of
resisting instaliation torque values shown in Tadles IA, 1B or
IC, anchor may S reinstalled in sctordance with Section
&2 1.

10 DOCUMENTATION

This section s zpphicadle only to the Seinic Class [ applications 2s defirs! in Secton =

A
% - 5.0
72
T3
N 74
%
—

!mnlkr qu.:&ﬁano-x m:o-d

Tl
e

Tod3

724

1.235

Test ln.tpa::*.m Reﬁoﬂ

lastalier Name
Generz! Loston
Test Result
[espectors Name
Date of Test

Falled Anchor Teer Repont

13.1
32
733
754
35

Insizfers Name

Exact Loxnon of Tested Anchor
Repair Stzps Tzken

12specioss Name

Daze of Test

1o the oxse of Type 10 grouted sachors, the iastlier’s name will not de requined.
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Scope

Assignment of Responsibilities

Acceptable Anchors

Installation Procedures

Inspection, Testihg, Qualification and Documentation
Operational Flow

Retro-fit Testing of Anchors
=}

APPENDICES

Organization Chart
Installation Procedures
nstallers Qualification Procedure

~etro-Fit Directive
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Page Three

Scope

1.1 This field instruction applies to all Class I anchors
installed or to be installed in Unit IT by Bechtel forces
and HVAC subcoutractor. Retro-fit test..ig of anchors
shall be per Section 7.0,

3.8 The r2nirolling Specification is C-2303, latest revision.
Refer thereto for all technical provisions.

1.% This F.I. covers all Field operations necessary to control
the qualification, installation, inspection, testing, recording,
repairing, logginz and controls, documentation furms,
review and documentaticn turnover to Q. C.

Assignment of responsil .lities for implementing and monitoring this

instruction are as follows:

2.1 The Project Field Engineer shall designate Field Engineers

to implement, co-crdinate and inonitor this FI.

2.2 The discipline Field Engineer shall
2.2.1 Initiate requests for tnsiallzr qualification as
reques.sd by superintendent,
2.2.2 Initiate production ‘nstallatica,
2.2.3 Either utilize available drawings and /or date cards
or have them prepared that wwill indicate the installa-

tion area. Detail and deserintion sh2ll be sufficient

Y09 O
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2FI-129, Rev, 5
May 20, 1977
Page Four
so that anchors can be identified. The drawing shall
have the following data: (See rubber stamp, Appendix F)
a. Installers name and brass no,
b. No. of Anchors and Room No,
c. Type and size of Anchor
d. Embedment of Stud Anchors
e. Field Engineers signature

f. Work week date

The Expansion Anclcr Control Engineer shall: (E A,C, Engr.)

2.3.1

2.3.2

na
(]
=

2.3.5

Receive tre Drawing ar d data from the discipline

Engineer,

Select the anchor to be tested. Anchors will be

selected so that all anchors are adequately represented.
he selection is made by viewing, in the field, the

portion of supports which are being qualifi

.
-

i i Sabiad T Sad i Tl e Shak &
An anchor is selected, based on judgement, so that the

- - s - ~ -
various compinzalions ol inssailation pesitions and
v Bas . s . s .
'3 1+ p - ' -~ : - - W
difficulty of installation are represented during the

testing program,

Logs the anchor against the installer (Form 2FI-128-1)

n

Issues the test report (Form 2FI-129-2) to the Field
Test Engineer when required to meet the test frequency.
Review the test report for completeness and concurrence,

08 099

and initial report.
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2.3.6
2.3.7

2FI-129, Rev, 5
May 20, 1977
Page Five

Record Test Data on Form 2FI-129-1.

Assemble the documentation packace and forward:
>

to the designated reviewing engineer,

2.4 The Field Test Engineer shall:

2.4.1

2.4.2

.50

Arrange for a test crew.
Determine that there is proper access to the designated
anchor,
Visually inspect the test anchor,

Witness the anchor test.

Complete the test report, sign it and return it to the
E.A,.C, Engineer.
Should a test anchor fail, he shall initiate and complete
the failed expansion anchor report (Form 2FI-129-3)

g additional tests and retests

covering after reinstallation,

He shall also prepare an NCR should it be required.

A = - Ll B & : N pupmeppn
2.4.17 Perform Installer Qualifications
N = Y ae s TSP art vl & alheall wa N s SRR Y I s Y -
Lo ¥ LOg neView SOSINEeEr 5Aall review Lne Qocumeniation pacage
- -~ oy o wati:allsd - - 1 -~
for completeness. When he is satisfied that the package is
Y b o T ivmairsanl & - - e
comglete, he shall initial it and turn the package over to Q.C.
- - X sroml am Rl ~T bt ol 11 1 - £ - - i+
Acceptable anchors used 2o this project shall be limited to those listed
s
Deilow

3.1 Wej-it

3.2 Phillip Wedge or

Stud Anchor

tud Anchor '06
408 B2
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2F1-129, Rev, 5
May 20, 1977
Page Six=~
33 Phillip Self-drillir.g Snap-off or Flush Type Shell Anchor.
2,4 Hilti Kwik-Bolts Stud Anchor. t
Installation procedures for each of the above listed anchor types are
found in Appendix B, These procedures shall be followed for all
ancher installations, Should any deviation be required, prior
written approval shall be obtained through the Discipline Field Engineer
to the Reviewing Engineer,
Inspection, testing, quali.fica:ion and documentation,
5.1  Inspection shall be by the Discipline Field Engineer per

Spec. C-2303,

5.2 Testing, retesting and repair of anchors shall be par the
requirements of the Spec. C-2305 and test procedures in
Appendix G,

5.3 Installer Qualification Procedure is included as Appendix C
utilizing Form 2F1-129-4. (Completed forms shall be kept
in the Q. C. vault.)

5.4 Documentation - Each package shall include following forms:

5.4.1 Test Inspection Repert (Form 2F1-129-2)
5.4.2 Expansion Anchor Bolt Installers Status Report

2F1-129-3)
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2F[-129, Rev. §
May 20, 1977~
Page Seven
Operational {low shall be as outlined on the Data and
Document Flow Diagram (next sheet),
Retro-fit testing of anchors shall be by SFHO directive
incorporated as Appendix D,
Time Schedule to put C-23035 and this FI into affect shall
be as follows:
8.1 Installer qualifications may begin on FI issue date,
8.2 Full program initiation shall commence four we.eks
after FT issue date. All anchors installed prior to full

program initiation shall be retro-fit.
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2F1-129, Rev. 5

May 20, 1977

APPENDICES INDEX

Organization Chart

Installation Procedures

1, Phillips Flush Type

Phillips Self-Drilling Snap-Off Type
Phillips Wedge Anchor

Wej-it Stud Anchor

D e W

Hilti's Xwik-Bolt Stud Anchor
Installers Qualification Procedure
Retro-Fit Directive

1. E. H. Smith's Memo FM-2-1091
2. E. H, Smith's Memo FM-2-1200

3. E. H. Smith's Memo FM-2-2749
Forms

1. 2FI-129-1 Installers Status Report
2. 2FI-129-2 Anchor Test Report

3. 2FI-129-3 Failed Expansicn Anchor Report
4, 2FI1-129-4 Installer Qualification Record
Rubber Stamp

Test Procedures

1. Torque Wrench Test Procedure

2. Tension Test Procedure

R ———

N ————
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+ APPENDIX B
. . .. .
EXPANSION AI\C IOR INSTALLATION PRO\.EDU".L. 3
1. Anchor Type - Plulhpa Flush Type . P e - .
2. Anchor Dia, - 3/€" through 7/8" :
3. Installation requirements (pcr C-2305, Table I}
Anchor Tightening Minimum Minimum
Dia, Torque Embedment Tt to C Spaciug |tage Dist,
Inches _ FT-1LB Inches Inches Inches
Concrete Type |B,C,&E| D Below ‘
- . <
: !
3/8 -25 | 25- 35 3-3/4 1-7/8
1/2 45 -55 | 55- €5 5 2-1/2
5/8 80 -85 | 85- 90 6-1/4 3-1/8
3/4 125 -150{150-175 7-1/2 3-3/4
7/8 200 -210{210-259 8-3/4 4-3/8
(1) Oritt Raie with cusiity carbide tioded it maving 120° or
greater LD ang & Uiy 1947y MpICt Rammer, haie
) 135" Mun. deoth Souid Mot ercoed anchor iengih mare than 137,
{2} Ciean 8t cuttings from the hele. !
é/ 13i Place reg pl.g Mo greher and insemt in N3, Eazand
wnte flush of stigntly Belgw tiys® wiih RINe Rammer
VNG 100 DroviSeg o3¢ MGN-airength DOIL Ihresceg AtD
the aninor.
r 1
408 106
PN
»_:::G-a".'""/' sd‘/) e C ot o1 ssnd® ) L\':i —A_j
A 1 7-23.751Issued for Constriction ~— 1 | >y
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. .APPENDIX B
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EX.PANSION. ANCHOR INSTALLATION PROCEDURE :

~
1. Anchor Type - Phillips sei.-drilling srap-off type
9. Anchor Dia. - 3/8 through7/8" .
\ 3. Installation requirements (per C-2305, Table I)

‘ - -
Anchor ‘ Tightening Minimum Minimum
Dia. Torque Embedinent [ C to C Spacing | zage isi,
Inches FT-LB Inches Inches laches

Sy —

Conarete Type P-4 & D

3/8 -25 | 25- 35 3
1/2 45-55 | 55~ 65 5
5/8 80-85 | 85- S0 €

2/4

125-150
200-210

150-175
210-250

7/8

{1} Ot wth anchor using 747 Rato
Siop Hammer Of |Mpact mammer
with 2227820200 ehuCY asembive
wntn faze oF Thuc 8 witiud ig"
trom wtaze of concrete Wirhcraw
anehe” Irom hole and expel

(2) Holes cnilies wish S 58 (2737 or
aiger anchors May Neve 3 piese of
cONCreie cOre w DOTIOM whih
$houid B2 Dra<en U wilh 2
star-griil, gnagl or giher tooi. Clean
il curtings trom the hole.

{3) Place red plug ints anghor and
st ArENOr it role Tadind waih
MDAt RaTE T e TGt ILEN
untid 100 of ancror s a0
imatery 1/ 16™ oeiow wriite of
concrete, |1 necrusery, vt Nand

CITUNGE grever 10 fully es2anC anchor.

Y ¢ - Y- I
g 2 1
A /7 ),‘—’—“r‘ \@ 1 / ; :
OF B |1
\ / ! / -
™ U | m
f — Cors — | / /‘
o~ Ny ‘ i\‘
L s SN
' I’\ ) N7
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1. Anchor Type - Phillips Wedge
3/8" through 13"
3. Installation requirements (per C-

2. Ancl

- - APPENDIX B

EXDPANSION ANCHOR INSTALLATION PROCEDURE

1
oT

D;ac

Anchor

2305, Table I)

. 1/2
5/8
3/4

1

1-1/4

45- 53
g0- €5
125-159
230275
400-430

35- 63
-85~ 90

150-175
275-300
450-500

2
2‘1/2
3
3-1/2
4-1/2
5-1/2

5

5-1/4

v-1/2
10
12-1/2

]
Anchor Tightening Minirum Minimum |
Dia. Torque Embedment [ C to C Spacing | =dge Dist.
Incies _ FT-LB Inches Inches Inches
Corcrate Type | 2.C,%E| D |
3/¢ - 25 |"25. 35 3-3/4 1-7,8

2-1/2
3-1/8
3-3/4
5

6-1/4

(1) Drut nale imrough wors (il Zesiccatie! with guality

cartede 1aned B yung nammer anil {1/&7 = 36T
size) o- “olavy imaagt rammer (1/27 - 30027

sies), PO T Ou J NOT CACENU N iNd Qi Eier
By rare then 3% for smatier sizes 19 37 1o larger
siges. Mole depih $NCLIC T Graater INaN anchor
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E.‘iI’AIJSIOI\' ANCHOR INSTALLATION PROCEDURE

Anchor Type - Wej~it Stud Anchor
Anchor Dia. - 3/8" through 1-1/2°
Instaliation requirements (pcr C-2305, Table I)

Apchor Tightening Minimum Minimuil
Dia. Torque Emoedment | & 10 C Spacinig |boge Dist,
Inches FT-LD Inches Inches Inches

Concrete Type

3/8
. 1/2
58

- 25
45- 55
80- 85
3/4 125-150
7/8 2J00-210

1 250-275

B,C,&E

1-1/8  B10-340;
1-1/4 K00-430
1-1/2 B75-730

D

25- 35
55- 65
85- %0
150-175
210-250
i275-3CO
340-382
452-300

moaa

135=-800

2-1/2
3-1/2
4-1/2

5-1/2
5-1/2

3-3/4

5

6-1/4

7-1/2

g-3/4
10
11-1/4
12-1/2
15
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APPENDIX C May 29,3977 77T

CONCRETE EXPANSION ANCHOR INSTALLER QUALIFICATION
PROCEDURE

1.0

2.0

4.0

Procedure for qualification of installer of concrete expansion

type shell or stud anchors per Specification C-2305, Installer
qualification under this procedure is required for Class I and
Non-Class I Anchor Installations.

Prior to the installation of production Concrete Expansion Anchors,
the installer shall be qualifind under this procedure in the presence
of the Field Test En,tneer. .~"=r.

Test Anchors may be production anchors or anchors installed

in a test block at the Field Test Engineer's discretion.

The installer shall install two (2) anchors of the type, size and

position most frequently insialled by applicants craft and one (1)

anchor of the type, size, and position specified by the testing

Acceptance criteria of qualification test anchors shall be in

e et : Pa - AS < =
accerdance with Specification C-2303, Section 5. 3.
12 aw P B S N = ¢ -~ -
Qulig any of the three (3; anchors in 4.0 fail acceptance, the

qualification tect may be repeated. The applicant will be allowed
three (2) tests in any twelve (12) month period beginning on date
of first test, Showd an applicant fail to qualify, he will not be
allowed to install any Class [ or Non Class I anchors.
Qualificatiru Reecord shall be kept cn file in the Q. C. Vault,

The documant {Form 2FFR128-4) shall be completely filled out,

d& 6\1 a."?. S;bne”l UJ .eSLlr” Cll;lneer, Iy oe 'cco- Sht i Of -~

P
4
e
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3.0

2F1-129, Rev, 5
“May 20,1977, 277
An installer jualified under this procedure shall be eligible to
install any type of anchor for duration of prcject unless it has
been found during production testing that two (2) anchors failed

testing out of any one anchor group, An installer shall be re-

qualified if his inactivity exceeds twelve (12) mouchs.

"C" Sht, 2 of 2




. - .
¥ , Bechtel Power Corporation
" Interoffice Memorandum
’ N 5
‘e s R
swea  hrhkansas huyl ar One = Unit 2 ose February 24, 197 —
Job €500-002 - Instaliation of 34/
) 5 F et ([
Conccete Expansion Type Anchors. . E. H. Smith
BaetieiirtA W iovr s S
b Upmptinak ¥ b San Francisco Division
Log: FM=2-1091 o
. C . R -
VAR 3 1845 }C —
copeste G, Katanics am MET 29/A19 e 4418
W. Ginn ELCHTCLAUVIRCORPGRATION
K. Lam . ' 6600 —
Referonce: Refer to vour IOM FME-2-883 and FME-2-088.
Your, comments in IOM FME-2-883 and FME-2-838 have in general
been adopted, excep:t that o“ item 4.1 in both memos. We
strongly feel that a qualified installer is als. reguired to
install exvansion anchors Oﬁ non-class I.supoor.s. As you
kiow, workmanship is the major factor for the pe: formance
0f exopansion bolts. 1In order to avoid a similar _=ilure as
encountered on Unit One, we feel upgrading of the :nstallation
“ is essential.
The following directive concerning testing shall be applied to
the cxpansion anchors already installed:

1.0 Specification 6600-C~23C5 shall be the controlling
document excent as noted otherwise .in the following
items.

2.0 hpolication is to be per Section 2.0. (Anchorg in-

7 stalled for section 2.1.5 and for which dozumentation
pL 1y, is available need not be retestad. Engincering shall
\(ybf:;ﬂ,g' be apvraised of any instance where this has not been
el Lo done for evaluatien].
"; "’T‘J -
.!755‘ A P Installation is to be por Secticn 4.C.excepiion in
4.1, the installer's gualificztion is’ no:t raguired.

4.0 Groups of anchors shall be determined by room location
and the aoplication per Section 2.1.1 through 2.1.4.

5.0 Incnection and testing is te be per Scction 5.0 ex-
cent in 5.4, the identification of the installer ce-
lated to the geoun o” anchor is not reguired and test
qroups chall be as defined in item 4.0 above. The
jast scntence in 5.4.4 is not apmlicable.

Vo
A ™Y
i 1 7
“ L](. i ! J
2F1-129, Rev, 3
[FETEE S TY "Dt Sht. 1 of 4
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‘L. E. Davis . February 24, 1975
{File: C-230$) B Pag’.! - . s . . 02

6.0 Documentation reqguired.
6.1 Test Inspection Report
6.1.1 Inspector's Name
Bl General Location
6.1-3 TESL !\-SUl’

6.2 Failed Anchor Test Report

‘6.2.1 Inspectoc's Name
Beded Exact Locaion of Tested Anchor
6.2.3 Installac's Name .
{ ! Carnne7
6.2.4 Repair Steos Taken TRt
/d%aqffy

PR
Ty

E. H. Smith

=

1 Tq

J{}g 14

2F1-129, Rev, 5

“D' Sht, 2 of 4
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Sunjeet

Coresto

BET4 (120

Bechtel Power Corporation

Intercifice Memorandum

o

Fiens. C=2305 . .

L. E. Davis

=

Arkansas Nuclear One - Unit 2 ose April 17, 1975
Job 6630-2-Installaticn of

Concrete Expansion Type Anchors E. H. Smith

LOG: FM=-2-1200 ' San Francisco Division
.ot

w. Ginn * .'"'.M MET 29/F\19 Ex 1846

P. Verrios

K. Lam

References: (a) FME-2-956, dated March 21, 1975.
(b) FM=-2-1091, dated Febhruary 24, 1975.

The concrete exoansion anchor iﬂS_
actachiec witn Reference (&) i

Re"'s*on 3 o‘ Soec;flca cw 660“ C 7305 is pres
ur

el:mxug:es °xce&a'"e slic:age as an anchor £a
allows the preduction anchors to bz utilizei
as an alternate to the use of test blocks.

Ve hereby delete Item 6.2.3 "Installers Name" from the di

ive
for acceptance of existing anchors wirich was included with Re-
ference (b).

KLi2rg

e e
el £ -
. : - ,/'.
. e o
‘ -
/L..é’/./,..g
. R

2F1-129, Rev, 5
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. 3% et o IR B v =3 Bl ST Mo
S0, o Bechtel PowerCorporduon
. ik ' lntero'fu,e Memo'ar%m
: NG ‘
* L. £, Davis FisNs. J=2-296, J-5800
Setirkansas Nuclear One - Unit 2 Cos  April 15, 1977
Job 6600-2 - Anchor Bolt S , .
Corrective Action for Audzb fem E, - H, Smith - T
Peport QFR 2-42 - -
- q- - - * - ’lcc‘
10G: FEM 2-2749 , San Francisco 61\1,}3n
Cosersa B 4 MET-29-D 12 %1846
C. R. Davis 7 - . )
A. YNispeling ?S?ﬁzﬁ%:?E;§3“
. R. Uhouse R ANSE ST 4

. Karadi LPR 18

v .

E. Y. Wong ' pees
A

R. Redford (Field)

P T o e T UL T B
geCHTTL POV,

‘\.7 . S -

e C\n\

- JOB 6800 -
Installation ‘*aw'wcs 65”0 M2511 sheets J-Glll-1 through
J-Gl13-} are revised to *ecuire installaticn or tray sup-
port mounting bolts in accordance with specification
€5C00-C-2305,. Advance copies of the revised details are
gttached for your information.. seeem —eemiv cen -a ot At W s e o e i e
Field is hereby directed tc select at random, one in twenty
of those anghor bolts already installed for testing in accor-
dance with the C-2305 specificaticn,

Nl Dot
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402 116 - °2§i429,Rev.
e "D Sht, 4 of 4
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2F1-129, Rev. §
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APPENDIX "F"

INSTALLERS NAME BRASS NO
NUMBER OF ANCHORS ROOM NO.. »
TYPE ANCHOR SIZE ANCHC®

EMBEDMENT OF STUD ANCHGR
FISLD ENGINEERS SIGNATURE
WORK COMPLETED IN WEEK OF DA’
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APPENDIX G

TEST PROCEDURES

Torque Wrench Test

1.1 Loosen the nut about 1/4 turn.

1.2 Retighten to approx. original position noting max. tighten-
ing torque. Record value on form 2FI-129-2. Do not
exceed values shown in Table I, Spec. C-2305.

1.3 An iastalled expansion type anchor bolt shall be considered
acceptable if a failure does not occur due to concrete break-
out or anchor breakage.

1.4 Special instruction when testing Phillips flush type and
self-drilling type anchors.

1.4.1 Determine if anchor is "recessed or"flus‘x or
projecting'’.

1.4.2 Should the anchor be "flush or projecting”, a
1/8" thick slotted washer shall be installed
between the concrete sarfice and the fixture,

1.4.3 Tighten bolt to the value shown in Table I Spec.
C-2305. Record torque value on Form 2FI1-129-2.

Tension Test Procedure

2.1 Flush and self-drilling type anchors where a bolt is required.
)
(Cont'd.) 408 122

"G" lof4
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e.1.1

2.1.2

2.1.3

May 20, 1977

Remove the bolt and determine if a slotted
washer is required between concrete surface

and fixture (see 1.5 above). Install a stud and
nut. Torque the nut to the values shown on Table
I, Specification C-2305.

Add a coupling nut to the stud, turning downa
min, of 1 stud diameter. Screw in a pull rod
(min. 1dia.) and set tensioning device cver pull
rod. Secure pull rod by tightening wing nut against
jack cylinder. Adjust the three legs to minimize
bending in the an:..or and pull rod.

Apply the tension load per Table II, Specification

C-2305. Record value cnTest Report.

2.2 Stud Type Anchors

2.2.1

Either add a coupling nut or remove existing nut

and add a coupling aut depending on available free
~ad length (min. length is one bolt dia.). Washers

may be used as required. Tighten nut to values

shown on Table I

outlined in 2. 1.2 above.

An installed expansion type anchor bolttension tested

considered acceptable if 2 failure does nct occur due

- Yo ey -~ % Alem e e 1 E 3
to concrete breakout or anchor breakage and if the

-~
2 5,
-
LN

.

(Cont'd.)

"G" 20of 4



2.4 ..

proof load specified in Table 2 is attained.

The next sheet depicts a test set up,

408

"G' 3of 4
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