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¥B. DENTON: Let me thank you for attending
this l;otinq on such short notice and tell you what I
vould like to do. I want to call your attention to the
fact that a transcript is being taken. We will provide
a transcript to the various parties. The reascn T am
taking a transcript is to facilitate our review of this
information. So ve will assume that whatever we hear
from the company today is valid information and ve can
use it in docing our review of this issue, unless you
choose to modify the information you present here
today.

I received a petition from the Attorney
General of the State of Illinois dated March 24th,
requesting that we initiate a show cause proceeding and
initiate other relief because of some circumstances
alleged at LaSalle. There are two types of problezs
that the petition is concerned with. One is the beoring
of heles through important walls in the building or
either partially the way through, and the other is with
regard to the adegquacy of the roof design on the off-gas
building.

We have made a cursory examination of what ve

knov about these issues and have talked to the Region

ALDERSON REPORTING COMPANY. INC,
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regarding their knowledge of these issues. What I would

like to do today is to give the company an oppertunity
to explain its position on the matters of concern.

One reason for not just noticing this for 30
days and going with our normal pace in these matters is
the pendancy of the completion of the plant and its
readiness for an OL review. We have been meeting with
the company quite extensively over the last few months
in anticipation that the plant wvould be finished in the
near future. I understand it may be finished in the
next wveek or so.

So the kind of information that ve wvould be
interested in hearing about today, if you have it
available, relate to the nuaber of holes drilled, the
size of the holes including the depth of penetration,
your procedures for mapping the holes that get rebars,
tendons, liners, on the general layout dravings,
describe the condition of the 2amage that you might have
expected to have occurred in each case; namely, with a
rebar cut, partially cut, vas the concrete cracked.

We will also be interested in the load
conditions that exist in these wall panels that are
affected by the holes. We would be interested in where
the rebar reinforcement is placed in these wvalls where

the holes have been drilled., We will also wvant to hear

ALDERSON REPORTING COMPANY, INC,
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about the procedures and acceptance standards that you
have issuel to the drilling crews and the field
engineerings, including the dates for when these
procedures wvere impleamented. And most importantly, I
vant to understand your methodology and technigues for
evaluating the safety significance of any such
penetrations drilled through valls.

Let's see, Bob, any other points I should
cover at the beginning here?

¥R. PURPLE: Well, ve would want similar
information on the design gquestions relating to the roof
of the off-gas building. We are not inveclved with the
drilling of holes, but the gquestions of the thickness in
its design.

¥R. DENTON: With that introduction then, let
me go around the room and make sure ve all know wvho is
attending here. I am Harold Denton from NRR. Why don't
ve turn to the right?

MS. GOODIE: I am Judith Goodie, Assistznt
Attorney General of Illincis.

¥R. BCURNIA: Anthony Bournia, from NRR.

MR. SCHWENCER: Al Schwvencer, from NBR.

MR. NOBELIUS: Chuck Norelius, Regicn 3.

MR. KNIGHT: Jim Knight, NRR.

MR. PURPLE: Bob Purple, NRE.

ALDERSON REPORTING COMPANY, INC,
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Staff.

Edison.

Beale.

MR . HOEFLING: Dick Hoefling, ccunsel for the

MBR. LEE: Byron lLee, Commonwealth Edison.

¥R. DELGEORGE: Lou Delgeorge, Commonwealth

MR. LONGLAIS: Tom lLonglais, Sargeant & Lundy.

MR. STEPTOE: Philip Steptce, Isham, Lincoln £

MR. NILLER: Mike Miller, Isham, lincoln &

Beale, for Comnmonwvealth Edison.

Edison.

Edison.

MR. BIGLEY: Jack Bigley, NRC staff.

¥R. SHOE¥AKER: Bob Shoemaker, IE.

MR. WILLIAMS: Cordell Williams, Region 3.
MR. KUOz Jim Kuo, NRB.

MR. CHAN: Sy Chan, NBR.

MR. LIPINSKI: Ron Lipinski, NBRE.

MR. SHAMBLIN: Dan Shamblin, Commonwealth

MR. QUAXA: Tcm Quaka, Commonwealth Fdison.
¥R. KOSTAL: Ken Xcstal, Sargeant & Lundy.
¥R. REXLACTIS: V. Reklactis, Sargeant & Lundy.

MR. SCHROEDER: Chuck Schroeder, Cormonwealth

MR . MORRIS: Mike Morris, Commecnvealth Fdison.

MR. DENTON; With that introducticn, Byron,

ALCERSON REPORTING COMPANY, INC.
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vhy don't I turn it over to you to tell us wvhat you know

abcut these issues, and let me point out that ve are

Pleased to have Ms. Goodie here, and I will provide you

an cpportunity to coamment at some periodic intervals but

figure that you are mainly here as an observer.

¥S. GOODIE: I understand that.

¥R. DENTON: And don't feel that we will
expect you to contribute directly aore than you have
done in raising the issues in the petition.

¥R. LEE: Thank you. We do, too, also
appreciate the holding of this meeting on short notice,
but ve agree that it is absolutely necessary. I would
start by saying that ve are deeply concerned about the
potential delay of low power licensing of LaSalle Unit
1, especially based on a single construction worker's
allegation of some possible concerns. And even reading
the affidavit, it is pretty much an indication that
there vere fairly decent controls in place in marking
and so forth.

de are concerned that the Attorney General's
office did not come to us with this issue as they have
done with several other technical issues in the past,
and ve have been able to resclve those issues. We
continue to believe that our practices and our control

of engineering and ccnstruction at LafSalle County are

ALDERSON REPORTING COMPANY, INC,
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excellent. We have had'many discussions in the last few

sonths vith you on that issue with NER and with Region
3, and ve think that all of that has pretty much
indicated that wve have had good records. I think that
vhat ve will tell you today will just support and
substantiate that even further, as ve are now into some
detalls.

One of our other major concerns is the
diversion of some key people, both ours and yours, from

the major effort that we have all been at for the last
several months. This does have some significant impacts
on our customers and 'an our stockholders. We do need
LaSalle County Unit 1 for capacity. It is nct an excess
capacity unit that ve are building just because ve want
to complete it.

So it is important to us in that respect. And
of course, it is alvays important to our customers and
stockholders tc finish. Even our own Illinois Commerce
Comazission has reached that decision. As a result. ve
do ask for a quick review and resolution of the
problem. And wve 40 appreciate your getting intec it so
guickly.

In any event, I think that after today we can
hopefully give vou enough of an indication to show you

that there is absolutely no reasecn for interrupting the

ALDERSON REPCRTING COMPANY, INC,
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issuance of a lov pover license and the ta:sting

process. So with that, I wvould like %o ask Lou
Delgeorge, who is our Director of Licensing whe has Leen
deeply involved in the LaSalle County project for gquite
a fev years, to kind of narrate and handle our
pr2sentation.

' MR. DELGEORGE: What I would like to 4o is
reviev the allegations presented in the petition as wve
understand them, stating the facts and the information
ve have which ve think will resolve the concerns that
have been raised in your mind.

I would like to start with the guestions
raised relative to the off-gas building because we feel
that to be a less complicated iscue that can be more
easily dispositioned.

First, there is an allegation that the roof
thickness is eight inches as opposed to the 12 inch
design thickness. I would like to say at the outset
that although this building is a non-safety related
building containing no safety-related equipment and not
requiring the implementation of our quality assurance
program, we did in fact apply our gquality assurance
program to the construction of this building, which has
given us greater confidence in the accuracy of the

information that we will bde providing to yocu.

ALDERSON REPORTING COMPANY, INC,
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As a result of our receipt of the petition wve

made a survey specific to verifying the thickness of the

slab in question. This vas done within the last veek.
We took 15 measurements of that slab thickness and
determined that the average thickness of the slab vas
slightly greater than 12 inches. Of the measured
thicknesses, the lovest value wvas 11 1/4 inches. This
measure was taken in what we believe to be an area of a
floor drain on the slab roof and can be justified on
that basis.

We have no reason to believe that the
thicknesses that ve have measured and the thickness of
that sladb is not consistent vith the design requirement
for the off-gas building roof.

The second allegation that vas made =--

MR. DENTON: Can ve discuss that cne just a
bit? TI have forgotten how big this roof is. We
described it as the roof of the off-gas building. Is
there a separate bdbuilding called the off-gas building?
Can you characterize the size of the roof that wve
discussed?

MR. PELGEORGE: I will =all oﬁ Pan Shamblin
from cur site construction staff.

MR. SHANBLIN: My name is Dan Shamblin, I work

at the LaSalle Commonwealth station. I guess the

ALDERSON REPORTING COMPANY, INC,
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simplest way to show you this is with this picture
here. This is the roof ve are talking about here for
this concrete enclosure (indicating). It is roughly
disension-vise, it is roughly 34 feet by 75 feet.

¥B. PUBRPLE: Lou, one part of the allegation I
did not hear you address was transformers sitting on the
roof and cracks through the --

¥R. DELGEORGE: I am just going to get to
that.

MR. PUBRPLE: I see, okay.

ER. DENTON: Do you think there is any
confusion in nomenclature that the allegation should not
be read narrowly to be the off-gas building? HKave you
read the vhole text? Do you think you have identified
the roof they had in mind?

¥R. DELGEORGE: I will ask for any comments
from our staff if they disagree with what I am about to
say, but there is no information contained in the
affidavits presented in the petition from which we can
conclude that any slab other than the cff-gas building
roof is the slab in question.

And I am not avare of any additional
infcrumation that may have come to our attention that
would suagest some other slab being involved.

MR. DENTON: Have you had this allegation

ALDERSON REPORTING COMPANY, INC,
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1 called to your attention before?

2 MR. DELGEORGE: Sir, it is ay understanding
3 that untll the issue vas raised through the attornevy
4 general's office that ve vere not avare of this

5 potential deficiency.

8 MR. DENTON: Let me ask the regional

7 :optegentatives if they would like to ask any questions
8 abecut the building.

9 ¥R. SHAMBLIN: Excuse me. The issue of the
10 roof thickness wvas presented to us in early March

11 through our legal department.

12 ¥R. DELGEORGE: But it vas as a result of

13 information developed through the ingquiry by the

14 attorney g=2neral.

1§ MB. SHAMBLIN: That is correct, yes.

18 MR. DENTON: Chuck, do you have any gquestions
17 on this?

18 ¥R. NORELIUS: No, I don't think I have any
19 questions on this particular subiject.

20 MR. DENTON: Lat me ask you how you measurad
21 it. °Pid you have access to =--

22 ¥R. DELGEORGE: To address your previous

23 question of whether we could conclude that we have, in
24 fact, covered the area in gquestion, the specifics of

25 other portions of the allegation relative to the

ALDERSCN REPCRTING COMPANY, INC,
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placement of a transformer and identified surface
cracking, we have in fact identified the transformer in
question and vere awvare of surface cracking in this
particular slab identified on our own initiative
sometime ago. And taking those facts into account I
think we can conclude that ve are addressing the slab
that was discussed in the affidavit.

¥R. DENTON:; Why don't you go ahead, then?

¥R. DELGEORGE: The next allegation I had
intended to address wvas the placement of the transformer
on the roof of the off-gas building. It is, in fact,
true that a temporary construction-related transformer
wvas placed on that slab. The transformer has been
removed from the slad and it vas removed in late 1981
before we became aware of the issue in controversy
here. The placement of that transformer did not exceed
any of the posted live lcads allowable for that slab.

We have surveyed the under surface of the slabd
and detected no apparent damage in the vicinity cf the
placement of the transformer. We have no reason to
believe that the placement cf that transformer caused
any structural damage to the cff-gas building roof.

MR. DENTON: How big a transformer was this?
What was it intenied to do?

MR. DELCEORGE: Tt provided

e

ALDERSON REPORTING COMPANY, INC,
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construction-related loads and veighed, as T understand
it, on the order of 6700 pounds.

¥R. DENTON: Let me go back to a question I
asked earlier about how did you determine the thickness
of the roof.

¥R. DELGEORGE: We conducted a field survey.
Given a reference zero, ve were able to determine the
height of the under surface of the slab, and from the
same reference zero, we determined the height of the top
surface of the roof, which included both the concrete
slad and surface roofing materials. In order to verify
the thickness at the points of survey, ve measured the
thickness of the roofing material; subtracting those
values alloved us to establish the concrete thickness.
We have prepared a report which discusses these
maeasurements and vwe are prepared to leave that repert
vith you.

¥B. DENTON: I take it these are measurements
made in situ and not taken off of drawings?

MR. DELGEORGE: That is correct.

MB. DENTON: I think ve would like to have the
report. Perhaps you can give us a copy and ve will
attach it to the transcript and make sure it is
available.

MR. NORELIUS: This may be in the report, Lou,

ALDERSCN REPORTING COMPANY, INC,
400 VIRGINIA AVE S W WASMINGTAN -
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but hov did you come to the conclusion that 15 selected
points vas appropriate to give you a good picture of
vhat the roof thickness was?

MR. SHAMBLIN: The roof is made up of a series
of beams, and I essentially told the surveyors tc take
measurements between the beams. Essentially, the center
span of the slab. It wvorked out to be three
measurements per span between the beams, turning out to
be 15 measurements.

HR. PURPLE: There is yet another item in that
particular allegaticon. Are you going to get to that?

(Laughter.)

MR. DELSEORGE: I am ready. The last
allegation suggested that the concrete associated with
this slab had been cracked substantially. Comnmonwealth
Ediscn discovered surface cracking ¢f the subject slab
through its own site gquality assurance department in
September 1979. As a result of the deficiency
identified, an inquiry vas made at that time which
included an engineering evaluation and which also
included the tracing of the crack depth by chipping at
the concrete in the vicinity of the cracks.

As a result cof that review, it was established
that the crack depth did not exceed one guarter inch;

that the cracking was, in fact, surface cracking, and as

ALDERSON REPORTING COMPANY, INC,
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a result, it wvas patched. We have no reason to believe,
based on that investigation, that the cracking alleged
is the result of drilling of anchor bolt holes. It is
our opinion, based on that evaluation, that the cracks
observed are normal shrinkage cracks associated with
this type of slabd.

MR. DENTON: Now, from the dates you gave, you
cbserved those cracks before the transformer was placed
on the top.

MR. DELGEORGE: No, sir, the transformer was
placed at the time the observation was made.

MR. DENTON: So the transformer was taken off
the date you measured, but it had been on for a
considerable period of time?

MR. DELGEORGE: Yes.

NR. SHAMBLIN: That is correct. The
transformer wvas placed sometime in 1976. We do not have
the exact 2ate, but vwe suspect it was in the second hal?
cf 1976.

MR. DENTON: And when you repaired the cracks
then, or examined for depth, the transformer wvas still
there?

MR. DELGEORGE: Yes, sir.

¥R. DENTON: And you did not remove it until--

ER. DELGEORGE: Until late 1981.

ALDERSON REPORTING COMPANY, INC,
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MR. SCHWENCER: None of these cracks wvent
through the support points‘of the transformer?

MB. SHAMBLIN: That is correct.

¥R. DPELGEORGE: I am not sure I understand
your guestion.

MR. SCHWENCER: The point at which you

fastened the transformer to the roof or where it was in

contact with the roof, none of the cracks were
associated with that contact area?

MR. SHAMBLIN: That is correct, none of the
cracks wvere associated with the contact area of the
transforner.

¥R. DENTON:; Let me ask the project manager
vhat categorization ve gave tgat roof.

MR. BOUBNIA: It is a non-safety grade
building. I have the reviewver here. =W®e did not
consider this as a safety grade building.

¥R. DENTON: What is under the roof?

¥R. BOURNIA: What is this?

XR. DEBTCN: What is under it?

¥R. DELGEORGE: That is described in our

report. The concrete enclosure above-grade as a part of

the off-gas roof is a non-safety related structure which

houses cff-gas building, heating/ventilating/and air

conditioning, air handling units, HVAC, water cooled

ALDERSON REPORTING CCOMPANY, INC,
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condensing units, HVAC exhaust filter units, HVAC
control panels and associated motor control centers and
switchgear.

¥R. DENTON: Does that mean there is no
Category 1 safety-related equipment in that building?

MR. DELGEORGE: Yes, sir.

¥R. DENTCN: Any questions? We can come bick
to this, but I thought we would give the company a
chance.

¥R. PURPLE: There still remains yet one more
feature of that particular allegation. Yaybe you are
going to get to it. It is the part that says there vere
holes drilled through rebars in the rcof. T have not
heard an ansver that you did not have such holes or if
you did, what they meant.

MR. DELGEORGE: We did not address the
potential for drilling of bar in that roof, separate
from the question presented in the primary allegation
which ve will address. You will see, based on the
evaluation that ve have done relative %o *he overall
question of rebar damage, that we have addressed all
slabs. Correct me if I am wrong. Is it true that our
evaluation would have included that building.

We can verify that for you, but it is our =--

¥R+ RECKLACTIS: It 4i4d include this building,

ALDERSCON REPORTING COMPANY, INC,
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¥R. PURPLE: Can you say whether or not the
roof of this building was in fact drilled and did go
through som2 rebar specifically?

MR. RECXLACTIS: As I understand it, the
transformer did not even have any bolts. That is wvhat I
vas told.

¥R. DELGEORGE: I am not sure we are prepared
to ansver that question completely. We will get back to
you, though.

¥Be. DENTON: What is the design basis for the
thickness of that roof? Why did you pick 12? W®hat
controls?

MB. LEE: Why 12 inches?

MB. KOSTAL: Why 12 inches? Okay. ¥y name is
Ken Xostal from Sargeant £ Lundy. The thickness of a
number of slabs =-- ve generally have a minimum thickness
of concrete related to structural elements such as slabs
and wvallis. The 12-inch thickness is typically
associated with a certain amount of load which would
accompany that particular slab. So I would say in
general, the 12-inch represented the thickness regquired
to support a live and dead load attributable to that
particular area.

MR. KNICHT: May I ask, by that vyou mean there

ALDERSCN REPORTING CCOMPANY, INC,
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vas a, let us call it, a design live load that is
selected for convenience and utility, if you will?

HR. XOSTAL: Yes.

MR. KNIGHT: Keeping in mind they you are in a
heavy industrial area, you provide sufficient capacity
for=-

¥R. KOSTAL: We provide a certain minimunz
capacity -- meaning ve provide a certain minimum live
load capacity-- to allow for construction condition§, to
allow for initial installation, equipment storage such
as the example given by Mr. Delgeorge relative to the
transformer, and that generally constitutes our initial
criteria in terms of original design lcad capabilities.

MR. XNIGHT: Did you have a standard live load
used throughout the facility?

MR. XOSTAL: A ainimum live load for this
particular plant is 100 pounds per square foot. That is
associated with all concrete slabs.

¥R. DENTON: Can you descride the construction
of the slab a bit mcre? Is it reinforced?

¥R. KOSTAL: It is a typical concrete
reinforced one-way slab with concrete beam elements. I
do not know the exact spacing of them, but it is a
general one-vay beam type sladb design, reinforcing top

and bottom, top reinforcing across the beans carrying

ALDERSCN REPCRTING COMPANY. INC,
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negative moment, bottom carrying positive moment, and

temperature reinforcing to account for normal

construction and shrinkage cracking that could cccur.
¥R. DENTON: Any other comments on this part?

(No response.)

MR. DENTON: If not, let me ask ¥s. Goodie if
you would like to comment on this part before we go
ahead.

¥S. GOODIE: My only comment here would be
that as I understand.it. someone at Region 2 has spoken
to the informant vho provided us with this information,
and I understand there is a report in Region 3 about
this information. It is my understanding from the
person I spoke to at Region 3 that the allegations of
the less-than-design thickness cf the roof vere
correct. I have not seen this report.

¥R. DENTON: Would you like to comment?

¥B. NORELIUS: We received allegations on this
some months ago and evaluated it in-cffice. I dec neot
have those with me. I am not sure that I know they say
exactly wvhat she said, and I have not read thenm
carefully. But ve vere awvare of the allegation. It was
evaluated within our office and I think, in recegnition
of our manpowver considerations, ve chose not to delve

deeply into this at the field level because 0f its

ALDERSON REPORTING COMPANY, INC,
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Category 2 nature.

BE. DENTON: I think on this one it might be
vell to just reiterate that Staff silence does not mean
consent vith the utility's view on this.

¥S. GOODIE: I understand.

MR. DENTON: It is more the fact that we are
trying to get the facts from which we would proceed to
do a reviewv.

MR. NORELIUS: Could I ask ¥s. Goodie, did you
speak to someone in our office on that?

¥S. GOODIE: VYes.

¥R. NORELIUS: Who did you talk to?

¥S. GOODIE: I spoke to twe different pecple.

I believe this one was from Jim Foster. I can check nmy

notes on that.

MR. NOBRELIUS: Jim was one of our
investigators.

MR. DENTON: All right, let us move to the
second issue.

ALDERSON REPORTING CCOMPANY, INC,
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PR. DELGECRGE: The second issue addressed the
damage to reinforcing steel by the drilling threugh
reinforced concrete slabs. I attempted to outline the
allegations presented by that petiticn item, and I will
address each of them as I understand it.

We have also prepared a report in this area
describing the procedural con:irols that wve have had in
place. That report identifies the controls, their date
of implerentation, and attempts to describe why we
believe this prevents the type of unrestricted damage
that has been sugjested by the petition.

The first allegation presented is that
thousands of holes are drilled through reinforced
concrete slabs as a matter of course. I lelieve that we
can, through the report, demonstrate to you that the
process of drilling all reinforced slabs has been a
control process, that this program was implemented in
late 1976 before the time period at which the contracter
eaployee, whose affidavit is contained in the rpetition,
made his -- discusses the prcblem that he alleges
exists.

And in fact, we have conducted an engineering
evaluation of all reported structural -- or
reinforcement steel damage and have concluded, based on

that evaluation, that the structural integrity of all

ALDERSON REPORTING COMPANY, INC,

23



. Y o b—

)

€)

10

"

12

13

14

18

16

17

18

19

20

21

24

25

24

the wvalls, of all the concrete reinforced slabs in the
plant have not been repaired.

I wvould point out at this point in time that
our reviev is not yet complete. However, it is
substantially complete, and we have no reason to believe
at this point that there is any question relative to the
structural integrity of the slabs.

The second alleéation presented is that there
is an unknown number of holes. We are also in a
position to discuss wvith you the numbers of holes that
have been either cored or drilled at LaSalle County. A
rough estimate of the number of holes, inasamuch as we
have not fully tabulated all cur records, is on the
order of 50,000,

We have developed as a practice, given the
program we have implemented, a program of recording the
Placement of the hcles and repcrting any rebar
reinforcezent damage associated with the drilliang of a
hole.

¥BE. DENTON: Let me ask yocu, how doces a
driller know that he has struck rebar or reinforcing
steel?

¥R. DELGEORGE: In general, the technigues
used for producing the hole woculd have used drill bits

that are not capable of penetrating reinforcement

ALDERSON REPORTING COMPANY, INC,



1 steels. That practice was not 100 percent unifornm,

2 hovever, and I will ask the people from the site to
3 address this also, where he did use a bit capable of
4 penatrating the steel.

5 MR. XOSTAL: It sounds differente.

\
|
\
\
6 HR. DELGEORGE: It would be decidedly
7 different. Again, I will ask our site people, our

8 engineering people to discuss that further.

9 ¥R. KISTAL: Do you want to discuss that?

10 MR. SHAMBLIN: Relative to hardness of steel
11 versus concrete, vhen you hit it with a soft drill bit,
12 it just will not go through it. It will meet a stiff
13 resistance there, plus the sound that it produces, the
14 different sound when you hit that reinforcing red.

15 MR.QUAKA: 1In some cases you will get a very
16 large squeaking sound when you come in contact with

17 steel. So it is not only you being the driller, but 20
18 feet around you, you know, everybody knows you have

19 contacted the steel. |
20 MR. DELGEORGE: I think we would agree with

21 Your statement in the affidavit that your ability to

22 drill through the concrete once steel has been contacted

is significantly diminished.

(X

24 Yre. Garrison, whose affidavit is attached *o

25 the petition, made it clear that he knew when he had

ALDERSON REPORTING COMPANY, INC,
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contacted steel. And I guess ocur general feeling is
that that would be representative of both people put in
that position.

MR. DENTON: Did you make measurements
everyvhere or only for the steel that was struck?

¥R. DELGECRGE: Tom Quaka, from our site
assurance department will address that.

MR. QUAKA: As a normal course, work is not
done unless there is some engineering document that
either specifies that an anchor be installed in a
location, or there there has been some request to
install one and appropriate approval given to do that.
Sc there is a record that demonstates where the hole is

or wvhere the anchor is going to go. And then ther is a

separate set of records that identifies situaticons where

the rebar is contacted or cut thrcough.

MR. DENTON: Can you describe normal
engineering practice of the architect-engineer in this
area? Do you try to locate these holes from the
knowledge of the rebar in the wall from the drawing, cor
is it more of a field installation kind of thing where
you take your chances when you drill such a hole?

MR. DELGEORGE: Mr. Denton, we have a full
presentation on that engineering evaluation, which wil

follow my discussion.

ALDERSON REPORTING COMPANY, INC,
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MR. DENTON: All right, ve will postpone
that.

¥R. DELGEORGE: A point ve would like to make
here is the fact that we believe the petition clearly
indicates that records vere kept of rebar damage. This
peint is noted in many places L. th in the petition and
in the contractor employee's affidavit., This
information, we delieve, supports the integrity of our
control progcam, wvhich is described in mcre detail in
the report.

The records involved here are substantial, and
ve have over the course of the years during which this
program has been in place -- and as I say, that began in
1976 -- we have monitored the performance cf the
contractors under this progranm.

The next allegation presented is that no
information exists which suggests an engineering
approval occurred relative tc the potential for damaging
rebar prior to 1980.

Unfortunately, this conclusion vas reached on
the basis of a site laborer whom wve would not expect to
be privy to the fundamental basis for the program we had
in place.

Hovever, we have been able to verify that the

foreman of the specific laborer whose affidavit is

ALDERSCN REPORTING COMPANY. INC,
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contained in the petition participated in more than one
training session in which the overall control prograna
for drilling and coring of holes, which included an
engineeriny evaluation, took place.

In other words, the supervision for the
laborer in question participated in four recorded
training sessicns, whose dates I can provide to you,
which ve believe is sufficient to assure that the
program that ve had in place wvas in fact followed.

We take greater confidence in this in the fact
that Mr. Garrison, the laborer involved, attested to the
fact that he was required to provide rebar damage
reports.

¥R. DENTON: Who conducted these training
couéses you referred to?

MR. DELGEORGE: The programs in question vere
conducted by site contractors. The site contractors,
Foley being the contractor involved here, had received
direction fromn cur site mapagement personnel associated
vith Commonwealth Edison's organization, although we do
nct provide that training ourselves.

As I have said earlier, the procedures in
question have existed since 1976. In the case of cored
holes, which are identified in the petition as larger

holes, prior engineering review ¢f the holes is done to

ALDERSON REPORTING COMPANY, INC,
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either prevent reinforcement steel damage or to assess

the impact of reinforcement steel damage.

For drilled holes that have been characterized
in the petition as "smaller hcles"™ used for concrete
expansion anchor-bolted supports, our engineering
evaluation program included the specification of certain
areas in the plant vhere concrete expansion anchors wvere
to be limited. So that we did an engineering evaluation
in advance to limit the areas in which such drilling
could take place.

In addition, there was an engineering
evaluation made of all reported damage upon receipt by
the architect-engineer of the drilling reports, which
are recognized in the petition.

We have a more substantial presentation to
reviev for you that engineering evaluation process. It
may, in fact, be appropriate to do that now, inasmuch as
the last issue of substance that we perceived in the
petition dealt with the question of whether or not
corrective action, if necessary, vas required
immediately. We can address that after the discrssion
by our architect-engineer, the evaluation program, if
you would like.

MR. DENTONK: Okay, let us go that route.

¥R. DELS

18}

ORG

3

¢ I would like to introduce Tonm
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Longlais from Sargent & Lundy.

Let me say first that I have copies of the
report prepared by Commonwealth Edison which discusses
the procedural controls that have been ia place at the
LaSalle County site.

I will offer those for your review. We also
have copies of the materials that ¥r. longlais is going
to present now. And I will offer those for your
review.

[Slide]

MR. LONGLAIS: I would like to start the
presentation with first differentiating the different
types of holes that have been drilled at LaSalle.

(Slide]

Exhibit 1 defines basically tvwo types of

holes: one vwhich we call a core hole; the other is what

ve consider to be a drill hole.

There are essentially two types of core
holes. The first type of core hole is one in which it
is drilled through the concrete, and it passes
completely through the concrete element. This hole has
been put in the element to allow for the passage of the
electrical and mechanical components, such as a pipe or
conduit.

The second type of core hole is one in which

ALDERSON REFORTING COMPANY, INC,
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1 it is only drilled partially through the dapth of the

2 concrete. The purpose of this type of core hole is to

3 allov for the setting and grouting of an anchor bolt for

4 elther the support of equipment foundatiocns, or for the

§ support of mechanical piping and baseplate assemblies.

8 In the first situation for the cored holes

7 vhich pass completely through coucrete, their diameter

8 varies anyvhere from 2 inches to 16 ipches in diameter.

9 In the case of holes that are cored partially

10 through the concrete for the installation of an ancheor
11 bolt, that diameter is approximately 3 inches. Its

12 depth would vary anyvhere from 1 foot to mayde 2 feet,
13 2-1/2 feet, depending upon the size of the anchor bolt.
14 The second category of holes ve have are what
15 ve consider to be drilled holes. Holes are drilled

16 Primarily for the installation of concrete expansion

17 anchors. These holes tend to be auch smaller in

18 diameter. They vary £from 1/4 iach to 1 inch, and the
19 depth of embedzment varies anywhere freoa 1-1/L inch +o 8
20 inches.

21 Again, it is important to have an

22 understanding of the types of holes, since the

23 engineering assessment is somevhat different for each
24 tYype of hole.

25 (Slide]

ALDERSON REPORTING COMPANY, INC,
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Exhibdbit 2: I wvill discuss the engineering

evaluation for cored holes. These are the heocles that
pass directly through the concrete or the holes that are
partially 4rilled into the concrete fcr the setting of
an anchor bolt.

For holes that pass directly through concrete
elements, these holes are located, in the case cf
office-audited components -- in other words, when our
engineers are auditing the piping and electrical
components in the office, and they have got to penetrate
a concrete element, they will indicate that penetration
on a structural draving.

Prior to the release of that structural
draving indicating the core hold, it is reviewed by
structural engineers. It is at this point in time that
our structural engineers make an assessment of the
effects of the reinforcement steel that will be cut by
this operation.

In most cases, this assessment has consisted
primarily of engineering judgment based upcn the stress
levels in the r2infcrcing steel in relation to the
location of the ccred hole.

In the case of cored holes that are requested
by a contractor in the field for field audit components,

the contractor is required to submit to Commonwealth

ALCERSON REPORTING COMPANY. INC,
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Edison Company a field change request reguesting
permission to drill this hole.

This field change request is approved by the
consulting engineers. And again, a similar assessment
is made prior to approving this field change request.

We assess the reinforcing steel that is likely
to be damaged by the coring of this hcle pricr to
releasing of the FCR for the drilling operation.

¥B. PURPLE: Question. Have you ever
disapproved a field change request because the
engineering evaluation told you that it was not right te
put the hole there?

MR. LONGLAIS: Not to my knowledge. The
location of the holes that are generated via a field
change request likewise get ricked up at a later date on
the structural dravings. So a complete record of all
cored holes does appear on the structural design
dravings.

¥R. PURPLE: The engineering assessment, is it
vritten?

¥R. LONGLAIS: Up to this point in time, all
our engineering assessment on cored holes has been based
upon engineering judgment.

MR. PURPLE: It is not written down?

MR. LONGLAIS: It is not been written dcwn.

r4
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We have not made detalled structural calculations.

Over the last veek or two, in response to the
petition, we have made some detailed calculations for a
sanple of cored holes. And ve have proved that our
engineering judgment was appropriate in these instances
and found that the effects of the r2inforcing steel did
not affect the structural integrity of any of the
safety-related structures.

MB. LEE: Tom, "engineering judgment,”™ I
gather, is kind of the standard approach for this kind
of evaluation?

MR. LONGLAIS: Yes, it is: yes, it is.

¥R. KNIGHT: Cculd I pursue just one step
further? What you are saying is the system vas in
force, the area to be drilled vas identified, and an
eng ineer in the cffice wvas made awvare that the hole wvas
to be drilled. And he said either yes or no based on
his judgment?

MR. LONGLAIS: Yes; that is correct.

¥B. DELGEORGE: And in the case of field
change rejuests, there would be documentary evidence
that the review had been completed, although there might
not be analytical evidence of something other than
engineering Judgment?

¥R. XUC: But the judgment was made one by

ALDERSON REPCRTING COMPANY, INC,
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one. Say, for instance, a slab may have more than 10
holes there. [0 you make a judgment lcoking at all the
10 holes or just 1 where it vas drilled?

ME. LONGLAIS: VWe make a judgment on both. We
have to make it first individually as each cored hole is
submitted and requested. As I menticned before, all
these core holes are eventually indicated on the
structural dravings. So when our engineers are adding
other cored holes in an area, they have a history of all
the other cored holes that have been installed. They
vould take this into consideration wvhen making the
assesstent of the effects of this additional cored hole
that 1is being reguested.

¥R. X00: So ali the holes wvere considered, in
your Jjudgaent?

BR. LONGLAIS: That is correct.

¥R. KNIGHT: Can ycu give me a feel, there vas
a number mentioned earlier, 50,000 holes. I am joing to
assume that a very large percentage of that 50,000 wvere
anchor bolts.

MR. LONGLAIS: That is correct.

MR. XNIGHT: Can you give me the other side of
that number as far as 2 inches larger, this type of
thing? Do you have any feeling for how many of those

there were?

ALDERSCN REPORTING COMPANY, INC,
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¥R . LONGLAIS: I would venture a guess at
something less than 1000 at this point. I believe 1000
could definitely be an upper bound.

MR. DENTON: Can you characterize the issues
that you considered in reaching such a judgment abcut
holes? What vere the elements that are important in
reaching that judgment?

MR. LONGLAIS: The critical decision was

looking at the distress level in reiforcing steel where

the hole is being put. In some areas, the cored hole is

being put in an area wvhere the reinforcing steel is not
stressed. This would be totalily acceptable to core the
hole.

MR. LEE: Which you will get to in a moment.

¥B. LONGLAIS: Yes. In other areas, the
stress levels in the reinforcing steel have sufficient
margin for the £final design lcads. We make an
assessment on this basis that we can accept some
reduction in the stress levels since we have sufficient
margin currently available for those reinforcing bars.

MR. DENTON: Should I assume that you could
put an 8-inch hole in any wall, safety-related wvall; or
are there some areas in that wall that are already near
limits and this would degrade it?

MR. LONGLAIS: There are a number of areas

ALDERSON REPORTING COMPANY. INC,
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vhere ve have, after our engineering assessment, we have

become concerned about additional coring in which if ve
assume that X number of bars would be cut by putting
this cord hole in that we feel it would not be
appropriate, would not be acceptable, we have put
appropriate notes in our drawvings and appropriate
controls requiring that the contractor use a metal
detector tc find the reinfcrcing steel before he makes
the coring.

¥BR. DELGEORGE: And wve have examples of those
notes wvhich ve can provide and show to you here. I
think as a part of this package you will find three
examples of notes of that type.

¥R. LONGLAIS: There has not just been
indiscriminate coring of bars. We have identified the
areas, and where ve have areas of concern we do require
that the metal detector be used.

MR. SCHWENCER: Has that process been in
effect since 19767

MR. LONGLAIS: That process has been in effect
once vwe determined that that particular concrete element
could nct tolerate many more bars. That could have been
*77, *78, *79. There really has not been any for later
years that, as the coring coperations increased, that we

can see as certain areas bdeing defined that we do not

ALDERSON REPCRTING COMPANY, INC,
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vant to lose any more strength margin that we put these

notes on the drawvings.
MR. DENTON: If you take a typical wall =--

am not sure you have 2 typical wall -- where are the

I

moments the largest on the wall? Whecre would you least

like to see a hole?

MR. LONGLAIS: I would like to get intc that

in a fev minutes when I talk about some of the concrete

expansion anchorse I am prepared to discuss thate.

ER. DENTON: I vas wondering if you cculd just

tzll me is it near the tcp or near the bottom? I do
want to jump too far ahead, but I would like to h;ve
feel for where moments are largest. ]

MR. MILLERs Exhibit S.

MR. LONGLAIS: Exhibit S5, for exanple, for

slabds. I 40 have other flimsies if ycu want to talk

about other ones. This is a typical two-vay slab.

not

typical area in a tewo-way slab. We are talking about

the reinforcing steel on the top of the slab.

The critical area wvould b»e the extericrs core

span. That is this area that is shaded. This area
vould tend to have negative design moments, and the
reinforcing steel would tend to be stressed in this
area.

In the middle region of the slab, the area

ALDERSON REPORTING CCMPANY, INC,
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that is not shaded in, the reinforcing steel would not

be stressad in these cases. The stress is all carried
by the bars in the outer periphery.

In the case of the reinforcing steel on the
Sottom of the sl2b, it is the bars that are in the
middle region of the slad, the middle half span of the
bars, that primarily carry the stress. The bars towvard
the periphery are much less stressed than the bars in
the center.

There are also other areas, bars that have
been provided around trim steel for major openings or
vhere additional bars have been provided in the slad to
carry heavy elements, to carry a concrete wall or to
carry a concrete block wall, vhere we have provided
additional reinforcing steel. We have called for not
drilling in those areas.

¥R. DENTON: Thank you.

[Slide]

MR. LONGLAIS: Cored holes for aacher bolts
and pipe support baseplate assemblies are indicated cn
the mechanical design dravings.

The coring for the mechanical bas-nlate pipe
support assemblies commenced approximately in the summer
of 1980. In January of 1980 ve issued Drawing M¥-1100,

Sheet 23, vhich required that all the concrete be

ALDERSON REPORTING COMPANY, INC,
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notched to expose the reinforcing steel to avoid rebar
damage under this cperation.

So for any concrete, any coring operaticn for
this particular application, it wvas controlled by
requiring that the reinforcing steel be exposed hefore
the drilling vas done.

¥R. DELGEORGE: That activity involving
mechanical components would not have been observed by
the contractor employee whose affidavit is contained in
the petition, inasmuch as he worked as a subcontractor
to our electrical site contractor, and he vas gone at
that time anywvay.

(Slide]

Exhibit 3 is the continuation of the cored
holes for equipment foundation anchor bolts. In this
situation vhat ve have done is we have plotted the
location of all equipment foundation anchor solts that
require coring in a separate set of dravings called RHS
dravings, rebar hit schedule dravingse.

From these dravwings we z2ssess the amoun+ of
reinforcing steel that is likely to bde damaged by this
coring operation. The assessment which we performed
subsequently is engineering judgment on the damage and
the effects that this likely damaged reinforcing steel

will have on the strength capacities of the concrete

ALDERSON REPORTING COMPANY, INC,
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elements.

The engineering judgment again is based upon
the location of the cored holes and the damaged
ceinforcing steel in relation to the existing stress
levels in the concrete elements.

Exhibit 2A is a set of approximately 90
dravings, which ve have marked all the rebar damace,
both due to the coring operations and due to the
drilling operations at the site.

MR. KOSTAL: There are approximately 90
dravings in there that will document exactly what Mr.
Longlais commented on.

MR. DENTON: Are these drawvings of different
valls and such?

MR. LONGLAIS: This is all the reinforcing
steel that has been contacted. "Contacted”™ means either
nicked or cut.

MR. SCHWENCER: Sc that is 100 percent
dravings of those that have been contacted or cut?

YR. LONGLAIS: Yes, that is for Unit 1.

MR. DELGEORGE: Pased on those damage reperts
that have been received from the field at the time the
draving vas prepared. And ve are still in the process
of verifying that all reports have been received and

incorporated into the drawvings.
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MR. DENTON: Maybe we can lcok at them during
a break to see if ve need those.

NR. KOSTAL: I think it is relevant that these
dravings have beean in preparation over the last 6
years. So they are not drawings that ve just made
within the last few days.

We have been documenting these during the last
6 years as they have occurred and as ve have received
the data from various contractors.

MR. LONGLAIS: I should clarify that we have
-=- this item, the plotting of the core holes for the

anchor bolts were made recently.

ALDERSON REPORTING COMPANY, INC,
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(Slide)

In Exhibit 4 I would like %o pursue the
engineering review of drill holes for concrete expansion
anchors. The engineering control for the drilling of
holes for concrete expansion anchors began long before
the drilling is initiated.

By that I mean there are a number of
engineering controls which are contained in Forn LS/CEA
vhich contains all the specification requirements for
the drilling of concrete expansion anchors at lLa Salle.
In Exhibit 4A ve have here the entire eight revisions to
the specification, wvhich were issued between the period
September 1976 ani May of 1981,

rhcto-;E:m; nu;be: of engineering controls in
this particular document. Probably the most important
is the recognition of the fact that there are stressed
and ncnstressed areas in the structures. LS/CEA defines
the stressed and nonstressed areas. The areas which are
stressed areas, we require that a metal detector e used
to avoid reinforcing steel damage. It requires that the
contractor obtain engineering approval priocr to cutting
a bar and to subsequently report any damage or nicks
that may have been made tc a bar by the use of a metal
detector.

There are areas =-- again, I did go through

ALDERSON REPORTING COMPANY, INC,
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this slide Defore, but the areas where a metal detector
vould be required to be used in the case of a *wo-vay
slab wvould be the shaded area in the exterior guarter
span, and the top of two-vay slabs, in the middle span
section, in the bottom of two-wvay slabs, and in areas
adjacent t> penetrations, and to areas where we have
provided additional reinforcing steel on the slad to
carry additional loads.

MR. PURPLE: A general gquestion. All of these
control programs, do they apply to all of the buildings
for which you have design responsibility, unrelated to
vhether they are safety-related structures or not?

BR. LONGLAIS: That is correct. That is
correct.

MR. DENTON: If you take a wvall that is, say
20 by SC, vhat kind of spacing wvould you typically find
on the reinforcing bars?

¥R. LONGLAIS: I believe between 3 *o 12
inches on center.

ME. DENTON: So when you are installing anchor
bolts, then you would have enough discretion to move
around a foot or two?

¥R. LONGLAIS: Yes. Well, a foot or two? 1In
the later versions of the concrete expansion anchor

program, I believe when you get into Revisions 6, 7, and

ALDERSCN REPORTING CCOMPANY, INC,
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8, ve have added provisions in the specification which
gives the contrator guidelines in relocating expansion
ancheor plates. If he does contact reinforcing steel, we
give him the latitude to move the plate plus or minus 3
inches in either direction so he can aveid drilling
through and damaging the bar.

(Slide)

It has consistently been our intention at the
beginning of the Jjob to ainimize the use of concrete
expansion anchors. However, wvhen a field contractor is
routing small bore piping or electrical conduit, he has
an option of trying to attach to an embedded plate or
existing structural steel or use expansion anchors.

We have a requirement in the specification
that should he elect to use a concrete expansion ancher
baseplate assembly, that he contact us for prior
approval before he can use this type of anchor.

We have further defined in the specification
areas in which a concrete expansion anchor 2ay not be
installed without the specific approval of the
consulting engineer. This is irregardless of the stress
level.

One example of the situation would be the
containment building wall. The last control that we do

have, and it vas mentioned earlier, is that beginning in

ALDERSON REPORTING COMPANY, INC,
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1976 wvith Revision 0, ve required that only a solid
carbide~-tipped 4rill bit be used for drilling the hole.
Now this typa of drill bdit is not capable of drilling
through reinforcing steel. The most damage this drill
bit could do would be to make a very small, vell-rounded
depression approximately 1/16 of an inch deep in the
reinforcing steel.

We have conducted a number a tests. The
Commonwealth Edison Company has conducted a number of
tests, both laboratery testing and analytical

assessment, and ve have proved that these type cf nicks

are not detrimental to the integrity of the reinforcing
steel.

MR. DENTON;: What size reinforcing steel is
typically used in wvalls and floors?

¥R. LONGLAIS: Walls, typically in
safety-related structures would probably vary from
aumber 9 to number 11 bars. Slabs would prcbably vary--

¥R. LEE: W®hich is what size, for us
nonstructural --

MR. LONGLAIS: Number 9 bar is about 1-1/8
inch in diameter, and Number 11 bar is approximately
1-3/8 inch in diameter. For slabs, the reinforcing
steel would vary f£rom probably a Number 6 bar which is

about 3/4 inch in diameter, again to a Number 11 bar

ALDERSON REPORTING COMPANY, INC,
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vhich is 1-3/8 inch in diameter.

(Slide)

What T just described is the engineering
precautions that have taken place in the specifications
and are in force prior to going into operatiocns. During
the drilling operations should a contractor contact or
drill through a reinforcing bar with cur approval, it is
required that the contractor submit a rebar damage
ceport.

When these damage reports are submitted, they
are revievad by the structural engineers to determine
vhat I consider to be the immediate local impact of the
damaged bar. Again, ve look at where the darmaged bar
occurred, whether it be a cut or a nick, in relation to
stress level in the slab toc determine if it is
acceptable.

Should ve not determine it is acceptable, we
vould have to come back and do some subsequent
modifications. Hovever, we have never found this to be
the case in any of the hcles that have been cocntacted or
drilled at La Salle. This review on the part of the
engineer vas based primarily on judgment, again with
respect to location of the hole, and the existing stress
level.

After the engineer has reviewed the eoffect of

ALDERSON REPORTING COMPANY, INC,

.-

47



10

11

12

13

14

15

16

17

18

19

20

21

23

24

25

this damaged reinforcing steel, the damaged bar, be it

hit == by that I mean nipped or cut through =-=- is
plottesd on iLhe BHS drawvings, which wve have submitted as
Exhibit u-A.

¥R. LIPINSXI: Excuse me. Since vheu 4id you
start this practice?

MB. LONGLAIS: This practice vas initiated in
September 1976.

¥R. DENTON: That includes Steps II-A and II-B?

ME. LONGLAIS: The II-A, the reviev of the
damaged rebars was performed vhen the first damaged
rebar report vas submitted to us, which I believe was in
early 1977. TII-B, the plots vere started, I believe,
tovards the latter part of 1978 or 1977, the early part
of 1978. It really was not until this latter parct of
1977 that we had substantial encugh rebar hit reperts to
varrant studying of the drawings at that tinme.

MR. KNIGHT: Along those lines, to work up the
numbers like 50,000 holes or 1000 or sc poured, which
makes a pre-assessment, could you give me a ballpark
figure for the number cf rebar hit reports or rebar
damage reports that have accumulated over the years?

MR. LONGLAIS: We estimate today there are
approximately 3000 to 3500 reinforcing steel bars that

have been damaged. Of that 3000 to 3500 bars, wve

ALDERSON REPORTING CCMPANY, INC,
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believe a number of these bars to be only nicked bars.

Between the period 1977-1979, contractors vere not

required to differentiate betwveen a cut and a nicked bdar.

After Commonwealth Edison Company did the

laboratory investigation on the effect of nicked dars

and concluded that nicked bars vere not detrimental, 4id

ve eliminate the requirement for reporting of nicked

bars.

KUO: In making your engineering judgment,

do you have any guideline or criteria as tc what

percentage of the steel

as you don't impair the

concrete structure, as lecng as you still have sufficient

LONGLAIS:

could be damaged or cut?
The guideline is that as long

safety or the integrity of the

margin to carry the déesign loads, vhether that be one

bar, tvo bars or ten

a case-by-case basis.

percentage.

¥R.

KNIGHT:

bars. That has to be determined on

That is not a function of a

Somewvhere in your discussiocn

there is a distinction between a cut and a nick.

¥R.

LONGLAIS:

MR. XNIGHT:

Yes.

You show situations where you

take about half a bar out sometimes. Do you have any

way to differentiate?

¥R.

LONGLAIS:

-

The nick that I am speaking of

ALDERSON REPORTING COMPANY. INC,
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is the nick that would be made by a solid carbide-tipped
drill bit in which you get this -- .

MR. XNIGHT: Okay. When I am talking about
taking a half-bar =--

MR. LONGLAIS: That would be a core.

NR. XOSTAL: To clarify, the kind of drills
used are like your everyday household drills. Unless
you have a tempered steel bit, I think all of us have
bean avare of the 4ifficulty of trying to drill through
anything with a typical carbon steel bit that you buy at
Sears Roebuck. That is the kind of drill ve are talking
about here. It is impossidble to go through a rebar wvith
that bit. You will eat up the bit before you will go
through tha bar.

Y3 . LIPINSKI: Do you know of any cases or can
you quantify perhaps for us wvhen a remadial action or a
design change vas necessary as a result of --

NR. LONGLAIS: We have never run across a case
at LaSalle. In any -- vwe are positive that eof all our
drilling operations ve have not found cne place vhere
the structural integrity of any concrete element has
been impaired.

SR. CHAN: Dces the driller of the holes know
vhether the hole is going to be in the tension area or

the compression area?

A, JERSON REPORTING COMPANY, INC,
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HR. LEEs The driller, you said?

HR. CHAN: Yes, the driller.

MR. LEE: I wvould say probably not.

MR. SHAMBLIN: He is given the direction to
drill a hole in this location.

¥R. DELGECRGE: The driller would not be
avare vhether he wvas drilling in an area of tension or
compression, the driller as opposed to the contractor
supervision to vhoam that man reports. Let me paint what
I think is an accurate picture.

The driller is only avare that his job is to
drill a hole. The contractor, based on the program ve
have in place, is avare that vith certain restrictions,
he is able to drill holes in concrete elements in
certain areas of the plant. The engineer, Sargent &
Lundy, has through his design specifications and design
dravings identified those areas capable of having heles
drilled. So there is a different level of understanding
of vhat the impact of an individual hole would have on
the reinforcing steel.

de do not believe that it is essential that
the individual performing the drilling operaticn be
avare of the entirety of that program or how we reach
the point that he drill a specific hole.

MR. LCNGLAIS: The final disposition in the

ALDERSON REPORTING COMFANY. INC,
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reviev of damaged reinforcing steel in the drilling

operations occurs at the time of lcad check performed
just prior to fuel locad. In this instance ve are
looking at the effect of the accumulation of all the
damage to the reinforcing steel which is plotted on the
RHS dravings.

This reviewv again consists primarily of
engineering Jjudgment based upon the final stress levels
in the concrete elements vith respect to the location of
the damaged reinforcing steel. Detailed calculations
vere not varranted due to the random distributicn of the
1amaged reinforcing steel in the safety-related areas.

By random distribution I mean that the density
in any one atea-zgm;:;;;ﬂ;ety low. We see the bars
nicked, scattered here, maybe up in that corner, down in
the bottom corner, but they are not concentrated
effects. We have subsequently performed some
calculations in response to this petition and ve have
substantiated that this engineering judgnent is
appropriate.

ER. PUBPLE: Question. Independent of the
petition, wvas this revievw you are discussing, has it
been completed?

¥R. LONGLAIS: The engineering judgment has

been completed.

ALDERSON REPORTING COMPANY, INC,
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¥B. PURPLE: And documented?

¥B. LONGLAIS: Yes -- Well, engineering
Judgnent?

¥R . PURPLE: No, I mean but there is a final
reviewv?

¥R. LONCLAIS: The final load check is
completed and documented.

¥R. DELGEORGE: To the extent that the
architect engineer has received all the reports from the
fleld.

SR. SCHWENCER: That is the tie-in I was --
you mentioned earlier you were not sure that had all the
reports in it yet. The only ones you are aware of.

MR. DELGEOR&E: We are in the process now of
verifying that he is in receipt of all the reports.

4R . SCHWENCER: So Item A is not done yet.

¥R. LONGLAIS: Not to the extent that we have
received all the reports.: But I believe from what we
have seen s¢ far ve are confident that it is.

MR. LEE: We are confident that it is, but
since that gquestion cbviously will come up, ve felt it
necessary to go back and assure ourselves,

MR. XKOSTAL: To clarify, ve believe we have
every report in the house. The documents that were just

submitted to us are nothing more than a =-- we are going

ALDERSCN REPORTING COMPANY, INC,
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to scrutinize each one of those documents regarding the
document we have in house to make sure that we have :the
same corresponding document.

That is the reviev that is taking place. The
reviev of the final load check has totally been
complete, but it covers a lot of other multitude of
ingredients besides this ingredient of the damage to
rebar.

MR. LONGLAIS: What we have done is we have
taken a look at what ve feel to be nine areas in wvhich
the concentraticn of the damaged rebar has lPeen somewhat
higher than vhat you normally wvould see looking at the
entire sets of dravings. We have calculated the design
margins in the slabs both before and after the coring
operations.

(Slide)

I should first define what ve mean by design
margin. The design margin, ve consider it %o be the
ratio o£ the strength of a concrete element as
determined by ACI 318 divided by the actual design
stresses that have been calculated in accordance with
the LaSall . 3AY commitments.

dhat you are looking for is a design margin
equal to or greater than one. You would like to design

for a margin exactly equal to one. This represents an

ALDERSON RE”Z"ING COMPANY, INC,
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economical and optimally designed structure.

Nov there are a lot of reasons vhy design
pargins do exceed one. There are many cases in
safety-related structures, particularly in a nuclea:
pover plant, in which shielding controls a design and
structural strength does not control. So ve have a lot
of concrete elements that are a lot thicker and a lot
bigger than required by structural design.

So you will see some margins greater than
one. You will see some up here of about three or so.
What ve would like to see is about one.

BR. LIPINSKI: Before you take this down, I
see that in area number 2 there is no number of holes
cored, and yet the design margin is different. Why is
that?

¥R. TONGLAIS: I am sorry?

4R. LIPINSKXI: Second line.

MR. MILLER: It says 31 damaged rebar.

¥R+ SCHWENCER: Drilled to the core.

¥R . LONGLAIS: These are the reinforcing steel
damaged due to drilling; these are the numbers due to
damage due to coring.

MR. LIPINSKI: So the number of bars damaged
vere due to --

MR. LONGLAISs Drilling, and this column is

ALDERSCN REPORTING COMPANY, INC,
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coring.

¥R. LIPINSKI: Okay.

¥B. XKUO: Can ycu explain the last item there,
the ratio of margin of holes as against margin without

holes? Is that 1.13?

MR. LONGLAIS: Well, this is the percent
decrease. The number was put down wrong. This is the
percent decrease in margin. For this case the design
margin wvithout the holes was 3.55, the design margin
with the holes vas 1.33. This represented abcut a 13
percent reduction in design capacity. The ratic was
computed wrong here. I must admit that when we prepared
these tablas, we were pulling them off the typewriter
yesterday as ve vere heading for the plane, but that is
A percent you are looking at.

¥R. KUOs That is a decreasing margin?

MR. LONGLAIS: VYes; 13 percent is the percent
reduction in the design margins. These design margias
that 7ou s2e listad here are very conservative design
margins. One item of conservatism is the fact that vhen
ve do the final load check, we assume a minimum piping
load of about one kip per square foot. In many areas
the actual component support load is less than one kip
per square foot.

We also have not taken into account any actual

ALDESSON REFCRTING COMPANY, INC,
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material strengths in the field such as the actual
poured-in-place concrete strength or the actual strength
of the reinforcing steel. This would typically increase
your design margin from anyvhere from 10 to 15 percent.

HR. DENTON: How did you pick these locations
for samples?

MR. LONGLAIS: We looked at the density of the
number of bars in a given area, the number cof areas that
stand out as looking like it has a high concentration of
bars.

¥BR. DENTON: These are average cored and
damaged locations or more severely damaged? How would
you characterize them?

MR. LONGLAIS: I would characterize these
areas as having a greater density of nick bars.

¥R. KNIGHT:s Take in item nuamber 3, this is
probably just one bar. How does that £it into the
framevork of what you vere Just saying?

MR. LONGLAIS: This one bar happened *c De
vhat ve consider to be a critical area. It vas in a
highly stressed area.

¥NR. LIPINSKXI: So just to pursue this line a
little bit further, did you give any consideration to
the stress concentration of the given particular area

that he salectel for this, or just density of the holes?

ALDERSON REPORTING COMPANY, INC,
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¥R. LONGLAIS: Density was the primary one.

In this situation here, stress vas the critical one.

¥R. LIPINSKI: So both factors were considered?

¥R. LONGLAIS: TYes.

MB. LIPINSKI: Density of the holes and stress
concentration?

¥R. LONGLAIS: Yes.

MR. DENTON: How did you go back and calculate
a margin vith the damaged bar? Did you assume that the

bar did not exist analytically?

MR. LONGLAIS: Yes, ve had discounted the
entire bar.

MR. DENTON: And the concrete, or dces it
matter?

¥B. LONGLAIS: Cecncrete has no effect.

¥R. NORELIUS: Even on the damage dasis you
are discounting the entire bar?

MR. LONGLAIS: VWe assumed in this case the
damage to be a cut. As I said, betwveen the periocd 1977
and 1979, the contractors wvere not reguired tc
differentiate between a cut and a nick, so unliess ve saw
specific notes on the rabar damage report that would
lead us to delieve the fact that wve did have only a
nick, ve considered these to be cuts.

MR. DENTON: Hovw do yvyou do such a

ALDERSON REPORTING COMPANY, INC,
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calculation? You have othervise uniformly distriduted
slabs on a bar and one is cut. FKHow do you gc about
determining the margin?

MR. LONGLAIS: Let's say in the case of a
tvo-vay slab you divide that slad up into middle strips
and end strips. You calculate a design moment for the
middle strip and then subsequently the area of steel
required for that design mcment. If ycu knock one bar,
or tvo bars, or three bars out of that middle strip, you
subtract that area, recompute a nev moment, and compare
that vith your applied moments.

MR. DENTON: So it is as though the bar was
not there at all.

¥R. LONGLAIS: That is hovw we have done that
calculation, correct.

SR. LIPINSKI: Perhaps vou can explain vhy you
said that the area of concrete removed has no effect. I
will agree with you that it is in the zone where there
is a tension, but in the case of compression, concretes
is the vital elamant.

MR. LONGLAIS: The concrete area remcved would
be so small.

¥R . LIPINSXI: Depending on the diameter of
the holes. If you have a little hole, that is fine, bdut

if you have holes, say, 12 == we knovw the diameter of

ALDERSON REPORTING COMPANY, INC,
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the holes vas up to 16 inches, right? .

¥R . LONGLAIS: Typically in these plants, and
structural considerations for the most part do not
govern the design. It is shielding requirements. The
reinforcement steel ratios that ve have used are very
lov. And subsequently the concrete compressive stresses
are very lov. So if wve drill out a 16-inch core out of
a slab, thes stresses could redistribute itself to
adjacent concrete elements, and there would be really no
effect on the slad itself.

The stresses are very lowv. The compressive
stresses do not govern concrete design. You have tc get
up to very, very high reinforcing steel ratios before
compressive stresses govern, and ve are not anywhere
near those reinforcing steel stresses.

MR. DENTON: Are any of these wvalls or floors
pressure bearing, and by that I mean pressure-retaining
valls or floors?

MR. LONGLAIS: Dc you recall off-hand?

ER. REKLACTIS: We had some holes in the
containment wvall, a few holes, but they vere not true
through holes through the walls. They wvere for
expansion anchors up to 6§ inches deep and maybe one inch
in diameter.

MR. KNIGHT: How thick was that wall?

ALDERSON REPORTING CCOMPANY, INC,
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¥R. REKLACTIS: That wall would be 6-foot
thick.

MR. DELGEORGE: And those were all on the
cutar surface.

MR. REKLACTIS: On the outer surface. They
did not compromise the boundary cf the containment.

¥R. KOSTAL: That is a post-tension elenment.

BR. LIPINSXI: 1In the affidavit there was a
statement that the drillings vere holes made in the
reactor building at elevation 710 and 735 in the reactor
building wall. Nov in this presentation you do not show
an area =-- these are internal valls. Is that right?

MR. LONGLAIS: These are all the walls and
slabs.

¥R. DELGEORGE: On a BWR containment you have
toc be sure to distinguish detveen the primary
containment boundary and the reactor building valls.
Those are tvo different surfaces.

ER. LIPINSKI: 1If I remember right in the
affidavit a2 statement vas made that it wvas the elevation
that T indicated, and in the reactor building and the
primary containment. Is that correct?

MR. DELGEORGE: No reference was made %o
primary containment that I can remember.

MR. DENTON: I had assumed the reference was

ALDERSCN REPORTING COMPANY, INC,
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to so-called secondary containment, not primary
containment. That is a good point.

¥R . §CHHEHCER; On page 4 of the affidavie,
the affidavit says reactor building, Unit 1 at elevaticn
below 710. i

¥R. CHAN: 1In that table in the last columa,
do yocu think the numeraior and the denominator ought to
be reversed?

BB. LONGLAIS: Yes, that's right, it should
be. That is wvhy ve are getting a number greater than
cne. Yes.

HR. DELGEORGE: One point of interest that ve
might comment on is that there are two specific
allegations in the affidavit by Nr. Garrison with
respect to his activities in two areas of the plant. We
believe, because of the record-keeping prccess that we
have had in place, that ve have been able to identify
the records associated with those two areas.

In fact, I believe we have cne of them here.
Yfou will remember frcom the affidavit an i1udication that
the phalanges of a beam vere contactéd as the result of
drilling through a floor. We have identified what we
believe to be the source of that repecrt. There is, in
fact, a non-conformance report vritten and documented

evidence of an engineering evaluation of the repcrted

ALDERSON REPORTING COMPANY. INC,
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damage.

Ncw, given the vagaries cf the information
provided in the affidavit, ve cannot be certain that
vhat ve found vas wvhat was alleged to have existed.
Hovever, it appears to> us that we can find the damage
suggested in the affidavit.

This is true of the other instance as wvell,
but I am reluctant to talk about that one in more detail
because ve have not confirmed it ourselves, the pecint of
the discussion being that we believe our records are
very complate.

HR. NORELIUS: What confidence do you have
that these hits and all have been put into the record?

¥YR. DELGEORGE: As ve indicated earlier, that
have been Doth audits and surveillances conducted by
Site contractor and Commonwvealth Edison QA personnel
during the course of drilling and coring of the holus
initiated in the late seventies through 1981-1982., We
have, because of the emphasis placed by this petition,
gone back to assure curselves by requesting each site
contractor to identify all darage reports so that ve can
cross-correlate those records received by the architect
engineer versus those records prepared by the site
centractors, and ve are in the process of verifying that

we have in fact reviewed each of the reports developed
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at the site.

Based on the revievw that has been conducted to
date, ve are not vare of any discrepancies in that
process.

ME. NORELIUS: You mentioned that the progranm
started in 1976, the control program that you have. Hew
does that relate to the drilling that has been done?

4R. LEE: Dan?

MR. SHAMBLIN: Yes. We vent back and tock a
look at vhere ve stood on electrical and mechanical
installation from our progress reports, and in the
electrical area from a cost control report for the
period ending Octcber 20, 1976, which is a periocd of
approximately vhen the first revision of LSC came out,
the first draft of it. Cable pan installation, ve had
11,260 feet of cable pan out of 119,800 feet of cable
pan installed. The 115,000 vas based on two units.

That rspresents 9.4 percent of the cable tray
installed.

Exposed conduit: We had no expesed conduis
installed at that peint in time. Lighting: We had
2,163 of 9,876 fixtures installed at that point in
time. I think ve used the shorter anchors on the
lighting, quarter-inch anchers. We had no cable pulled,

and this again is consistent with if ve didn't have any
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exposed conduit installed ve wvouldn't have any cable
pulling.

In the area of piping installation, for the
period ending December 31, 1976, piping supports, we had
1,917 of 17,745 piping supports installed. Piping,
2-1/2 inch and larger, we had 51,657 feet of 310,926
feet installed; and stainless steel piping, we had 3,909
feet of 79,269 feet of stainless steel piping, all
sizes, installed. Now these numbers include the wvhole
plant, both safety and nonsafety-related areas.

In revieving one of the progress reports at
that point in time, we did find out that the HVAC
contractor vas not vorking in any safety-related areas
at that point in time. This was the progress report
dated December 10, 1976. He was working in the
nonsafety areas only and he had not started work in the
safety-related areas.

¥R. LEEs Prisarily in the service building?

¥3. SHAMBLIN: Primarily in the service
building, and the lover elevations of the turbine
building. The main electrical contractor vas installing
lighting in reactor number one and number two and in the

aux buildingse.
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He wvas installing cable pans in the reactor
one turbine and aux buildings, and he was installing
conmunications, vhich is a -- the type of anchors you
may use on that is similar to the lighting in the
reactor ar=a aux building, service building, and lake
screen house.

The piping contractor was installing service
vater, cycle condensate, clean condensate, closed
cooling vater piping in the reactor building Unit 1, and
he had just started the installation of Section 3 high
and low pressure core spray and residual heat removal
hangers.

You have to remember that the amount of
expansion anchor work that would have been going on at
that time wvould have been very, very miniaal, because it
vas a clear building that the contractors vere able to
get into and hang froama the embedment plates. So ve are
corcluding that the amovnt of concrete expansion ancher
vork that vent on prior to Septenbter 157€ or the fall c=
1976, was very, very minimal.

¥R. NORELIUS: Thank you.

MR. DENTON: Let me return to the slide that
ycu have shown. The lowvest margin appears to be in area
nuaber one. That is down to 1.05. Your sample is

actually rather small. In viev of the large number of
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potentially damaged dars. How far do you intend to look

for remedial action? Are you going to look back, wvall
by wall? Do you consider this a sample to base a
judgment on?

MB. LONGCLAIS: We feel satisfied that our
initial engineering Jjudgment was adequate. We feel that
ve have picked out nine critical areas. We have
demonstratad that vwe still have a factor of greater than
one. We do not feel it is necessary to go back at this
peint in tinme.

MB. DENTON: It is not very much greater than
one. Your sample is =--

MR. LONGLAIS: All ve need is “cne."

MR. LEE: We have been accused of cverbuilding
there, or some cf the utilities have recently, that we
have nct paid encugh attention ¢to gquantities, and vhat
have you, and that ve are overdesigned. So “"one”™ doces
nct mean here that 1f ve go to .99 the building is going
to fall dcwn.

¥R. DENTON: ‘"eil, I vas trying to relate tc

-

¢the number that sht raised where he said there
may be 50,000 ho es e«.:..er drilled or cored. There may
be a thousand of those that 4re greater than 2 ianches,

or some such numaber. Of those 1000 holes that may be

greater thanm 2 inches, hovw many of riem are sampled in

ALDERSON REPORTING COMPANY, INC,
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this table? It looks like =--

MR. LONGLAIS: MNaybe less than 1 percent.

¥R. LEE: There were only 3CJ00 that had any
kind cf even a nick report, let alone a cut or an actual
rebar replacement. So out of the 50,000, only
3000-and-some had any indication of contact with a
reinforcing bar.

MB. DENTON: Well in the column labeled
"number of damaged rebar locations,”™ do you assume all
these are cut?

MB. LONGLAIS: We assume all of these to have
been cut, vhen in fact the number may have only been
nicked.

MR. KOSTAL: I wvould like to clarify one
thing. that 1.05 in Tom's esrlier comment regarding the
margins that exist, if ve took the actual concrete
strength, that number is actually 1.2. It is not 1.0S5,
because we typically have 10 to 30 percent increase in
capacity of the concrete and steel that exists out in
that plant compared to the original design. Sc that is
not even taken into account.

So vhen it says "from an engineering pecint of
view ve feel ve have adequate safety margins,"™ there are
additional margins on top of that 1.05 that are

available to us, if any additicnal assessment was

ALDERSCON REPORTING COMPANY, INC,
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required, wvhich ve do not believe is needed.

BR. DENTON: Are you saying then that these
calculations of nmargins with and wvithocut holes are using
design strength, not -~

YR. KOSTAL: That is design strength, not
actual material strength; and it is automatically
required required that the actual material strengths
must be greater than design strengths, and we have-- you
know, Edison has documentation to show that the level of
that increased capacity range is well above the 15
percent range.

MBE. LIPINSKI: But that depends on how we
define the margins. If the margin is defined on the
basis of ACI 3.18, then we are using the code
allovables.

MB. KOSTAL: The nargin is defined based upon
vhat is committed to in the FSAS, which vas revieved and
agreed to by Staff.

M3. LIPINSKI: Fine. Then we are talking
aboat-~-

MR. XOSTAL: Which is greater than ACI. Your
margins are less than what is allowed for ACI.

MR« LIPINSKI:  Nc, but you bring up ancther
point. You bring up the actial concre*e strength.

¥R+ XJSTAL: I am saying that it is availadle

ALDERSON REPORTING COMPANY, INC,
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if it is required to be called upon, which is not taken
into accouat in this assessment.

MR. LIPINSKI: We are avare of that fact, but
if ve are assessing the margin on the basis of code
allovables, then this is one thing. But you bring up
another point.

¥R. LONGLAIS: The margin is based upon the
design strength of the concrete element. That design
strength 1s calculated per the applicable regquirements
of ACI 3.18. That is divided by the design stresses in
the concrete element, which wvere calculated using the
comnitted-to design requirements in the LaSalle FSAR.

MR. DENTON: I wvant to get back to statistical
confidence just one more time. The number of damaged
bars f£5r which you have done this calculation cannot add
up to much over 100,

¥R. LONGLAIS: That is correct.

¥BR. DENTON: And you are saying the number of
bars actually damaged is what? 3000?

MR. LONGLAIS: Approximately that, ves.

¥R. DENTON: And then ycu tried to select
these, picking ones that you thought were more likely to
shov deterioration than not. Put still, what level of
confidence do you think this represents where you have

identified holes that will actually keep the structure

ALDERSON REPORTING COMPANY, INC,
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from performing its function?

HR. LONGLAIS: I personallry feel we have done
a complete Job in this assessment. I believe we have
been very conservative in our engineering assessaents
throughout the entire program. And iz all the areas wve
have looked at in selecting highly congested rebar
damages, be they nicks or cuts, ve have demonstrated
that we have a factor of safety greater than cne.
Again, I think the proof of the pudding is in looking at
the dravings and loocking at how sparsely most of these
reinforcing steel damages do occur.

We have tried to select areas that appear to
be congested. One area here where it appeared that we
had a stress problem, we did isolate that and shoved
that ve still had sufficient margin.

MR. DELGEORGE: The point that needs to e
made is that the engineering evaluation is 100 percent
conplete for all ccncrete elements. That is, ve have
reviewed these drawings and performed an assessment for
each of the cocncrete elements. We have dcocne an
additional analytical assessment tou verify the
evaluation that has been done for all valls, and wve have
found that there is nothing in this analytical
assessment of the nine valls shown to suggest that the

100 percent reviev that we did was inaieguate.

ALDERSON REPORTING COMPANY, INC,
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So on that basis statistcally ve have lookea
at 100 percent of the eleaments invclved, and we have
done an over-inspection of a limited number of theose
valls, or concrete elements.

MB. DENTON: I propose that we take a break in
a goment to perhaps mull over what wve have heard; but
before ve do, let me ask Mrs. Goodie if she would like
to make any comaments?

¥S. GOODIE: Not at this point, thank you.

¥R. PURPLE: One part of the petition speaks
to asking us to aot allow fuel to be locaded, because if
fuel wvould be loaded yo': would be unable to have access
to areas that needed repair, and so forth and so on. Do
you have anything to provide on that?

¥R. DELGEORGE: Yes. If you will remember, I
asked that ve defer that, and nowv loocks like a good time
to talk about it. The patition dces say that immediate
attention is required prior tc plant operation. In
materials that ve have submitted tc the Staff, you are
aware that cur lov-pover test startup program involves
certain hold poiats.

From the date at which fuel is started to be
lcaded into the reactcr vessel, there is a period of
approximately tvo months before the first criticality is

reached. During that period of time, ve do not feel
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that there is any jeopardy to the continuation of an
evaluation, and there is no radiation level that needs
to be addressed anyvhere in the plant.

Beyoni that, it is our view, based on the
experience in starting up similar reactors at Dresden
and Quad Cities, that cover the full course of the five
percent power license that wve have requested, that the
radiation levels in those areas of the plant subject to
inquiry here would not be such that a continuing review
or inspection would be precluded. So it is ocur feeling
that the immediacy suggested in the petition is
overstated.

¥R. LEE: And I guess I would say that in fact
after 12 vears of operation on Dresden, it would not,
from a radiation standpecint, preclude evaluations and
inspections. After all, ve do maintain all of that
equipment.

¥R. DENTON: Any other guestions anyone would
like to raise before we take a break?

(No response.)

MR. DENTON: Let us break for about 10 minutes
and try to get back a fewv minutes before 3:00.

(Recess.)

MR. PURPLE: Let's get started again.

(Pause.)

ALDERSON REPORTING COMPANY, INC,
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Harold vas unable to come back. FHe was called
avay. He asked me to continue the meeting -- continue,
or close the meeting, I suspect. I think Commonwealth
Edison has presented all you intended to present tcday,
I trust?

BR. DELGEORGE: I would like to supplement the
record vith one fact.

MR. PURPLE: All right.

¥R. DELGEORGE: Early in the discussion a
question vas raised relative to whether or not we had
performed a reinforcement steel assessment of the
off-gas building rocof., We have verified by
conversations with our consultant, and ve have in fact
performed a similar evaluation of the cff-gas building
roof to what has been described here. And is it true
that a drawing like this exists for that slabd?

¥R. REKLACTIS: There are tvo cuts that were
noted, and they vere observed, and there are several
nicks which are not detrimental.

¥BR. DELGEOAGE: The point being that although
only safety related concrete elements are addressed in
the package we have provided you today, we have been
able to determine that the off-gas building roof, which
is a non-safety related structure, wvas also evaluated in

a similar wvay.

ALDERSCN REPORTING COMPANY. INC,
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2 NUCLEAR REGULATORY COMMISSION
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@ 4 In the Matter of :
S5 COMMONWEALTH EDISON COMPANY H Docket ¥os. 50-373
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Generating Station, Unit 1 : SQ0-374

and Unit 2 s

Room P-422,
7920 Norfolk Avenue,
Bethesda, Maryland.
Wednesday, March 31, 1982.
The ntétinq in the adbove-entitled matter was
convened at 1:03 p.m., when vere present:
APPEARANCES:
He. Denton
Re Purple
A. Bournia
R. Tedesco
A. Schwvencer
C. Norelius
Ce Williams
8. Shoemaker

R. Hoefling
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MR. PURPLE: Okay. Well, I bring Harold's

thanks feor everybody who came on such short notice. The
information ve have received today will certainly help
us kick off our reviev.

de vill accept those 90 drawings and turn thenm
over to the Staff for a subsequent look. We are, and
have been I guess from an earlier notification of
possible problems with holes at the site, the Regional
Office has initiated its own inquiry into the facts, and
that is continuing and will continue.

We cannot identify today any specific
additional information ve need from the utility tc help
us complete it. It is possible that ve may ask for
some. If so, we will certainly get the request to you
promptly. Recognizing your scheduler needs, vwe
certainly wvould intend to put what resources ve need to
finish this up as rapidly as possible.

Harold did ask me to pass on, in follow-on %o
the guestion he asked a couple of times, his concern
about the last chart ve sav with statistics, and wvhether
or not that really gives you and him and us sufficient
statistical confidence that you really have found all
the places. I think if there had not been one number
that came as lcw as 1.05, he might not have been as

concerned; but again, I do not know that ve are going to

ALCERSCON REPORTING COMPANY, INC,
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ask that you do any more, but you may want to be
thinking about that.
I think you have delivered today all the

reports that you mentioned? Do we have all of that

information?
¥R. DELGEORGE: I believe so. Before ve leave
ve will check with whoever you think has a complete

package, and ve will -~

MR. PURPLE: The Project Manager, I hope.

HR. LEE: I might just say, by respoending to
that last concern of Harold Penton's, that in fact, I
think as Lou has said, that ve have looked at we think
100 percent.

MR. PURPLE: Yes; I understand that.

MR. LEE: It is really only a sanmpling
verification, in a sense. CSo that a look by your
experts at these prints hopeiully wvwill give the sanme
conclusicns. Again, ve can only make the ple¢a that we
have spent a lot of time cn this effert.

We, Jjust on a kind of a back-of-the-envelope
estimate, while wr wvere having a quick sandvich before
ve came over here, estimated that wve probably spent more
than one man-year worth of effort in five days, and that
is not counting all the effort that is indicated here by

the people who have come who should be back at the site
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trying to move that facility along.

If there is a problem, ve would be anxicus to
get into it as quickly as anybody. We are convinced
that there is no problem here, and that we ought to move
as quickly as ve can. And there is certainly no
Justification for holding up low-pcver testing.

¥R. PURPLEs MNMrs. Goodie, are there any
comments you wish to make?

MS. GOODIE: We certainly appreciate the
prompt response to the NRC to the petition. We
reccgnize that the decision is yours to make.
Unfortunately, ve vere not able to have our consultant
here, so there vas very little, or nothing that I could
say technically, obviously. But he will be lccking at
all the information as soon as I can get it %o his
office.

MR. PURPLE: We vere very glad to have you
here today.

I£ there is nothing further, the meeting will
be clcsed. Thank you very auch.

(Whereupen, at 3:10 p.2., the meeting vas

adjourned.)
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March 30, 1982
OFF-CAS BUILDING ROOF REPORT
PURPOSE

The purpose of the report is to present information
regarding the second allegation (Page 6, Request to Institute a Show
Cause Proceeding and for other Relief - Tyrone Fahner, Attorney
General of the State of Illincis) on the Off-Gas Building rcof.

BACKGROUND

The concrete enclosure above grade as part of the 0ff-Gas
Building is a non-safety related structure which houses Off-Gas
Building HVAC Air Handling Units, HVAC Water Cooled Condensing
Units, HVAC Exhaust Filter Units, HVAC Control Panels and associated
motor control centers and switchgear. The specification concrete
compressive strength is 4000 psi at 90 days. while detailed quality
assurance requirements were not required due to the building being
non-safety related, they were applied as part of the overall
Commonwealth Edison/Walsh Construction Company quality effort.

FINDINGS

The Off-Gas Building enclosure concrete (walls and roof)
was poured on Novempber 7, 1975. Walsh Construction Company (WCC)
Q.C. Form QCP-9A (Pour Checkout Card) was signed by the appropriate
construction and Q.C. personnel and countersigned by a Commonwealth
Edison Company Field Engineer. Additionally, WCC Q.C. Forms
QCP-6A(Reinforcing Steel Placement Audit) and QCP-98(Concrete
Placement Control Audit Form) were utilized ang signed by WCC Q.C.
personnel. Concrete testing during the pour by A&H Engineering
Corporation showed the concrete was within specification
requirements for slump, air content and placing temperature. The
concrete met compressive strength requirements, the lowest cylinder
break was 4670 psi at 90 days.

On September 25, 1979, Commonwealth Edison Company Quality
Assurance pointed out some surface cracking in the bottom of the
Off«Gas Builoing roof. The area had a high density of concrete
expansion anchors. An inspection performed by WCC Q. A. Supervisor,
WCC General Superintendant and CECo. Structural Engineer found the
cracking to be surface in nature and no futher action was required.

A temporary construction power center transformer and
switchgear were set on the roof in 1976. The unit weighed
approximately 6700 pounds. The unit was set over a concrete beam in
the longitudual direction and one end rested on the east concrete
wall. A check was made to insure the roof would take the unit
loading prior to installation. The unit was removed in late 1981 as
it was no longer required.



The slab thickness has been checked on two different
occasions. On March 10, 1982 a single ponint check showed the slal
as 1' - 2 1/4" thick including roofing material. Roofing material
is approximately 1-3/4" - 2" thick. Additional slab thickness
checks were made on March 29, 1982. Fifteen (15) points checks
showed the slab plus roofing material varied from 1' - 1-5/8" to 1°
- 3=3/4". R check made effectively eliminating the roofing material
showed the slab thickness varied from 11-1/4" to 1'- 1-1/4".

A visual survey of the roof underside was made by WCC Q.A.
and CECo. on March 27, 1982. The survey showed no abnormal concrete
cracking. The area under the former electrical equipment showed no
abnormal concrete cracking.

SUMMARY

The Off-Cas Building roof concrete is 12 inches thick per
specifications. There is no abnormal concrete cracking due to
concrete expansion anchors and/or the electrical equipment formerly
placed there. The roof will serve its' intended function.

3759N



TYPES OF CORED HOLES

A. Holes passing through concrete element to allow for passage
of an electrical or mechanical compcnent.

~3,—Pipe or Conduit, etc.
]
IF—— P |

+ f
L] |

N _p = 2" to 16"

B. Holes partially penetrating a concrete element for a grouted
anchor bolt.

Grout \E’—Anc}'i'r Bolt

&

DRILLED HOLES FOR CONCRETE EXPANSICN ANCHORS

ﬁConcre te Expansion Anchor
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SumMmARY OF ENGINEERING Peview oF Corep HoLEes

THE LOCATION OF ALL CORED HOLES PASSING THRU CONCRETE
ELEMENTS FOR OFFICE ROUTED COMPONENTS ARE LOCATED ON
STRUCTURAL DRAWINGS. PRIOR TO THE RELEASE OF THE DRAWINGS,
AN ENGINEERING ASSESSMENT 1S MADE OF THE EFFECTS OF THE
REINFORCING STEEL LIKELY TO BE DAMAGED BY THE CORING
OPERATION, THIS ASSESSMENT HAS CONSISTED OF ENGINEERING
JUDGEMENT BASED UPON THE STRESS LEVELS IN THE CONCRETE
ELEMENTS IN RELATION TO THE LOCATION OF THE CORED HOLE.

CORED HOLES FOR FIELD ROUTED COMPONENTS ARE REQUESTED BY

THE CONTRACTOR VIA A F1eLD CHANnGE Pequest (FCR), AN

ENGINEERING ASSESSMENT, SIMILAR TO THAT PERFORMED FOR

OFFICE ROUTED COMPONENTS, 1S MADE PRIOR TO THE APPROVAL

ofF THE FCR, THE LOCATION OF THESE CORED HOLES ARE

SUBSEQUENTLY INDICATED ON THE STRUCTURAL DESIGN DRAWINGS., ..

SUBSEQUENT DETAILED CALCULATIONS RECENTLY PERFORMED FOR A
SAMPLE OF CORED HOLES HAVE SUBSTANTIATED THAT ENGINEERING
JUDGEMENT WAS APPROPRIATE,

CORED HOLES FOR EQUIPMENT FOUNDATION AND PIPE SUPPORT
BASEPLATE ASSEMBLIES ARE INDICATED ON THE MECHANICAL
DESIGN DRAWINGS,

A. THE CORING OF HOLES FOR PIPE SUPPORT BASEPLATE
ASSEMBLIES, WHICH COMMENCED IN THE SuMMer oF 1980,
WAS CONTROLLED BY DrAwInG No, M-1100, SHEeT 22, WHICH
REQUESTED THAT THE CONCRETE BE NOTCHED TO EXPOSE THE
REINFORCING STEEL TO AVOID REBAR DAMAGE, THIS

REQUIREMENT PRECLUDED ANY REBAR DAMAGE.
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CORED HOLES FOR EQUIPMENT FOUNDATION ANCHOR BOLTS ARE
PLOTTED ON THE RHS DRAWINGS., AN ASSESSMENT BASED UPON
ENGINEERING JUDGEMENT HAS BEEN MADE ON THE ASSUMPTION
OF THE REINFORCING STEEL LIKELY TO BE DAMAGED BY THE
CORING OPERATION IN RELATION TO THE EXISTING STRESS
LEVELS IN THE CONCRETE ELEMENTS, '
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SuMMARY OF ENGINEERING PEVIEW OF
DRILLED HoLes FoR ConcRETE ExPANSION ANCHORS

ENGINEERING CONTROL ON REINFORCING STEEL DAMAGED DURING
CONCRETE EXPANSION ANCHOR INSTALLATION IS INITIALLY
EXERCISED VIA ForM LS-CEA, wHICH:

A. DEFINES AREAS IN WHICH A METAL DETECTOR MUST BE USED
TO AVOID REINFORCING STEEL DAMAGE, AND REQUIRES THE
CONTRACTOR TO OBTAIN ENGINEERING APPROVAL PRIOR TO
CUTTING A BAR AND TO SUBSEQUENTLY REPORT THIS
OCCURRENCE,

B. PROHIBITS THE USE OF CONCRETE EXPANSION ANCHORS
WITHOUT PRIOR APPROVAL FROM THE CONSULTING ENGINEER,

C. DEFINES AREAS IN WHICH CONCRETE EXPANSION ANCHORS
MAY NOT BE INSTALLED WITHOUT THE SPECIFIC APPROVAL
OF THE CONSULTING ENGINEER.

INITIAL ENGINEERING REVIEW AND DISPOSITION OF DAMAGED
REINFORCING STEEL REPORTS SUBMITTED BY THE CONTRACTOR

A. INDIVIDUAL DAMAGED REBAR REPORTS WHICH ARE SUBMITTED
ARE REVIEWED BY THE CONSULTING ENGINEER TO DETERMINE
THE IMMEDIATE, LOCAL IMPACT OF THE DAMAGED BAR. 1HIS
REVIEW, IN MOST INSTANCES, CONSISTS OF ENGINEERING
JUDGEMENT BASED UPON THE EXISTING STRESS LEVELS IN
THE CONCRETE ELEMENT,

B, THE REBAR DAMAGE REPORTS ARE SUBSEQUENTLY LOGGEL IN,
INDEXED AND PLOTTED ON A SEPARATE SET OF STRUCTURAL
DRAWINGS (RHS DRAWINGS).
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IIT FinaL EncINEERING REVIEW AND DisposiTioN OF DAMAGED
REINFORCING STEEL

A

THE ASSESSMENT OF THE OVERALL EFFECTS OF THE ACCUMULATIO
OF DAMAGED REINFORCING STEEL OCCURS DURING THE FINAL
LOAD CHECK, JUST PRIOR TO INITIAL FUEL LOAD,

THIS REVIEW HAS CONSISTED OF ENGINEERING JUDGEMENT

BASED UPON THE FINAL STRESS LEVELS IN THE CONCRETE
ELEMENTS WITH RESPECT TO THE LOCATION OF THE DAMAGED
REBAR. DETAILED CALCULATIONS WERE NOT WARRANTED DUE

TO THE RANDOM DISTRIBUTION OF THE DAMAGED REINFORCING
STEEL IN THE SAFETY RELATED AREAS. CALCULATIONS
RECENTLY PERFORMED IN RESPONSE TO THE PETITION HAVE
SUBSTANTIATED THAT ENGINEERING JUDGEMENT WAS APPROPRIATE.
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Marqins in Sample Areas with Congested Rebar Hits for

LaSalle County, Unit 1

Seoly) 7

Table 3-]
. No. of No. of . Ratio
hrea Slab/MWall Wall Location or Damaged ’ Margin Margin
N, Bullding (oo oy size) Elevation Teyo "panel Mo. Rebar ﬁg{gﬂ Without With  Margin With Holes
Locations Holes Holes Hirgin Without Holes
Reactor Wall Above Diaganal Wall at
| (s-201)  19.67'x56'  673'-4* Col. C & 14 S ¢ 1.2 1.0 1.19
56" Slab between
g Reactor S1ab  240'-0*  Col. J & W, 11-2 3 0 2.2 1.23 1.82
(s-211)  12.5'x32
5 12-8
Reactor Beam « Beam at Line 14
3 (s-215)  3'x24.5*  786%-6" ) otween Col. DAE ! 0 3.5 3.3 1.3
Slab 719 2 1 D 1.36 1.26
¢ ESST 0tk 820'-6" IRS
Each Slab 720 5 0 1.88 1.50 1.25
Reactor Wall Above Between 11 & 13
S (5-219)  14.7'x33'  820'-6" & Col. J & G 12 ! 2.6 127 1.70
Between
Reactor Wall 673'-0" Col. Row J
6 (s-223)  21.2'x27 % between 14 & 15 19 2 4.00  3.00 1.33

694'-6"

R |

— - -

B ——

———




;  Reactor Wall - 673'-0"

2.85 253 () 1.13

(S-237)  .3.17'x28" L Row 15 ) 9
694'-6"
Between
Reactor Wall 673'-4" At Line 8 - 9
8 (s-274)  19.17'x27° 3 between Col. J& G 6 .73 1.3 1.29
694'-6"
Auxiliary Wall Above At Line 11 - 3
9 T(s-572) 18'x25" IR uine 9 1.3 1,22 1.10

*All these bar damages are in top of slab scattered in the entire bay.

Table 3-1 (Continued)
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Summary of Allegation

The Office of the Attorney Ceneral, State of Illinois, has
brought forward information alleging, "...that, during the
construction of LaSalle County, Units 1 and 2, certain
practices related to the drilling of holes in the concrete
walls, floors and ceilings of the Units 1 and 2 buildings
have created a potentially hazardous condition which, upon
the operation of either unit at full power, may be
injurious to the public health and safety." The subject
petition contends that, as a matter of course, an unknown
number of drilled holes, ranging in the order of thousands,
were likely to have been cut through the reinforcing

steel. The petition, which is based on the affidavit of
Ernest Garrison, indicates that records of these situations
were made at the time the alleged practices occurred, and
that the practice of drilling through reinforcing steel was
discontinued or subjected to the case-Dy-case approval of
an engineer some time in late 1979, early 1980. The
petition also states that the State of Illinols has no
information which suggests that any engineering approval
was ever obtained from Commonwealth Edison Company's
engineering consultant prior to 1980. A second affidavit
by Mr. Dale Bridenbaugh states that, if the reinforcing

steel was damaged or severed without
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2
appropriate structural analysis, and if the drilling

practice was wide-spread, "...it seems nearly certain that

O

some safety related structures...would have been affectea.”

O
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Response to Allegation

Introduction

Commonwealth Edison Company, throughout the course of the
LaSalle County, Units 1 and 2 construction, has controllegd
the drilling through concrete for either cored holes or the
installation of concrete expansion anchors via appropriate
quality control procedures and has documented and assessed
reinforcing steel reported as having been contacted (hit or

cut) during tnis operation.

A distinccion is made between a cored hole and a hole
drilled in the concrete for the installation of a concrete
éxpansion anchor. A cored hole is one in which (a) the
hole passes completely through the concrete element to
allow for the passage of a mechanical or electrical
component, such as a pipe or electrical conduit, or (b) the
hole penetrates only partially into the concrete element,
ang in which an anchor bolt is set and groutea. A corec
hole is typically 3" in diameter or larger. Holes drilled
for the installation of concrete expansion anchors, on the
other hand, vary from 1/4" in diameter to 1" in ciameter,
with the corresponding hole gepth varying from 1-1/4" to
8". Holes drilled for concrete expansion anchors do not

pass completely through the concrete element.
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Oisposition of Cored Holes

Cored Holes Passing thru Concrete Elements

The need for cored holes is determined in either the

initial design phase during the routing of mechanical and
electrical components, or by the contractor in the case of
field routed electrical and mechanical components. In the
first situation, the cored holes are located on the
structural design drawings, and a conservative structural
assessment is made by Sargent & Lundy for Commonwealth
Edison Company of the effects of the removal or damege to
reinforcing steel due to the installation of the cored
hole. This assessment is made prior to the release of the
drawings and the coring of the hole. In the second
situation, the contractor is required to submit a Fiela
Change Request (FDR), requesting permission to instsll a
cored hole for field routed components prior to the coring
operation. Commonwealth Edison Company, on the
recommendation of Sargent & Lundy, approves this request
only after a structural assessment has been made of the
effects of reinforcing steel which may be removed or
camaged during this operation. These cored holes are
subsequently indicated on the structrual design drawings.
It should be emphasized that, in both these situations,
engineering approval is obtained prior to cutting the
reinforcing steel. Wwhere the engineering assessment has

determinec that it is not permissible to cut or gamage
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5
reinforcing steel during installation of cored holes, this
requirement has been specified on the appropriate
structural design crawing. The following are some examples

of this situation:

A. General Note No. 44 on Drawing No. S-199 states that,
"For cored holes marked E, less than 8" diameter, use
metal detector to locate existing reinforcing prior to
core drilling. 1In case of interferrence with rebar,
holes may be cored in alternate location within 23"

radius from location shown on drawing."

8. Drawing No. S-213, concerning the Reactor Building
floor framing plan at Elevation 761'-0", Note 11
requires the use of metal detectors to avoid cutting of

reinforcing steel in this area.

Cored Holes for Grouted Anchor Bolts

Cored Holes for grouted anchor polts are indicated on
either the mechanical or structural design drawings.
Grouted anchor bolts are utilized primarily to anchor
equipment foundations or pipe support baseplates to
concrete elements. These cored holes are, likewise,
reviewed by the consulting engineer. This review consists

of an assessment of the effects of the reinforcing steel
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likely to be damaged due to the installation of the coreg
hole.

The installation of cored holes for the support of pipe
support baseplate assemblies essentially commenced during
the summer of 1980. Mechanical Orawing No. M-1100, Sheet
23, issued in January, 1980, controls the coring of holes
for these baseplate assemblies, and requires that the
concrete be carefully notched to expose the reinforcing
steel in both directions prior to coring the hole, to avoid

damage to the reinforcing steel.

The location of the cored holes for the installiation of
grouted equipment anchor bolts are plotted and }ocated on a
separate set of structural design drawings for the purpose
of assessing the effects of reinforcing steel likely to be
damaged in the coring operation. The structural assessment
has cetermined that the structural integrity of the
concrete elements has not been impaired by the coring

operation for grout2d anchor bolts for mechanical equipment

foundations.
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Disposition of Orilled Holes for Concrete Expansion Anchors

The drilling of holes for concrete expansion anchors is

controlled by Form LS-CEA. This form was initially issued
in September, 1976, and contained tne following strict

provisions for the protection of the reinforcing steel:

A. During the installaticn of concrete expansion anchors,
drilling threough concrete reinforcement will not be
permitted. For nuclear safety related work, contractor
shall use a deep magnetic detector to locate the

reinforcement in concrete.

8. For all anchors in a connection, drill holes into the
concrete with carbide tipped solid masonry bits.
(Carbide tipped solid masonry bits are not capable of
¢rilling through reinforcing steel. These bits can
produce only a shallow, 1/16" deep, smooth and well

rounced depression in the reinforcing steel).

C. Concrete expansion anchors shall not be used for any
other work without prior approval of tne Consulting

Engineers.

Form LS-CEA, Revision 1, was issued on December 7, 1976.
This revision relaxed the requirements for the use of the
metal detector in non-critical areas, based upon a

structural assessment performed by Sargent & Lundy for



Ll T

.

- - » -— - ————— R i T TN S =— e e e A —— . <l o S

8
Commonwealth Ecison Company. Specific guicdelines were
given, defining these areas, and required that the
consulting engineers be notified of all cases in which a
reinforcing bar was cut or nicked where a metal detector
was required to be used. Sargent & Lundy has reviewed for
Commonwealth Edison Company the damaged reinforcing steel
reports submitted by the contractors in accordance with
this requirement, and has determined that the structural
integrity of the nuclear safety related structures has not

been impaired.

Revision 2 to Form LS-CEA was issued on November 29, 1978,
However, it did not alter the reinforcing steel control

provisions of Revision 1.

Revision 3 to Form LS-CEA was issued on July 20, 1979.

This revision incorporated a standard form for reporting
Cut or nicked reinforcing steel during the installation of
concrete expansion anchors. In adadition, the contractor
was also required to document the location of nickecg
reinforcing steel in those non-critical areas in which a
metal detector was not required. The contractor was also
permitted to cut one reinforcing bar in these non-critical
areas, the extent of such area being defined Oy the spacing
of the reinforcing steel. Additional requirements were

also given to the contractor to permit him flexipility
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in relocating concrete expansion holes when reinforcing

steel was encountered.

Revision 4 to Form LS-CEA was issued on September 7 1979.

This revision differentiated. The documentation of the

installation and inspection requirements by the following

categories:

(a) Safety related work in safety related areas (complete
documentation of installation & testing was required)

(b) Non-safety related work in safety related areas
(documentation of inspection was waived).

(c) Non-safety related work in non-safety related areas
(most documentation waived, cutting of rebar not

permitteq.)

Revisions 5, 6, and 7 to Form LS-CEA were issued on
December 10, 1979, February 13, 1980, and October 27,
respectively. However, these revisions did not alter the

reinforcing steel control provisions of Revision 4.

Ouring the period 1978 through 1981, Commonwesalth Edison
Company conducted extensive investigations to determine the
effect on reinforcing steel which is nicked during the
installation of concrete expansion anchors. These
investigations conclusively demonstrate that reinforcing
steel, nicked by a carbide tipped drill bit during the

installation of concrete expansion anchors, does not impair



10

the structural integrity of reinforced concrete elements.
This conclusion was based upon both laboratory testing andg
analytical assessment. Form LS-CEA, Revision 8, was
subseguently issued on May 13, 198l, deleting the

requirements for reporting of nicked reinforcing steel.
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Conclusion

In summary, the grilling operations performed at LaSalle
County, Units 1 and 2, has not degraded the safety margins
of safety related structures, and has not violated the
quality requirements imposed by the U.S. Code of Feceral
Regulation, 10CFR, Part 50, Appendix A, General Design
Criteria for Nuclear Power Plants, and Appendix B, Quality
Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants. Commonwealth Edison Company has
implemented appropriate procedures to control reinforcing
steel damage and exercised sound engineering judgement and
due precaution with regard to the drilling of concrete for
cored holes and holes for the 1nstall§t}on of concrete

expansion anchors.
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42 Iag23lling Proced oy
’ 4.2.1  Self-Trillise Tuse Comcret2 Sxoa=sio= imchors: Thase anchors shall e
iB3Sa_ 42 Iz 3300t BIs37Tanie will 2aa foLlewice Teguisetetss and
vith =zaufazsurers’ szazifizasizns and ress—anizd procsiures:

) a. Drill hol: iz consresa wish tha 233h07. The =awi=um Jgac-h
ef the 1;%3 5&111 %3t gmcaal the thici=ass of the sznazece
--I S .:-:t.hg‘.

2 b. 2eczove tha azchcr frza ke aole, =4 =Sorcughly cleaz hole a=d

. 22
\ ’ ' azcher.
" 1 . K -
211 : : ;
\ ’ oy - " .
i\ . €. Iaserc the coae shape expazdar plug ga=tially £n29 the s=gkee.
A o !
!
- d. Relnsest tha zichor inzo the Rale, 2=2 expasd ha ancksy by
< 3 - 4 -~ - - - - b . - % . g i
driving iz svar the expazier plug u=sil the amsnss i3 Fluss
ol
- vith cozzsrece surfaca
A \\ - -—— - 3 .
"
- b 4 e9_ 3 - e - . -
) Sieeve 222 Tadze Tuzae C3mevess'Tiemgmsies taestass: Thage anaise shils
o fdmgmag’t 22 L T U — - o ok $at® =
be i=s23 .33 iz scoiss asisrTIania wncs cta s3laSwing Taguizasesss:
- .
‘ - '1 ‘---A—s - 2 - -l - Sl ?TY L. dmmm = .-
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J‘.- - < . - - - . - » . »
al. TE: SSaTeler 3T 2aca Tola as drllled swall mot exczeed tha momisal
diz=sser 2 he azckor 3y sste chay 3T,
-— & -2 - ., % tal® N » -
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&% e - - - - - - 3
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5.1

GCeneral Provisiszsns:

5.1.1

-~ - :
- -

in the Proje pecifl

5.1.2 The services of 2g in<

a. Calibrated Torque

Direct Tensicn Tes

1 ad

Coacceptable inszal

[abod
-

cas

k¢
ach Ins

Wre
rl

anchors s

pecting

.
-
e

—
—

1

Installed concrets expansicn anchors with =cminmal bol ]
or larger are suSject to inspection aad testing, unless otharwisé izdicazas

1 be

ighten the anczhor-ia the comnectica by threi full turss cf the ne
»d in maacfacturer’s standasds and a
This tightening shall

-

sproval

proceed

£izid or fraer part of ths ccosectisn t
oparatica, there shall be ns Totaziczs 2

'f

([
X \ ., Cnr—
L g™~
roA
f\—, -\‘ ——— o ag——
t dig=etacs 1/2"

- -

pendanc tasting lcSorstary will be provided 7

Purchaser for inspecticn tc assure that the reguirements of this Specific
are pel. ; - . S

‘15 /) s

~

Installed anchors shall be tasted with testing tension equl to 73% of ==
ultizate pull-cut strengths iadicated in Tzdle 1-l. >
Testing and inspectioz shall be perforzed using one of che follewizng settsl

{for slesve and
cxliv)

!

replaced and then re-tests

°

- re-inspected until all tesced installed zmchors are accaptadle.
’ 5.1.6 The re-use cf expansica anchors will not be per=itted. .
’
5.2 Protest Insgacsing Torotue:
3.2.1 For Calidrazed Torgua Wreach Iaspecting, tia Project Inspecting Tocgue
shall bs estadblishesd 235 follows: 7
a. Three.azcners of the saze grade, size 2nd condition as thoss o be
Cested shail de placed individually iz & ecalidratica device cazabls
of izdicating Sclt tension. The cozssst surfases undey o&e rirs
t0 be Burmesd iz sizhten:ing esck Bolt skall e sizilas %o thoss i=dar
the corresgordizng saret iz cha strussrre.
b. Thes2 thrzee anchors shill be soghsgzel in the calidrated davTize, o0
\ full teascing tension egual tg 757% of the ultizate pulle-cus 3szanzeas
iadicatad iz Tazle l-i. L
\
| €, Wranches 3hall Se calibrazed a2t lemss sace aac SrHLET ST INT AL
: | o o £33 i mamsl e [
K:j | nLLs =nier
]
|
Form LS-CZA gl

acge type anchoTs
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d. The- calidbraticr shall be dene by applvimy a torque wrencH a=d
tightening the nut a'stall a=ount each tize until the testing zemsisca
is reached. The average reoading of these three anchors sha.l =& zaiaa
as the Project Inspecting Torgue for the size {ospected, bus which

shall be within the follewiag ranges.

i
3

wedge

/2" 45-63 £:.-0%. 50=75 fz.=15.

s/8" 70-50 fec.-15. , 75-1C0 £c.-1b,

503

3.3.1

Testinz Pezuirs-ents:

e

For All Work

a. Testing Sezuence;
-
al. One out of 2azh %o hundred exsansicn anchers {mstalles*Shzll %e
randoaly selected Zor testing. £

al. If this tested anchor is unaccepteile, two cther(zaicoss iz she sz=:
group of fwo hundred snall be ceszed.

al. If one of these two anchors i3 upaczestable, ten o
of the saze group ¢f two nuncrsad shall Sa tesces.

t'

282 anchors

as.

If two cr more of these ez s=chors are cnaccestabls, all oscher
anchors ia rhis 32o0p of owo humdepd sholl ba cescaed. .

as. information o all ex;
be sent to the Consul

e - - .
-ttt G-t
b ] > o -~ - - - -
bl. Calibraced Torsusw Wreash Varhad
"% mre "
Bli.1l The inspectsr 3hall slace the wrizsh 22 the Aus 37 st salezead
- - - - - - ”~ - .~ - - - D, - 2° eoapaddea
&0CR2T, anQ ACTLY TOrCue T2 th2 cus until the wregnahn 24z egzdisn
- - .--- - - -~ ™ -
s€aciies tha Profast Iassactl gk
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b2. Direct Temsis= achod: IF che ancher uader testing shcwed =2 siy
“ef slip, pusi-suz, er falluve, "tha aachor shall be accepced z2

«‘ proper.y installed., If :.‘:c anchor under testizg slizped, suiszie:ny-
. or failed, tie anchor shall be corsidered unacseptadla.

$.3.2 For Muela2ar Safss alasad Varh:

a. Testine Sa2cusnce-

' al. For each two hunired exransisa zashers, one geoup of £Lf%ey

expansica anchors stall be zesced using the Dirsct Temsica Mez==:
and the te-a‘~~-; three groups of fifty shall be tested usizz ==e
Calibrated Torque Wrenza Mechod, as follows, usmless otharvise s=z-=-
a2. One in eazh group of £ifsy concrate expansioz anchers fascale?
shall be randezly selectad for testizg.,

If this tested anchor is unacceztables, two other anchors iz st=
same group of these fif:ty anchors shall be tesced.

W . . D e v G =
.

' .. a4,  If cme cf these two anchors tested is usacceptable, all cthar
P ] anchors ia this group shall be tesctad. ; '
/
- b. Acceotancs Stiandards: Saze as Paragraph S5.3.1b.
D . ; e s
] :
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1. GENERAL
1.1 Scoce: Concrete expansion anchor WORX shall ccnform

to the requirements of this Standard Specification Form
LS-CEA unless otherwise indicated in the Project Specifi-
cation or on the design drawings. This WORX shall include
furnishing, installing, inspecting and testing of expansica
anchors where their use is specificallv indicated in

the Project Specification and on the design drawings.
Concrete expansion anchors shall not be used for any

other work withcut prior approval of the Consulting
Engineers.

1.2 Definitions: The following terms when used in this
Standard Specification or in the Project Specification

or on the design drawings, shall have the meanings indiczted,
unless otherwise specifically stated:

1.2.1 Self-Drillins Twvoe EZxmansion Anchor: An externally
slit and internally tareaded tuoular expansion shell,
with a single-cone expander, as shown in Figure 38-1

following:
Internal threads . TO be £losh with concrate surizze
for fastenizg ) .
(wvith bsl: oz p N
- stud) e : 2
o ——— T N r— .
S |
4 - . e —
e - J:N.-..-- P e 0\/— Cc-a
’ ' . ’ , Expazce:s

"a !
Firy=a 3%a1 Toufan) Catf Mei*Tias Tena Tuncmging is hae

- — —-

[
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1.2.2 Sleeve Tvve Expansion Anchor:

A slit tubular expansion
Shileld, wlitn a tnreaage

stud bolt wit> integral cone

expander, as shown in Figure 38-2 following:
Rorzmally flush A T a .
Mith conrected pa~is : : .

Stud Eolt wich
_Integral C:zne
. Expander this

-
— - m— -
.

' ._ T R =, 2 L._E_{pansion Shield

;Hggre 38-2 Twoical Sleaves Tvoe Txn2asica Anchor ’

1,2.3 %Wedce Tvre Sxpanzion

Anchor: A split expansion ring
O a separacte expansion wacce pairz, with a threaded
stud bolt with integral co

ne expander or taper expander,
:> as shown in Figures 38-3 and 38-4 following:

To_be in ccntace ‘
with connected paris 5r

. - L d - .
Figure 28-3 Tvoical Wedze Twee Txezasiss iachor with Cone Exvvandar
' - y Expansicn
e T ) Wedze ZPaic

— - g

8 / Stud 3olt wich
P (| ‘._*\.. \..«.4—‘7%
l B O ity 1 r/ln:egral Taser
t:.__"- daad *-———-—«."3:-..' Expandsr tris
N . end
o \\ .
\\
-q“s o - e
<V L A

o



1.3
1.3.1

1.3.2

1.4

SARGENT & LUNDY _ September 30, 1873
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CHICAGO

Reference Publications:

Related Publications of nationally recognized technical
sponsoring crganizations are epecified in this Standa:zd
Form LS-CEA by reference. Unless otherwise indicated,

all references to these specified Publications, and

to any Publications included By reference in the scec:.fied
Publicaticns, shall be to t:e latest issue of each,
together with all additions, supplements, addenda, z-2nd-
ments or revisions thereto, as of the date of initial
Certification of the Project Specification for the WORX
covered by this Form LS-CEA.

In this Form LS-CEA, the following Publications, or ;ortiong
of these Publications, are referenced; only these ra2fsrenced
Publications or portions are part of this Form LS-CZa:
a. U.S. Federal
Specificaticns:
al. FF-S5-325 Shield, Expansion; Nail, Zxzansicn:
— and Nail, Drive Screw (Devices,
Anchoring, Masonry)
a2. QQ-z-325B Requirements for Zinc Coating,
Electrcdepcsited
Quality Assurance Procram: This program is required
Of nuClear sarety celated work only, and shall ccnécrm
to the reguirements of the Quality Assurance Articles
of the Project Specification.
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2. MATERIALS

3.1 e and Finish of Materials: Concret: expansion anchors
' and accessories snall e mace of carbc: steel with :ine
plated finish conforming to U.S. Feder:l Specificatinn

=2-325B. Stainless steel may be usei in place orf
this zinc coated cacton steel.

Por nucl:-ar safety related work, the matarial suppller
shall provide mate.ial certificaticn.

2.2 Strength of Materials: The material shall have a minimun
yie strengzn or »y,000 psi for self-drilling and wedge
type anchors, and 50,000 psi for sleeve type anchoua,

2.3 Cross Sectional Areas: The smallest cross sectionai
area of tne s:tud o0lt =2f an expansion anchor shall uot
be less than the cross sectional area at the thread

root.
2.4 Size Limits: The bolt (not anchor) size limits for
expansicn anchors shall be as follows:
2.4.1 Self-Drilling Type: 1/4" through 3/4" inside (1! metes
of internally threaded shel],
2.4.2 Sleeve Type: 1/4" through 5/3" diameter
of stud bolt. .
2.4.3 wWedge Type: 1/4" through 1* diameter ur i
stud bolt.
2.5 Tr=cs 202 Mzlies of Anc o

£s: Concrete expansion anchors
used for the WORX saall ce one of the tyPes and makes
indicated in Table 238-1. Other concrete ex2ansion anchors
not specified in Table 38-1 may also be acceptable jrovided
they meet the requirements of =his specification a.ul
are specifically approved by the Consulting Znginece: g,

din
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Table 38-1

Septerber 30,
Revised Decenrmber 7,

1976

Types, Classifications, Use and Makes of Expansion Anchors

1876

Types of Anchors Self-Drilling Sleeve Wedge |
U.S. Federal Specification Group III Groep II CGroup II l
FF-5-325 Classifications Type 1 Type 3 Type & ;

Class 3 Class 1

Permissble Use

For all Work
except Nuclear
Safety Related

For all Work

Manufacturers

?
B . \;V&\ .’-‘ T

Products

Eilti Universal [

a. Hilei Fastening Bilei HHS Hilei Rwik=-Bol:
Systems, Inc. Self-Drilling Hex Jat Sleeve | Stud Wedge
. Anchors Anchors Anchors i
|
h. ITT Phillips Drill Red Head Seclf- Red Zead Hex Nut | Red Read Wedge
Company Drilling Anchors| Sleeve Anchors Anchors i
¢. Ramset Fastening Ram-Drill Self- ! Dymabolt Mark II | Trubolt Wedge
Systems Drilling Anchors| Hex Sct Sleeve Anchors
Anchors
d. The Rawlplug Company, Rawl Saber-Tooth| Rawl Lok/Bolt Rawl=-Stud Wedge
Inc. Self-Drilling Hex Sut Sleeve Anchors
Anchors Anchors
e. USM Corporation Parasleeve Hex Parabolt Wedge
Constructicn Products —— Nut Masonry Anchors
Division Anchors
f. Wej-It Corporation of DH-Bolt Hex Nut wej=It Double
Allied Produzts Corp. —— Sleeve Anchors Wedge aAnchers
{
TR N P
< ] il > :
s

v
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INSTALLATION

General Provisions:

For expansicn anchors installed in nuclear safety related
coencrete, drilling of concrete shall cenform o the
criteria shown in Table 38-2 an4d Figures 38-5 and 38-§
except for the following:

a. For 1/4" diameter anchors with depth of holes less
- than the ccncrete cover, the anchors may be installed
without using a metal detector.

b. Expansion anchor shall not be installed in bottem
Oof concrete slabs at the ribs of metal deck.

In locations where metal detector is to be used per

Article 3.1.1, the Contracter shall use a deep magnetic
detector to locate the reinforcement in concrete. This
detector may be one of those indicated in Table 38-3:
Table 38-3
Products and Manufacturers of Magnetic Detectors
Products Manufacturers 1
a. James "R" Meter James Electronics, Inc.
C-4952 Chicago, Illinois
b. Profometer Pro ceq. SA Riesbachstrasse
57 CH-8034 2Zurich 8, Switzerlanég
€. CT-4943 A Deep | Soiltest, Inc.
Pachcometer ! Evansten, Illinois

3.1.3 Reuse of expansion anchors will not be permitted.

./
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Teble 38-1

September 30, 1973

Revised Decermber

Crizaria for Drilling of Safety Related Concrete

| <8 40004 METAL DETICTTR YOT WEZ22ED | LOCATIONS WWeRe s\ LODURES
(BARS MAY BEZ CUT) DETZCTOR O ST 83O
' (BARS SHALL NOT S8E COT) |
Beam Top %0 wheare ‘ For wmidd'e hall of clear span
Beam Bottom Ko whers Yor end 1/6 of claar espan
Beam Sides Middle half of clesr span Zad 1/4 span
Aachors sot to be drilled Yigure 38-3
ia top & docttom 10" of desm
Columae ' No where Full leogth
Slab Bottoms Other thaa the followiog: | (&) Middle 1/ soan | Whea the ratis of shore|
| (b)) Where acdicionsl (L) to long spaa (L)
::; :::::..::f‘::::l | reinforcicg showa oun u"uu than 0.5, thé
Shbnbensies oo oo ! Jlan widdle 1/2 span i3 tie |
s i (e) VYor opeasiags 12 to short directioa *
plas | A8" ~ For a -
(e) Yor opesings 12" to ' - b e I =
- i dissosion * 5'-0°
AB™ ~ For ocpeniug | ida
dinegsion + §'=0” 5 Sads ob
®a each side ' Pigurs 284
Slad Top | (a) Middle 1/2 spaa l Cvaryvhare except

(b) EZxcept whare
(i) Additicnasl rein~
forciag showa 9a
lan
(ii) Por openicgs 127
to A2" - Cpening

(a) Middle 1/2 svam

(b) Additiosal re.aforcing
shown oa plan

(e) Far cpeaungs 12°
Openicg diaensies

* 3'<0" on asch side

|
to «8" |

!

See resark above

Tiguen 18-

dimension + §'-0" a2{ openiag
on each side of
opeaiog
)
Iotarior Walls Full height & vidth betveen| No whare

(With a gap at
top)

floor & ceiling & coiumas
respectively.

Subgrade Walls

Znds 1/4 spen (vertical)

Middla (/2 vertical span

Extarior walls

Ends 1/& span vertical

(a) Middle 1/7 wertical ucn!

Slabs & walls

Abeove Crede Anchor group spacing not (b) Octher sreas whes snchor |
less than %' ¢/C groups are claosar thas |
(See svote J) 9" c/C
|
Steam Tunoel . Mo whare Ratire Ares
| .
Puel Pools Yo where Latire Ares '

All Cther for anchor jroups spaced | Aachor group speced < 9 { '
interior Yails fartner thas 4 L2 | from s=other sacher group r
Resctor Building Yo vhere Tor Entice Area ‘ |
Mac [ | i
{ |

| : | . |
Other Building Tacest middie !,1 wpan wigsle 1/ Coal CIC aviiar !
Mair e dizersrn v 9§

‘s -
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3.2

3.2.1

3.2.2

3.2.3

3.2.5

3.2.6

September 30, 1976
“R:G::T Nt gL.:J :‘ i Revised December 7,
CHICAGO

Detailed Reguirements: Concrete expansion anchors shall
be 1installeu 1n strict accordance with manufacturers'
specifications and recommendations and the following
requirements:

Maximum Deo*h c€ Holes: Thickness of concrete minus
2-1/2 incnes.

Embedded Lencths: The embedded length of an expansicn
anchor snall -e the longest available out shall not

be less than 4.5 times the bolt diameter for wedge and
sleeve anchors and shall not be less than four times
the bolt diameter for self-drilling anchors. For 1/4"
diameter anchors, the embedded length may be 4.5 times

the nominal bolt diameter in order to satisfy Article
3.1.13. b

Spacing: The minimum spacing of expansion anchors shall
e 12 times the nominal diameter of anchors (outside
diameter of shell for self-drilling type, of shield

for sleeve tyve, and diameter of stud bolt for wedge
type), unless ctherwise indicated on the design drawings

or approved by the Consulting Engineers.

Edce Distance: The minimum distance from the center
of an expansicn anchor to anv edge of concrete shall
be 6 times the ncainal diameter of the anchor (cutside
diameter of shell for self-drilling tyve, of shield
for sleeve type, and diameter of stud bolt for wedge
type).

Dtilling v

a. For all anchors in a connectien, drill holes into
the concrete with gquality carbide tipped solid
bits, using a power drill.

b. The precision with which the hole is drilled is
the critical factor in maintaining the expansion
anchor's pullout value.

a. Drive the anchors required for the connection int
the hcles then bring all anchors to a "hand-tight"
conditicn =¢ that all parts 2f the connection are
1n good contact with one another.

3 -
fu D
(W8]
e
14
(3¢]
1 n

O n.Q
"
]
)
T
"
¥ 'C)

v L)
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4.1

4.1.1

4.1.2

4.2
4.2.1

‘.2.2

SARGENT & LUNDY

- ENGINEERS
CHICAGO

September 30, 1976
Revised December 7,

INSPECTION AND TESTING - FOR NUCLEAR SAFETY RELATED
WORK ONLY

General Provisicns:. Concrete expansion anchors with
nominal Soilt diamaters less than 1/2" aze to be used
for nonessential loads and do not reguire testing.

installed concrete expansion anchors with neminal bolt
diameters of 1/2" or larger shall be subject to inspecticn
by Contractor, as specified in this Article 4, and to

the extent indicated in Paragraph 4.2.2 unless otherwise
indicated in the Project Specification.

The services of 3 nationally recognized independent /&://
testing laboratory shall he_furnished and pa:d tor by .

Purchaser to perform this testing and inspeéction, unless

otherwise indicated.

Calibrated Torgue Wrench Inspection:

cali :

Torque wrenches shall be certified ty testing laboratery

as to their accuracy before use. Certification shall
be on a monthly basis after initial guaiification.

-

”~

Inspection Secuence and Frecuencv:

A
(e N-
—

b g

a. One out <f .each.two hundred expansion anchors installes

but a minimum of one per day shall be randomly
selected for testing.

b. If this tested ancher is unacceptable, two other
anchors in the same group as defined in article
4.2.2a shall be tested.

Ce If one of these two anchors is unacceptabls, %ten
other anchors of the same group as defined in article
4.2.2a shall be tested.

d. If two or more of these %en anchors are unacceptable,
all other anchors in this group as defined in arcicla
4.2.2a shall be tested.

e. Information on all excansica anchors that ceguire
replacing shall Se s2nt %= the Consulting Zngineers
for review anZ resolutiecn.
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4.2.3 Accectance Standards: Testinc and inspecticn shall
' be periormea using a calibrated torque wrench.
W : a. On inspection, the inspector shall place the wrench

on the nut of the selazt2d anchor, and apply torcue
to the nut until the wrench dial reading reaches
the testing torgue given inr Table 28-5.-

b. If the nut of the inspected anchor is not turned,
the anchor shall be accepted. If the nut is turned,
the anchor shall be considered unacceptable.

S. Unacceptable installed anchors shall be retorqued
or replaced, and then re-tested and re-inspectead.

L. ~ R ™

£ oo Tagle 38-4 Installation Torque, ft.-1b.

Nominal Bolt ! = Torque Range L
4 Diameter | wedge Type Anchors Sleeve Type Aancncrs.
S -l W 5 .- - 1/4" 8 - 10 8 - 10 ;
s A 3/8" 25 - 35 35 - 50 ;

: é§> 172" 55 - 65 60 - 75
5/8" 80 - 90 90 - 100 i

; 3/4" 150 - 175

1 250 - 300 |

Table 38-5 Minimum Testing Torque, ft.-1b.

Iy . 9 " 1
Nominal Belt Tcroue Rance |
Diameter wecge Tyce Anchors Sleeve TydDe ~AnzacCrs
! ! |
172" ‘ 3S | 30 i
5/8" ' 60 f SS
1

a ren
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SARGENT & LUNDY

ENGINEERS Septeﬁbgv 30, 19’
EHICAGO Revisecd Nover .ber
SPECI“ICn.ICt TOR
CONCRETE EXPANSIO: AncioR IRK
IA SALLE COULY S.ATIUS = Leies L AND 2
(Form LS-CEA)
i. GENEZR2:
el Scovoe Concrete expansion anchor WORK chall ccnform
to the recuirements cf this Standars3 Sae cation Form

al
LS-CEA unless otherwise indicated in the Pr
cation or on the design drawincs. This hO?

oject Specifi-
K shall incl:

furnishing, installing, inspe¢ting and test: .ng cf expansi
anchors where their use is specifically indicated in
the Project Specification and on the design Zrawings.

- -

Concrete expansion anchors shall not be used for any

other work without prior approval of the Consulting
Engineers.

1.2 Definitions: The following terms when used in thi
Standard Specification or in the Project Specifi
or on the design drawings, shall have the meanin
unless otherwise specifically stated:

i8S
at
S

c
S

1.2.1 Self-Drillinc Tvoe Exvansicn Anchor:  An externally
slit and internally tareaced tvoular expansion shell,
with a single-cone expander, as shown in Figure 38-
following:
L]
Intermal threads To be £flush with conccate

for fastening
(with bsle o
stud)

BIEL RGN s e Bons Poamren tam S view
- s, W amtsas & s s Soiat———— .

V
-
3
-

o
n

“s

0.0

iC

fn

~a
-

th
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, : .
1.2.2 Sleeve Tvoe Exvansion Anchor:

shield, with a tnreaced stud bolt with integral cone
expander, as shown in Figure 38-2 follewing:

lush :
24

Nornally f
nnecicas garts

with co

_Zxpander this

_end

o o -

e T o _ o X §§pansion Stield

enber

A slit tubular expansicn

Figure 3%-2 Twvsical Sleeva Tvre Sxn2zngicn dnchor s
b
1,2.3 Vedce Tvpe Exoansion Anchor: A split expansion ring
Or a separate expansion wecce gair, with a threaded
stud bolt with integral cone exgander or taper expander,
as shown in Figures 38-3 and 38-4 fcllowing:

To be in contace
with conneczed parts

‘ | ~2enn s \._..,f—w

AR IR RLE | ' Intes
AR L "

AT 1 ) & "3y

- - -
Ce e =ma
-~ —— e e — N = Ji- s 3
] " .. e e VT L S - -
-
| 4
LT end
B »
R
- ’/,_
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1.3
1.3.1

1.3.2

SARGENT & LUNDY September 30, 1978

- ENGINEERS
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Reference Publications:

Pelated Publications of 1ab¢onally re*o*n..ed technical
spensori .g organizat ions are specifies in this Standard
Form LS-CZA oy reference vﬁ--Sa C“ﬁE:JiSE indicates,

all refrrences to %these s fied Publications, and

to any fublications 1~cludeﬁ by reference in the specified
Publications, shall be to the latest issue of each,

together with all additions, supplements, adienda, amenc-
ments or revisions thereto, as of the date of initial
Certification of the Project Specification for the WORX
covered by this Form LS-CEA.

In this Form LS-CEA, the following Publicaticns, or pertiens

of these Publications, are referenced; only these referenced

Publications or pOtbxons are part of th1s Form LS-CEA:

a. U.S. Federal

Specifications:

al. FF-S-325 Shield, Expansion; Nail, Expansion;
and Nail, Drive Screw (Devices,
Anchoring, Masonry)

a2. QQ-2-325B Reguirements for Zinc Coating,

Electrodeposited

Quality Assurance Program: This program is reguired
for nuclear safety related work cnly, and shall ccnforn
to the requirements of the Quality Aszu-znce Articles
of the Project Specification.

Revised November 29, l1¢7¢
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2.2

2.3

2.4

2.4.1

2.4.2

2.4.3

2.5
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MATERIALS

Tyoe and Finish of Materials: Concrete exransion anchors
and accessories shall e mace of carbon steel with zinc
plated finisn conforming to U.S. Feceral Specification
QQ-2-3258. Stainless steel may be used in place of

this zinc coatadé carton steel.

For nuclear safaty related work, the material supplier
shall provide material certification.

Strenaoth of Materials: The material shall have a minimun
yield strength of 60,000 psi for self-Afrilling and wedge
type anchors, and 50,000 psi for sleeve type anchors.

icn2l Areas: The smallest cross sectional

e stud bolt of an expansicn anchor shall not
be less than the cross sectional area at the tareacd
root.

o
=

Cross Sa2ct
E

-
-
.
-
e

Size Limits: The bolt (not anchor) size linits for
expansion anchors shall be as follows:

Self-Drilling Type: 1/4"™ through 3/4" inside dianmeter
of internally threaded shell.
Sleeve Type: 1/4" through 5/8" diameter
of stud bolt.
Wedge Type: 1/4" throuch 1" diameter of
stud bolt.

Tvpes and Makes of Anchors: Concrete expansion anchors
used for the WORK shall pe one of the types and makes
indicated in Table 38-1. Other concrete expansion anchors
not specified in Table 38-1 may also be acceptable provided
they meet the requirements of this specification ancd

are specifically approved by the Consulting Engineers.
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Table 38-]

September 30,

1976

Revised November 29, 1572

Types, Classifications, Use and Makes - Expansion Anchors

Types of Anchors Self-Drilling ! Sleeve Wadze
{
U.S. Federal fracification Group III Group II Crocp 1II
FF-5-325 Classifications Type 1 Type 3 Typ2 =
Class 3 Class !

Permissble Use

For all Work
except Nuclear
Safety Related

For all Work

- e - -

Manufacturers

Products

Hilti Fastening
Systems, Inc.

Hilei HHS
Self-Drilling
Anchors

Bilti Universal
Hex Nut Sleeve
Anchors

Hilti Xwilz=Zolt
Stud Wedyge
Anchors

ITT Phillips Drill
Company

Red Head Self-
DPrilling Anchors

Red Head Hex Nut
Sleeve Anchors

Red Hezd Wazj2
Anchors

Ramset Fastening
Systems

Ram=-Drill Self-
Drilling Anchors

Dynabolt Mark II
dex Nut Sleave
Anchors

Trubol: weize
Anchors

The Rawlplug Ccapany,

Inc.

Rawl Saber-Tooth
Self-Drilling
Anchors

Rawl Lok/Bolt
Hex Nut Sleeve
Anchors

|
Rawl-Stud Welge
Anchors

USM Corporation

Construction Products

Division

Parasleeve Hex
Nut Masonry
Anchors

Parabolt Wedze
Anchors

Wej-It Corporaticn of
Allied Products Corp.

DE-Bolt Hex Nut
Sleeve Anchors

w
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. INSTALLATION
k" General Provisions:
3.1.1 PFor expansion ancheors inst2lled in nuclear czfebry relzszs
concrete, drilling of concrete shall confrorn to the
criteria shown in Table 38-2 and Figures 38-3 and 38-¢

except for the following:

a. For 1/4" diameter anchors with depth of holes less
than the concrete cover, the anchors may be installed
without using a metal detector.

b. Expansion anchor shall not be installed in bottonm
of concrete slabs at the ribs of metal cdeck.

3.1.2 1In locations where metal detector is to be used per
Article 3.1.1, the Contractor shall use a deep magnetic
detector to locate the reinforcement in concrete. Thisz
detector may be one of those indicated in Tzbls 38-3:

Table 38-3

Products and Manufacturer

m

of Magnetic Detectors

Products Manufacturers

a. James "R" Meter James Electronics, Inc.
C-4952 Chicago, Illinois

b. Profometer Pro ceg. SA Riesbachstrasse

57 CB-8034 2Zurich 8, Switzerland

c. CT-4949 A Deep Soiltest, Inc.
Pachometer Evanston, Illinois

3.1.3 Reuse of expansicn anchors will not be permitted.
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Table 138-2

L

Crizarie for Drilling of Sefecy Related Covcrete

BoneNT METAL CETEICTIR VST NEEDED ‘; LOCATIONS W=22L w70 LOARZS
(BARS MAY 2Z CUT) SETICTSR 20 L TS |
| (BARS SHALL 57T 32 T2
§ A |
Beza Top | No where ' For arddle half ol zlear 37aa | §
i | !
Beaa fattom I %o where for ac: 1/4 cf clear span
Beaa Sides Middle hal? of clear span 23d 1/6 span
Anchors oot to e drilled Tigure 33-5
ia top & bdotiza (1% of desa
.
Colu=as Ho where Full lecgeh

lab So2toms

Other thaa cthe fallewisg:

(a) Midéle 1/2 soen

Whes the ratio of saszre|

(3) Zxcept where
(i) Addicicaal reia-
forciag showa 2a
plaa
(ii) Por creniags 121"
to 48" - Opening

SIS WES——

(a) Xiddle 1/2 span

(d) Adliticnal reaaforcing

shown oo plae

(¢) Por speanimgs 12" to &8

Openizg dimension
e §'-0" o2 each side

. ! w gdizd i <) %0 lon 8 (o=
(a) %iddle 1/2 span g~ e v o Higt WS Ty Anek. Sl
(b) Where addicisnal i Jlaa - l Biddis 173 shin in B8
;:::£°";" e S ; (e) Ser cpezings 12" to | ssere direciica
» - . >
(e) Por cpenings 12" co ' ::..a‘{:: :’;?::! R
48" =« Por openisg 2 adby: 31k
dizensioa + $'-0" -
0o esch side Pigure 23-%5
Slad Top l (a) Middle 1/2 span Everyvhere exiest

See tezmark adove

Pigure 12-6

(With a gap at
top)

floor § cerling & cclumas
tespectively.

diseasica ¢ 5'-2" af cpecing
ot each side of
opezing

Iaterior Walls Pull height & wideh zltutna;

No wrere

Subgrade walls

Ends 1/4 spaa (vertical)

Midéle 1/2 vertical span

Ezterior Walls
Above Crade

Inds /& span vertical
Anchor group spacing net
less than 9' ¢C/C ¢
(See note 1)

{a) Midile 1/2 vertical szan
(b) Other asreas vhea anchar
groups are closer thaa

9 c/c

Stean Tuncel

No where

Latire Ares

Puel Pools
Sladbs & walls

No wvhere

Eotire ATea

All Ocher
Intecior ¥alls

For anchor groups spaled

farther than 9' C/C

Ancher group spaced < 9'
from anothecr aszhor group

Resctor Building
Haz

|

Yo wtere

For Zatize Lres

|Other Builcing
Macs
|

Except middle /2 span Middle /2 Col </C snzior
| eump dizersizz o 8=
| On feCh 3.1
» . L I
.
L . .
4 . -
- .
o AL . - A s v.a rei’e

PUSIISNE, SU———— NS

o

‘0

L)
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3.2

3.2.1

3.2.2

SARGENT & LUNDY Septerber 30, 1976
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Detailed Regquirerants: Concrete expansion anchors shall

be installsd in strict acccriance with zmanufacturers’
specifications and reccmmendations and the following
requirements:

Maximum D=
2=1l/2 ineh

The embedded lencth of an exrzansion
ancher S he lcngest availabls bSut shall not

be less than 4.5 times the bolt dianmeter for wedge and
sleeve anchors and shall not be less than four times
the bolt diameter for self-drilling anchors. For 1/4"
diameter anchors, the embedded length may be 4.5 times
the noninal bolt diameter in order to satisfy Article
3.1.1a.

3.2 3‘ Spcacing: The minirtum spacing of expansion anchors shall

3.2.4

3.2.5

3.2.6

oe 12 tizes the non.na- ciameter of anchors (cutside
diameter of shell for self-drilling type, of shield

for sleeve type, and cdiameter of stud bolt for wedge
type) , unless otherwise indicated cn the design drawings
or approved by the Ceonsulting Engineers.

Edge Di stance: The ninimum distance from the center

Oof an exsansion anchor ¢o any edge of concrete shall
be 6 times the ncminal diameter of the anchor (outside
diameter of shell for self-drilling type, of shield
for sleeve type, and diameter of stud bolt for wedge
type) .

Drilling

a. For all anchors in a ccnnection, drill holes into
the-concrete with quality catbxde tipped solxd
_bits, using a power drill. e

b. The precision with which the hole is drilled is
the critical factor in maintaining the expansicn
anchor's pullcut value.

Tichtening

-

& Drive the anchor
the holes then b
condition go tha
in good -Vn:ac:

ired for the connection into
-1 anchers to a "hand-tight”
1l parts cof the connection are

e another.

Jn
T=u) O

r

- - .- -

1378



3.3

3.3.1

3.3.2
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Repair of Failures: Failures shall be rectified as
ollows:

Concrete failure This shall include all cracking or

spalling of tne concre.e in the vicinity of an installed
anchor.

a. The concrete shall be repaired to have a strencth
at least eguivalent to thot of the original concrete.

b. After the concrete has been repaired, the anchor
hole may be redrilled. The redrilled hole shall
be deep enocugh to allow the replacemant ancher
to have an embedded length a minimum of 1.5 tim
the nominal bolt diameter longer than the embeddes
length provided per Article 3.2.2.

- All concrete failures shall be revorted to the
Consulting Engineers for review.

Anchor Fail
visiole sli
anchor cann

r2: This shall include anchor breakage,
page, or loosening to the extent that the
be tightened to the installation torgue.

a. If the unacceptable anchor can be removed without
damaging the surrocunding concrete, the hole mayv
be redrilled and the ancher rerlacec with the next
larger size anchor. The embedded length shall
conform to the requirements of Article 3.2.2.

b. If the unacceptale anchor cannot bte removed withou
damaging the surrounding concrete, the anchor
location shall be moved within the tolerance given
for the connection. The minimum distance from
the unacceptable anchor to the replacema2nt hole
shall be 2.5 times nominal bolt diameter. 1If this
distance exceeds the given tolerance on the placenent
of the expansion anchors, the Consulting Engineers

- shall be notified before proceeding.

C. All anchor failures shall be reported to the Consulting
Engineers for review.

'_l
w
~\
(4V]
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4.1

4.1.1

4.2
4.2

.1

4.2.2
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INSPECTION AND TESTING - FOR NUCLEAR SAFETY RELATED
WORK ONLY

General Provisiona: 1Installed concrete expansion anch
shall be sudject to inspection by Centractor, as speci
in this Article 4, and to the extent incdicated
4.2.2 unless otherwise indicated in the Projec

it
wn
o]
o
0O
53
m
’.4
N iy

The services of a nationally recognized independent
testing laboratory shall be furnished and paid for by
Purchaser to perform this testing and inspection, unless
otherwise indicated.

Calibrated Torque Wrench Inscection:

Calibration

Torque wrenches shall be certified by testing labcratory
as to their accuracy before use. Certification shall

be on a monthly basis after initial gualification.

Inspection Seguence and Frecuencyv:

a. One out of each two hundred expansion anchors
installed but a minimum of one per day shall be
randomly selected for testing.

b. If this tested anchor is unacceptabie, two other
anchors in the same group as defined in article
4.2.2a shall be tested.

C. If one of these two anchors is unacceptable, ten
other anchors of the same group as defined in
article 4.2.2a shall be tested.

d. If two or more of these ten anchors are unacceptable,
all cother anchors in this group as defined in
article 4.2.2a shall be tested.

e. -~ Informaticn on all expansion anchors that require
replacing shall be sent to the Consulting Engineers
for review and resolution.

Acceptance Standards: Testing and inspecticn shall

be perforied using a calibrated torgque wrench.

a. On inspection, the inspector shall place the wrench
on the nut of the selected anchor, and apply torgue
to the nut until the wrench dial reading reaches
the testing torgue given in Table 38-5.
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If the nut of the inspected anchor is not turned,
the ancheor shall be accepted. If the nut is turneé,
the anchor shall be considered uvnacceptatble.

Unacceptable installed anchors shall be retorcued
or replaced, ané then re-tested and re-inspected.

Table 38-4 Installation Torgue, £t.-1lb.

Nominal Boltgfr Torcue Rang? kK
Diameter | Wedge Tvpe Anchors ; Siseve Ivoe Ancnor:
174" 8 1l0* 8 10*
3/8" 25 35 35 50
1/2" 55 65 60 75
5/8" 80 90 90 100
3/4" 150 175
3" 250 300

*For 1/4" @ Expansion Anchors installed in 1 1/4" deep
hecle, a minimum of 5ft-1lb torgue shall be used.

Table 38-5 Minimum Testing Torgue, £ft.-1lb.

Nominal Bolt Torgue Rance !
Diameter Wedce Type Anchors Sleeve Type Anchors
1/4" 5 5 ‘
3/8" 19 19 :
-1/2" 35 20
s5/8" 60 55
3/4" 110
™ 1 200
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1.1

1.2

l1.2.1

SARGENT & LUNDY
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SPECIFICATION FOR

CONCRETE ENPANSION SNCHOR WORK
IA SATLE COCNIY STATION < UNITS T AND 2

(Form LS-CEA)

GENERAZ

Scope: All Concrete expansion anchor WORK shall conform

o all raquirements of this Standarad Specification Form
LS-CEA unless otherwise indicated in the Project Specifi-
cation or on the design drawings. This WORK shall include
furnishing, installing, inspecting and testing of expansion
anchors where their use is specifically indicated in

the Project Specification and on the design drawings.
Concrete expansion anchors shall not be used for any

other work without prior approval of the Consulting
Engineers.

Definiticns: The follewing terms when used in this

Standard Specification or in the Project Specification

Or on the design drawings, shall have the meanings indicated,
unless otherwise specifically stated:

Self-Drillinc Tvoe Expansion Anchor:  An externally
slit and internally threaded tuvbular expansion shell,
with a single-cone expander, as shown in Figure 38-1
following:

Internal threads L~————-—-To be £lush with conzrete surfzce or
for fastening recessed 2 maximum of 1/4"
(with bols or -
stud) PRI \
r,‘ e SRR
/ § 2 |
18
= ‘;’-\*h-_°.\r{-r'l S o=y .\_.‘——"" Cone
é
)/ - . Expander
N Ixsansica € ell
Fizure J%=1 T-si<a]l Seilfefei lin- %eas 7 ;

R3
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1.2.2 Sleeve Tvoe SBxzansicn Arnchor: A slit tubular expansion
s snield, witn a tnreacec sctud bolt with integral cone
‘ expancer, as shown in Figure 38-2 following:
Kormally flush .

with connected parts

—Stud Bolt with
_Integral Cone
_ Expander this
—eod.

-

Minimum one washer
R3 required; five

maximum. - pes_ %
See Arthle‘3.2—13

-

gfpansion Shield

_ Figure 38-2 Twvoical Sleeve Tvpe Sxoansion Anchor ‘

1.2.3 wWedge Tvoe Expansion Anchor: A split expansion ring
Or & separate expansion wecge pair, with a threaded

‘ stud bolt with integral cone expander or taper expander,
as shown in Figures 38-3 and 38-4 following:

To be in contace
with connmecied parts

T !
T {5 L
Minimum one ~
p3 | washer required; ; ) -
T | five maximum, ————— Embedded length’ - *

| See Article 3.2-13 .

Fieure 38=3 Twvoizal Vedze Tw=e 2

Expaasica Ring

Stud Bol: with
Integral Cone
Zxpander this eand

MYinimum one washer

3 | required; five maximim, '
| Soe Ar+imrl1s3*3 Y=11
o8 ALlCle 3.4=1l3 | i .
' -~ P
H 4
f L /
———

7 Stud Bclt with
. .A.\.c-\.,qlrt-"——-;v.\_;‘.._-.—-\
[ "f i = ntegral Tajser

- -
! Integral Tane
’\\,_~ ' Tymasmdomw o s
MEEEEES i o e e <€ LS.
- end
io
1
-s 0.4 = *uih - T -
_F'(on_ 2 o=l Twalcal Weder Tyos Twsansisa Anchor wish Tata? zxsander
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1.3.1

1.3.2

1.4

SARGENT & LUNDY Septgmber 30, 1976
ENGINEERS R
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Reference Publications:

Related Publications of nationally recognized technical
sponsoring organizations are specified in this Standard
Form LS-CEA by reference. Unless otherwise indicated,

all references to these specified Publications, and

to any Publications included by reference in the specified
Publications, shall be to the latest issue of each,
together with all additions, supplements, addenda, amend-
ments or revisions thereto, as of the date of initial

Certification of the Project Specification for the WORK
covered by this Form LS-CEA.

In this Form LS-CEA, the following Publications, or portions
of these Publications, are referenced; only these referenced
Publications or portions are part of this Form LS-CEA:

a. U.S. Federal
Specifications:

al. FF-5-325 Shield, Expansion; Nail, Expansion;
and Nail, Drive Screw (Devices,
Anchoring, Masonry)

a2z, QQ-2-3258 Requirements for Zinc Coating,
Electrodeposited

Quwalitvy Assurance Program: This program is required
for nuclear safety related work only, and shall conform

to the requirements of the Quality Assurance Articles and
of the Project Specification.
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Procedure Documentation

Installation Procedure :

£. Overall anchor length and minimum depth of hole for

For all expansion anchors, Contractor shall submit a complete
installation procedure to the Consulting Engineers for review,
Prior to any installation, in accordance with Contractor's
quality assurance procedure as reguired. The procedure shall
describe the implementation of this Form, and shall include,
but not be limited to, the following:

a. Installation process

b. Equipment to be used

c. Tolerances for Equipment

d. Equipment inspection frequency

e. Types of installation devices anéd calibraticn fregquency

each anchor diameter

g. Methods to insure and verify proper anchor length (i.e.
marking bolt ends for lengths)

h. Methods to insure and verify proper hole depth, spacing
and edge distance

i. Methods to verify actual embedded length of an installed
anchor

j. Methods to determine the angularity of the installed
anchor

K. Repair methods for damaged concrete and grouting

procedure for patching up trial holes |

=

- -
-

L
'

- - TAamas s Am
e location O

s *+o 1~
-Uoal y :
= |

m

L

LT T S
setTiho

m. Information to be documented
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........ Ci the Contractor

The Contractor shall be responsible for the quality
aRAurance check for the following itema in particular,
but not limited to:

a)

b)

c)

a)

e)

£)

g)

The anchors have been installed to the torquing
requirements as specified in the Table 38-8.

The minimum embedment depth in accordance with the
design drawings has been provided. For drawings
released for construction before 7-20-79, if no
embedment depth is specified, the minimum embedment
depth shall be 4.54. For the drawings released first
time or revised showing anchor size/plate changed, on/
after 7-20-79, the minimum embedment depth shall be '8d',
if no specific embedment depth is shown on the drawings.

If the installed anchor is at an angle and the
angularity exceeds the tolerances shown in Section
3-2.3 of this specification, a repcrt shall be sub-
mitted to the purchaser.

If the nut of the anchor is not fully engaged, a
report shall be submitted tn the purchaser.

While drilling holes fcr ancher installation, if
trial drills have been made in the concrete wall or
slab, it has to be ensureé that the concrete has been
repaired by grouting before the final installation

cf the plate is made.

Verification of spacing and edge distances as specified
in Table 38-5 and Figure 38-6.

Verification that anchor or concrete failure/damaged
rebar reports have been reported on Form LS-CEA 1.0.

"R3
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immnection Precadurs (Bafes Palass? Wawlk Oaly):

iae agency responsible for the inspection and testing
specified in Article 4 shall submit a complete inspection
procedure to the Purchaser prior to any inspection. The
procedure shall describe the implementation of this

form and shall include, but not be limited to, the

following:

a) Inspection process and frequency

b) Equipment to be used

c) Tolerances for Equipment

d) Calibration freguency for inspection devices
e) Information to be documented
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Types, Classifications, Use and Makes of Expansion Anchors

Types of Anchors Self-Drilling Sleeve Wedge
U.S. Federal Specification Group III Group 1II Group II
FF-§-325 Classifications Type 1 Type 3 Type &

Class 3 Class 1

Permissible Use

For all Work
except Nuclear
Safety Related &
concrete block
wall.

For all Work

ﬁanufiétuféél

Products

Hilti Fastening
Systems, Inc.

Hilti Kwik=Bolt
Stud Wedge
Anchors

ITT Phillips Drill
Company

Red Head Self-
Drilling Anchors

Red Head Hex Nut
Sleeve Anchors

Red Head Wedge
Anchors

Ramset Fastening
Systems

Ram-Drill Self-
Drilling Anchors

Dynabolt Mark II
Hex Nut Sleeve
Anchors

Trubolt Wedge
Anchors

The Rawlplug Company,
Inc.

'.. P (.U-‘"

‘Rawl Saber~-Tooth
Self-Drilling
Anchors

Rawl Lok/Bolt
Hex Nut Sleeve
Anchors

Rawl-Stud Wedge
Anchors

SM Corporation
eastruction Products

e |

Parabolt Wedge
Anchors

wWej=It Corporation of
allied Products Cerp.

|
|
l

We =1t Double
wedge Anchors
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(For all expansicn anchors except as noted)

General Provisions:

Concrete expansion anchors shall be installed in accordance
with the manufacturer's specifications and recommendations
and the regquirements of this Form LS-CEA. 1In case of con-
flict, the requirements of this form shall govern.

The minimum embedded lengths, spacing and edge distance for
expansion anchors shall conform to Table 38-5 and Figure .
38-6 unless otherwise indicated in Article 3.1.10.

The overall anchor length and the hole depth required shall
be determined by Contractor such that the specified minimum
embedment length 'Le" (as shown in Fig. 38-6) and bolt
projection can be obtained.

As a minimum, anchor threads shall engage the complete nut,
however, a 1/4" thread projecticn above the nut after
installation is recommended. If projection exceeds 1/4",
projecticn shall not be removed without the consent of the
Consulting Engineer. A record of embedment depth and any
length’ of removed projection shall be kept for all anchors.

Holes for the anchors may be drilled through hardened grout,
but the ermbedded length shall be determined from the surface
of the rough concrete. Holes for the anchers may be drilled
through surface repaired concrete, but the embedded length
anchor spacing and edge déistance shall be determined in
accordance with Article 3.1.9. Holes shall not be drilled
through grout or repaired concrete that has not completely
hardened nor shall grout or concrete be placed around
anchors without the approval of the Consulting Engineers.

Reuse of expansion anchors shall not be permitted.

1/4" @ expansion anchors are allowed in all locations
provided the required hole depth is less than the effective
depth ©f the concrete covering the main reinforcement.

1/4" @ expansion anchors shall not be used in solid block
walls for support of nuclear safetv-related items.
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Basia S3=8
Vini=um Pabedéel Lenntil, Lns AnS Dose Dastance
FOr LRpansicln ANCHCIS
Minimum ‘TF —_
Nominal Bolt }:mkl::dded Minimum ‘Minimum Edge
Diameter Lengtl (inches) Spacing Distance (inches)
(inch) 2 (inches) -
Le (s) ~Ed Es
4.5d 8d d.541 8a'll4.54'| sa’
1/4 1.25% 11.2%" 2.5 1.5 2.0 |j1 1.0
3/8 1.75" 3.0 4.5 2.5 15.0 ||1.25]2.5
1/2 2.25 |4.0 6.0 3 7.0 }1.5 3.5
5/8 2.8 5.0 1.5 4 8.0 |12 4.0
3/4 3.4 |6.0 9.0 S po.o fl2.5 |5.0
1 4.5 8.0 12.0 6 12.5 ||3 6.0
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For all expansion anchors, except self-drilling type,
holes in concrete shall be drilled with gquality carbide
tipped solid bits, using a rotary/percussion type power
drill.

Each hole shall be drilled precisely in order to maintain
the expansion anchor's pullout value. The tolerances on
the bit shall be within the tolerances specified by the
anchor manufacturer for each anchor size.

o
The anchor shall be no gore than 5 out of plumb for
'4.5d' embedment and 10 for 'S4’ embedded length after
installation. Angular deviation shall be measured from
the top of concrete to the exposed end of ins ot
For angular deviation greater than 37 square or rectangular
bevelled washers shall be placed between the attachment

and the nut to maintain full bearing of the nut.

The maximum depth of the hole shall not te greater than

the thickness of the concrete minus 2-1/2 inches. Hole
depth as determined from the requirements in Article 3.1.10c¢
shall have no negative tolerance. 1In addition, no positive
tolerance is allowed for 1/4" diameter anchors.

Holes for the concrete expansion anchors shall not be drilled
until the concrete has been cureé for a minimum of 28 days.

If drilled holes are not used, they shall be filled with
dry=-pack grout.

The criteria for drillinc holes in concrete shall be as

-

indicated in Table 38-7 and Figures 38-7 through 38-9.

At locations where a metal detector is required, a deep
magnetic detector shall be used to locate the reinforcement
in the concrete and to assure that the reinforcethent will
not be cut or nicked. Reinforcing placement drawincs may
be used as reference in conjunction with the use of the
detector. This detector may be one of those indicated in
Table 38-6.

rofcmeter

CT-4949 A Deep Soiltest, Inc.
Pachometer Evanston, Illinois
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3.2.12

3.2.13

3.2.14

3.2.15
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tais arcicle, crilling of noles is allowed without the use
of the metal detector if no reinforcing bar has been
identified as damaged within the areas given in Article
3.2.9¢. If a reinforcing bar has been cut or nicked, the
procedures in Article 3.2.9 shall be followed.

- N -

The use of a metal detector is not required for 1/4 inch
diameter anchors.

The maximum number of washers shall be limited to five.

For longer anchor projections, Structural plate or thicker
washers shall be used.

The location of an individual anchor can be changed to

facilitate installation provided the following tolerances
are met.

a) Bolt with '4.5d' embedment:
Maximum spacing tolerance +14 as long as
the minimum edge distance Between the
anchor and the plate edge meets the AISC
specification and meets the requirements
of Es' Ed, per Table 38-5.

b) Bolts with '8¢' embedment:
The tolerance shall be the same as in Article
3.2.14.a, except that no negative tolerance
on minimum spacing is allowed without the
approval of the Consulting Engineer.

Where oversize and slotted holes are provided in the field
to facilitate installation, hardened washer or structural
plate washers as per section 1.23.4 of AISC. Spec. 1978
shall be used. Such washer shall cover the entire hole
area in the plate. Holes can be enlarged by flame cutting
up to 1/8" less than the required size, and then reamed to
the size required.

R3




: SARGENT & LUNDY scpterter 30, 1376
CHNGINECRS Eev. 3, 7=20-7%
or'tirts for Criltltr 2 1 oy o inarete
Area
Element No. Description
Concrete Slabs* 1 See Figure 38-7
Concrete Beams 2 See Figure 38-8
Concrete Columns 3 Orilling is allowed with the use of the
metal detector.
Interior 4 See Article 3.2.11
w
= Above grade 5 For nuclear safety related wall and walls
x - monolithic to nuclear safety related walls,
. 3 see criteria for walls below grade. For
& - other walls, see Article 3.2.11.
o -
[~ =
Si™ Below grade 6 Drilling holes is allowed. For the use of
metal detector, see Figure 38-9.
rrimary Containment}
Exterior wall & 7 No drilling is allowed, unlass aoproved
Drywell Floor by consulting engineer.
Concrete Slabs on 8 For the top of the slab, see Article 3.2.11.
Metal Deck For the pottom of the slab, drilling is not R3
allowed.
) " -:-L-;zj noles 1s allowed without the
Concrete Finish 9 yse of metal Getector grovided the
hole is completely within the concrete
finisn. However Juclear Safety Re-
lated anchors shall not be placed
in the finish.
Containment ek .
: - . 10 No drilling is allowed.
.8 - -
= Others il Drilling of holes is allowed. For appiica-
= tion where the metal detector is to be used,

3 see Figure 38-7. For mats, "L" is the
. distance between adjacent column
centerlines,

Concrete for Steam 5
Tianels - it o : ”
Drilling noles is aliowed with the use of
ccncrete Tor Fuel k- o ' metal cetector
fools | 13
! 3
Mesanry Block Walls 14 | Ko dri ng is allceed unless shown on the l
design orawings or approved by the |
Consulting Engineers |
Turdine Foundation 15 No drilling °s allowed uniess approved by

the Consuiting Engineer,

*NOTE: No expansicn anchors allowed in magnetite concrete.

-15=- ‘ i
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Exp. anchor allowed, no metal detector reguired.

No exp. anchor allowed.
Exp. anchor allowed, use metal detector.
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IN CONCRETE BEAMS
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See Note 1
(TYP.)

INSIDE FACE ELEVATION

Expansion Anchors Allowed

r | No metal detecror required
See Article 3.2.11
i 4 Expansion Anchors Allowed
B Use metal detecter
Noted: 1. Dimension "A" shall be as follows
a. If a :211 colurn is present, "A" shall ve the
widsh of the wall column plus two feet
b. If otherwise, "A" shall be the width of the
beam above plus two feet.

be the middle one half of "H"
feet.

2. Dizension "B" shall
but a minimum of 16

NSION ANCHCR IN ALL

EXTERIOR

m

Pigure 38-9 CRITERIA FOR DRTLLING OF HOL
EXTERTOR CONCRETE WALLS BELUW GRADE AND NUCLEAR

CONCRETE WALLS ABOCVE GRADE

S FOR EXPA
C AFETY

ETY RELATED
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- Torque Range (ft-1b)

Nominal Bolt

Diameter (in) Wedge Type Sleeve Type
3/8 16 + 1 16 + 1
1/2 50 + 2 50 + 2 R3
5/8 70 £ 2 70 £ 2
3/4 135 + 5 -

3.3.5 For self-drilling type anchors, tightening shall be performed
in accordance with manufacturer's recommendations.

3.4 Repair of Failures: Failures shall be rectified as follows:
3.4.1 Concrete Failure: This shall include all cracking or spalling
of the concrete in the vicinity of an installed anchor.

a. The ceoncrete shall be repaired in accordance with the project
concrete repairing procedure.

b. After the ccncrete has been repaired, the anchor hole may be
drilled in accordance with Article 3.1.5.

€. All concrete failures shall be reported on Form LS-CEA 1.0/ox
egquivalent and sent to the Consulting Engineers for review
within one week from the occurance.

3.4.2 Anchor Failure: This shall include anchor breakage, slippage

equal to or greater than ane anchor diameter, or loosening to
the extent that the anchor cannot be tightened %o the xnstallatxon
torque.

If the unacceptable anchor ‘can be removed without damaging the
surrounding concrete, the hole may be redrilled and the anchor
reclaced with the nex:t larger size anchor. The embedded length
shall conform to the requirements of Table 38-3 and Figure 38-6.
If the unacceptable anchor cannot be removed without damaging
the surrounding concrete, the anchor location shall be moved
within the tolerance given for the ancho' plate detail. The
minimum center to center distance from the unacceptable anchor
to the replacement hole shall be 2 times the nominal bolt I =
diameter. If this distance exceeds the given tolerance on the
placement 3£ the anchcr plate detail, the Consulting Engineers
shall be rotified before proceeding.
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won-Safety Related liork: Contractor shall be respcnsible for
all inspection and testing work as required or as needed,
unless otherwise indicated. Purchaser and the Consulting
Engineers may, during the course ¢f the WORK, inspect the
various phases of the WORK at the Project Site, for full com-
pliance with all requirements of this Standard Specification,
the Project Specification and the design drawings. Any work
failing to meet the specified requirements shall be rectified
or replaced by Contractor at his expense with no cost to
Purchaser.

Safety Related Work

General Provisions:

a. 1Installed concrete expansion anchors shall be subject to
inspection and testing as specified in this Article 4.2.

b. Inspection and testing shall be performed using a calibrated
torque wreach. The torgue test shall be performed after
a2 minimum elapsed time of 6 hours and before an elapsed
time of 14 days after installation of the bolt.

€. The agency responsible for this inspection and testing
snall be 1independent of the Contractor and shall be as
designated by the Purchaser.

4. The inspected anchors shall be suitably marked.

€. The inspection results shall be documented in a suitable
test report which should include information such as the
following:

el. Compliance with the minimum testing torgue requirements
cf Table 38-10 for concrete and 38~11 for soclié block.

@2. Location of inspected anchors.

e3. Location of all anchors represented by the inspected
anchor.

e4. Signature of inspector and date of inspection.

= Lo ol h - ve ~ 5 3 < s 7~ .
“+ <A€ 1nspecticn regert should be submitted to the Consulting

Engineers fcr review.

calibrated Torcue Wrench 1 grecticn:

a Célibraticn Torgue wrenches to be used for inspection
shall e of the éial +foiCl2ting tvpe and snall be calibra-
ted Delore use to verifv thar they are accurate in the
testing torgue range., The tolerance on tahese torgue wrenches
shall be within +3 percent. Calibraticn of these torgue
wrenches after initlal qualification shall be on a monthly

basis.
-22-
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b2.

b3.

b4.

One out of each ten expansion anchors installed, or
fraction thereof, but a minimum of one per day per
crew per contractor shall be randomly selected for
testing. This freguency shall be applied to anchors
of each diameter installed.

If the tested anchor is unacceptable, two other
anchors in the same group as defined in bl, above,
shall be tested.

If One cof these two anchors is unacceptable, ten
other anchors in the same group shall be tested.

If two or more of these ten anchors are unacceptable,
all other anchors in this group shall be tested.

Inspection and Acceptance:

el.

On inspection, the inspector shall place the wrench
on the nut of the selected anchor and apply torgue to
the nut until the torgue reaches the applicable
testing torque given in Table 38-10 or 38=11.

Table 38-10

Minimum Testing Torcue for Anchors
snstallec in 3500 PSI Concrete

1 | 200 | 200 | -

Minimum Testing Torque (ft-1b) ]
Neminal Bolt Wedge Tvoe Sleeve
Diameter (in) .36 8d Type
1/4 5 5 5
3/8 15 15 15
172 35 45 43
5/8 60 90 90
3/4 110 | 160 e |
| « |
- | | |

23
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Minimum Testinc Torcue for Anchors

Installed in 1500 psi1 Solid Concrete Block
inimum Testing Torque

Nominal Bolt (f<=1b)

Diameter (in) Wedge Type Sleeve
3/8 10 10
1/2 25 25
5/8 35 35
3/4 70 -

If the nut of the inspected anchor is not turned, the
anchor shall be accepted. If the nut is turned, the anchor

shall be considered unaccep

table.

Unacceptable ancheors shall be reported to the responsible

Contractor for re-torgquing to installaticn torgque and
If the anchor is again u

re-inspection.

nacceptable,

it

shall be replaced in ac

A record of the followin

cordance with Article 3.4.

g items shall be mairtained for

each anchor tested cr replaced.

l. Loc'tion of tested anchor
2. Expansion anchor length marking

3. Measurement of threaded bolt projection from the
top of the concrete

4. Verification of spacing ané edge distances
5. Degree from plumb

6. Check for full engagement of nut

£

Check for guantisty of washer

8. Check for vashers coveriig oversized holes,

e eV

-24-
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FORM LS-CEA 1.0

@x
.

COLCRETE EX

September 20, 19

- aa -
4-..‘.."19

Rev, 3,

XFANSION ANCHOR INITALLATION

CONCRITL OR ANCHOR FAL

8 }

LURE/DANAGED

Commonwealth Edison Company

LaSalle County Station

Report No.

—

Date

’

Page 1 of

Lasalle County Station

Project No. Unit =1 Project No. Unit =2
Building Floor Elevation
S&lL Dwg. No. Detail No.
Structural Element Affected"
slab (top side) wall (exterior)
slab (bottom side) wall (interior) Prn— -
beam (top) column
beam (side)

76

Reason for Relocation of Anchor:

Rebar nicked
Ancher failure
The depth of damaged rebar

Location:

i3 13
A\-‘a-\ -~

entilied by report number and Proper page

number (s).

Prenared:
(Installed (NAME)
Contractor)

(DATE)
-25-

Attached is a sketch indicating actual location
of the expansicn anchor detail with respect to the
nearest column lines and elevati
which failed or damaged rebar.

Rebar cut
Concrete Failure

inches.

n and anchor(s)
Sketch shall be

R3

Reviewed:

(Client TNAME)
~ -
wesdiae) |
(CRGANIZATION)
'
(DATE)
Final
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(Fcrm LS~-CEA)
GENERAL

Scope: All concrete expansion anchor WORK shall conform

to the requircments of this Standard. Specification Form -
LS-CEA unless otherwise indicated in the Project Specifi-
cation or on the design dérawings. This WORK shall include
furnishing, installing, inspecting and testing of expansion
anchors as indicated in the Project Specification cor on the
design drawings. The requirements of this Standard Specifi-
cation shall also apply for attaching hangers for field
routed piping and conduits.

For purposes of establishine basic requirements for different
appiications ¢f concrcte expansion anchors, the WORK shall
be divided into three categories as follows:

a. Safety Pelated Work in a Safety Related Structure:

al. Regquires complete documentation of installation
and inspection/testing as given in Articles 1.4
and 4.0

Be f Non-Safety Related Wrok in a Safety Related structure:

bl. Requires ccmplete documentation c¢f installation

as given in Article l.4. Inspection/testing
documentation is waived.

. Non-Safety Related Work in a Non-Safety Related
Structure:

cl. Installation, inspection/testing and the use of
metal detection is waived. Cutting of reinforcing
steel is not allowed.

Classification of Structures & Corconents

-
Fcr classification of Safety Related and Non-Safety Related
Structurec and Components, refer to the corresponding design
drawincs "Clase«I Structure," marked on structural drawings
Sil3lL S@ CoCnsigereq u&s Silfety Ralated., 1n case no classi-
fication has been shown on the drawings, it shall be construed
to b2 Non-Safety Reliated Structure/Component.

R4
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capander, as shown in Figurc 38 -2 iO&lu Angs

To Be in Contact
with conneccted
parts.

Minimum one washer
required; five
maximum.

See Article 3.2-13

Figure 38-2

Tvpical Sleeve Tvpe Ernan

z~ — Stud Bolt with
Integral Cone
Expander this
end.

k\ Expan5101 Shield

sion Anchor

Vedge Tvpe Expansion Anchor: A split expansi
a separate expansion wedge pair), a threaded
integral cone expander (or taper expander), a
Figures 38-3 and 38-4 following:

To be in contact
with connected parts

—xpans

J——WLg-
i
i |

—

Hinimum one e
washer required;
five maximum.

See Article 3.2-13

o~

Figure 38~

é__;_,l,.

cn ring and (or
stud bolt with
s shown in

ien Ring

Stud Bolt with |
Integral Comne i
Expander This End

R4

Typical Wedce Type Excansion Anchor with Expansion

Ring and Cone Expander

=

imum.'»

| ey . "

¢
Minimum one washer
required; five max
Sec Article 3.2-13

.

: v~~~~¢_—————_=____———
G!\ BEEEL ,/,LF—*\\

" _— Expansion
Wedge Pair

Stud Bolt with

Thin e )
‘w;—~3. o ’ T Integral Taper
'—L: - Expander this end
To be in contact _-::)
with connecred parts -~
Fiecura 38-4 7T cal edge Tvoe Exraneion Anchor
With EXDERS1CN weGCe Pairf ana Laper CxDancer
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tion and Insnmection Documentation

Installation Procedure:

Contractor shall submit a conplete installation procedure

to the Consulting Engineers for review, prior to any installa-
tion, in accordance with Contractor's quality assurance
procedure. The procedure shall describe the implementztion

of this Form, LS-CEA, and shall include but not be limited to,
the following:

a. Installation process

b. Eguipment to be used

c. Tolerances for,Equipmenﬁ

d. Equipment inspection frequency

e. Types of installation devices and calibration frequency

f. Overall anchor length a'.d minimum depth of hole for
each anchor diameter.

g. Methods to insure and verify proper anchor length (i.e.,
marking bolt ends for lengths).

h. Metheds to insure and verify proper hole. depth, spacing
and edge distance from anchor to edge of concrete or
steel lined openings. R4

i. lMethods to verify actual embedded length of an installed
anchor with no marking for bolt length.

j. Methods to determine the angularity of the installed

anchor.
k. Repair methods for damaged concrete and grouting grocedure| .,
for patching up abandcred holes il
l. HMetiods to identify the locatiocn of a nicked bar.
m. Information to be docurnented.
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The Contractor shall he rcsponsible for the guality
assurance check for the following items in particular,
but not limited to:

L]
a
b.

D

D

Ensure use of an approved installation piocedure. R4

The anchors have been installed to the torquing
requirements as specified in the Table 38-8.

The minimum embedment depth in accordance with the
design drawings has been provided. For drawings
released for construction before 7-20-79, if no
embedment depth is cpecified, the minimum embedment
depth shall be 4.5d. For the drawings released first
time or revised showing anchor size/plate changed, on/
after 7-20-79, the minimum embedment depth shall be
'8d', if no specific embedment depth is shown on the
drawings.

If the installed anchor is at an angle and the angularity
exceeds the tolerances shcown in Section 3-2.3 of this

-specification, a report shall be su_mitted to the

purchaser.

If the nut cf the anchor is nect fully engaged, a
report shall be submitted to the purchaser.

While drilling holes for anchor installation, if
trial drills have been made in the concrete wall or
slab, it has to be ensured that the concrete has been
repaired by grouting before the final installation of
the plate is made.

Verification of spacing and edge distances as specified
in Table 38-5 and Figure 38-6.

Verification that anchor or concrete failure/damaged‘
rebar reports have been reported cn Form LS-CEA 1.0.

-
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The agency responsible for the inspection and testing
specified in Article 4 shall submit a complete incspection
procedure to tiie Purchaser for review prior to any inspection
The procedure shall describe the implementation of this form
and shall include but not be limited to, the following:

a.
b.
c.
d.

e.

Inspection process and frequency

Equipment to be used

Tolerances.for equipment

Calibration frequency for inspection devices

Information to be documented
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Tvre ané inicsh of interials:

Concrete expansion anchers and accessories shall be made
of carbon steel with zinc plated finish conforming to
U.S. Federal Specification QQ-Z-325B. Stainless stecel
may be used in place of this zinc coated carbon steel.

R4

Strencth of Materials: .
The material shall have a minimum vield strength of
60,000 psi for self-drilling and wedge type anchers, and
50,000 psi for sleeve type anchors. The material shall
have a minimum tensile strength of 75,000 psi for all
anchors. ‘
Cross-Sectional Areas:
The smallest cross-sectional area of the stud bolt of
ar expansion anchor shall not be less than the cross-
sectional area at the thread root.
Size Limits:
The bolt size limits for expansion anchors shall be as .
follows: (all sizes shown on design ér wings are bolt ‘R4
sizes for slceve and wedge type anchors). '
Self Drilling Type: 1/4" through 3/4" inside diameter

: of internally threaded shell.
Sleeve Type: 1/4" thrcough 5/8" diameter of

stud bolt.

Wedge Type: 1/4" through 1" diameter of stud bolt.
Tvees and Makes of Anchors: .
Concrete expansion anchors used for the WORX shall be one
of the types and makes indicated in Table 38-1. Other
concrete expansion anchors not specified in Table 38-1
may also Ze acceptable provided <hev mact the reguirements
0f this specification ané are specifically apgprceveéd by the
Censulting Engineers.
Certificate of Conformance '
Foer nuclear safety relatedé work, the marcerial suprlier
shall provide certificate of conformance for each shisment Rs
made to the site. ‘
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Generzl Provisions:

Concrete expansicn anchors shall be installeé in accordance

with the manufacturer's specifications angd recommendations

and the reguirements of this Form LS-CChi. In casc of con=-
lict, the reguirements of this form shall govern.

The minimum embedded lengths, spacing and edée distance for :
erpansion anchors shall conform to Takle 38-2 and Figure
38-6 unless otherwise indicated in Article 3.1.10.

The overall anchor length and the hole depth recuired shall
be determined by Contractor such that the specified minimum
embedment length and bolt projection can be obtained.

As a minimum. anchor threads shall engage the complete nut,
however, a 1/4" thread projection above the nut after
installation 1c recommended. 1If projection exceeds 174",
projection shall not be removed without the consent of the
Consulting Engineer. If consent is given, a record of
embedment depth shall be made for all anchor with removed
projections.

R4

— —

Holes for the anchors may be drilled through harcdsned grout,
but the emledded lencth shall be determined from +he surface
of the rough concrete., Holes for the anchors may be drilled
through surface repaired concrete, but the embedded length

shall be determined in accordance with Article 3.1.9. Holes
shall not be drilled through grout or repaired ccncrete that
has not completely hardened nor shall grout or concrete be

placed around anchors without the approval of the Consulting

Engineers.
¢

Reuse of expansion anchors shall not be permitted.

1/4"@ expansion anchors are allowed in all locatiocns of
reirforced concrete, provided the reguired hole depth is less
than the effective depth of the concrete covering the main
reinforccment. 1/4"@ expansion anchors shall not be useé

in solid block walls.
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where X = thickness of concrete cover plus nominal diameter
y of outside bar. .
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Figure 38-5

‘

Anchors Installed in Repairec Concrete

er to Table 38-2 and Figure 38-6, where in:

Center to Center distance between anchors in
assemblies

Edge distance, measured from center of the an
the nearest concrete edge

= Edge distance, measured from center of the an

the nearest surface cf a steel lined opening (sleeve, etc.)

When two anchors of different diameters are in
adjacent to each cther, "S" shall be the avera
two "S" dimensions.

If dimensicns ED, ES ané S cannot be maintaine
two anchor assemblies, allowable erecticn tole
indicated on the design drawings should be use
the problen. If the olem involves aachors

by €00 different cont ors; theliy erocticn ¢
should be used or ¢t censulting Enginear s sho
notified for a resolution.

Focr ancheis installed to a minimum of '8&' emb
length, L& shall be tc tae untorgued position

sion ring For anchors installed to the 4.548

langth ro: iirement, Le shall be to the bottoem

anchor be:ocre terguing. For such anchecrs (4.5
minimum dc=th of '3.58' after torguing

Maghaaiy
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adjacent
chor to

chor to

stalled

ge of the

rance
@ to reso
installed
clerances
ulé be

eadded

of th x
embedment
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shall be acceptable.
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shall be the 'S' dinensiocn.

Where the concraste surface is uneven, the following shall
be the acceptance criteria for uneven surface between the
plate and the mounting surface:

a. Gaps up to 1/8" maximum are allowed in the fellowing cases:

1. Width of the gap does not exceecd 1"
length of the plate.

Gap extension into the plate beyond 1" is
20% or less of the plate length (i.e., at
contact length is available beyond 1".

along the full
- limited to
least 80%

Gaps larger than 1/8" are not allowed, and shall require
concrete surface improvement or shimming as required in
paiagraph (d) through (f).

Hounting. surface and the plate shall be assumed to be
in contact when 1/32 inch thick plate ins€rted between
them makes contact with both the surfaces, and for such
cases no shim is reguired.

For gaps not meeting the requirements cf (a) and (b)
above, the concrete surface shall be improved by grinding
Oor bush hanmering. Alternatively, the gap may be £illed
by insertiny shims between the plate and the mounting

surface to ensure that 80% length along the edge is
available.

The shims shall be flat or tapered, of the thickness

as required and may be made discontinuous between adjacent
anchors.

The material for shims shall be ASTM A-36.

Each shim shall be tack-welded

to the plate at two ends.
I
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3.2.2

3.2.3

3.2.5

3.2.6
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in coacrete shall be drilled with guality carbide tipped
solid bits, using a rotary/percussion tvpe power drill.

Each hole shall be 3rilled precisely in order to maintain
the expansion anchor's pullout value. The tonlerance on
the bit shall be within the tolerances <pecified by the
anchor manufacturer for each anchor size.  The drill bits
as recommended by the anchor manufacturer for each anchor
size shall be used.

The anchor shall be no more than 5° cut of plumb for '4.54’

embedment and 10° for '8d' embedded length after installation..

Angular deviation shall be measured from the top cf concrete
or plate surface to the exposed end of installed anchor.

For angular deviation greater than 3°, square or rectangular
bevelled washers shall be placed between the attachment

and the nut to maintain full bearing of the nut.

The maximum depth of the hole shall not be greater than

the thickness of the concrete minus 2-1/2 inches. 1In
addition, for 1/4" diameter anV“ors, the maximum hole

-

epth is 1 inch.

Holes for the concrete expansion anchors shall not be drilled

intil the concrete has been cured for a minimum of 22 days.

If drilled holes are not used, they shall be filled with
dry-pack grout. The grout is to have a minimum compressive
strength of 3500 psi.

The criteria for drilling holes in concrete shall be as
indicated in Table 38-5 and Figure 38-7 through 38-9.

At locations where a metal detector is regquired, a deep
magnetic detector shall be used to locate the reinforcement
in the concrete and to assure that the reinforcement will
not be cut or nicked. Reinforcing placement dra"*ngs may.

be used as reference in conjuaction wi n the use of the
detector. This detector rayv be one of those indicateg in
Table 338-3
Teble 38-3

Products and Manufacturers of Macnetic Detectors
Products lanufacturers
James "R" lMeter James Electronics, Ine.
C=4952 Chicago, Illinois
Procicmeter Pro ceg. SA Riesbachstrasse
A 57 Cil-8034 Zurich 8, Switzerland
CT-4949 A Deep » Soiltest, Inc.
Pachometer Evanston, Illinois

-13~-
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3.2.12

3.2.13
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- Shall b2 notilied so that the problem can be resolved -
before proceeding.

d. If per chance the reinforcing bar is still nicked, the

procedures given in Article 3.2.9 shall be followed.

Where Table 38-5 or Figure 38-7 to Figure 38-9 refers to
this article, drilling of holes is allowed without the
use of the metal detector if no reinforcing bar has been
identified as damaged within the arcas given in Article
3.2.9c. If a reinforcing bar has been cut or nicked, the
procedures in Article 3.2.9 shall be followed.

The use of a metal detector is not required for 1/4 inch
diameter anchors.

The maximum number of washers shall be limited to five.
If more than five washers are required, the consent of the
Consuiting Engineers shall be obtained.

The location of an individual anchor can be changed to
facilitate installation provided the following tclerances
are met:

a. Bolt with '4.5d' embedment:
Maximenm spacing tolerance +1ld as long as the
minimum edge distance between the anchor and
the plate edge meets the requirements as
shown in Table 38-4, and meets the reguire-
ments of E.. Ed, per Table 38-2.

b. Bolts with '83' embedment:
The tolerance shall be the same as in Article
3.2.14.a, except that no negative tolerance
on minimum spacing is allewed without .the
approval of the Consulting Engineer.

_ Talble 38-4

‘ rnininmum Edge Distance for

|

\

Punched, Reazmed or Drilled Holes (inches)

lAnchor Size ; At Sheared Edges ? ?:jzeioiieg;idgii giées;
E 174" ! 1/2" | 3/8"

! 3/8" ! 34" ! 1/2" i
L 1/2v | /8" | 3/4" j
‘. 5/8" 5 1-1/8" i 7/8" t
L ane ‘ 1-1/4" | "

'L¥7 1 | 1-3/4" 1-1/4" ;

w]Gw

R4

'
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Where oversize and slotted holes are provided in the
field to facilitate installation, hardened washer or
square structural plate washers as shown in the Table
38-4A & 38-43 shall be used. Such washer shall cover

the entire hole area in the plate. Holes can be enlarged
by flame cutting up to 1/8" less than the recuired size, -/
and then reamed or rotary filed to the size required. ‘
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Clcugat

l Concrete Slabs* 1 See Figure 33-7
| “ 4
i  Coficrete Beams 2 See Figure 38-8
i  Concrete Columns 3 Drilling is allowed with the use of the
metal detector.
Interior 4 See Article 3.2.11
wv
= Above grade 5 For nuclear safoty related wall and walls
= . monolithic to nuclear safety reiated walls,
881 8 see criteria for walls below grade. For
¢ 3 other walls, see Article 3.2.11.
o -
[ — »
S ™ Eelow grade 6 Drilling holes is allowed. For the use of
metal detector, see Figure 38-9.
) rinary Containnentc! )
Exterior Wall & 7 No drilling is allowed, unlas: approved
brywell Floor by consultina enaineer.
Concrete Slabs on 8 For the top of the slab, see Article 3.2.11.
Matal Deck For the bottom of the slab, drilling is not
allowed.
£ind orilling holes is allowed proviced the nole is |
¢ Finis WETELING ROIRS 15 S
sncrate Finish ’ completely within the concrete finish, Metal
detection is not rejuired. However, anchors
installed in Safety nelated structures shall not
be placed in the finish unless shown on the
e design.drawings _or aparoved.by Consulting. Engred
C i nmen _ e nik
GoLytAment 10 No drilling is allowed.
g
- Others 11 Drilling of holes is allowed. For applica-
% 3 tion where the mcta‘. detector is to be used,
3 see Figure 33-7. For mats, "L" is the
e distance between adjacent column
centerlines,
Cancrete for Steam
4 o o geiailaliir il 12
lunngls Drilling ¢f hales is allowed with the use of
Cencrete for Fuel " ¥4 metal detector.
B e | 13
v |
|  Masonry Slock Walls 14 No drilling is allowed unless shown on the |
desion drawings or approved by the |
Consulting Engineers.,
Turbine Foundation 15 No drilling is allowed unless arproved by

the Consuiting Engineer.

*0TE:

No expansion anchors allcowed in magnetite concrete.
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Sce Note i
INSIDE FACE ELEVATION (TYP.)
2 "
Ex,ansion Anchors Al! .ed
[ } No metal detecror reg,-.e
See Article 3.2.11
[' 7 Expansion Anchors Allowed
s 'se meta. detector

Noted: 1. Dimension "A" shall be as follows:

a. If a wall colurn is present, "A" sh.ll be the
wideh of the wall coluan plus two {eet.
5., If otherwise, "A" shall be the width ol the
beam abeve plus two feet.
2. Di-:asion "B" shall be the middle one half of i

bu:t a minimum of 16 feet.

Figpure 38-9 CPITERIA FOR DRTYLLING OF lOLES FOR EXPANSION ANCHOR IN ALL

. =X - —— -
s : s : e e ST F
EXTLRIOF ONORETE WALl G MELOW GIADE AND NUCLEAR SAVETY RCLATTD EXTERIOR

CONCRETE WALLS APCVE GRADE
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For wedge and sleeve type anchors, the anchors shall be
‘tightened to the torque values given in the applicable Table

38-6 or Table 38-7.
from the most rigid
edges. Durimng this
of the parts except

A calibrated torgue
expansion anchors.

This tighteninc
or inner part cf
operation, there
the nuts.

shall procecd systematicall:

the connection

siuall be no rotating

to its frece

wrench shall be used for tightening

Verification of calibration and recalibratior

shall be performed per the Contractor's approveé procedure.
The following fregquency is acceptable.

For a direct reading torgue wrench, on a monthly basis.

For snap-type torgque wrench, on a weekly basis.

Table 33-6 Insta

llation Torgue,

ft-1b.

For Anchors Imstalled in riininum 3500 PSI Concrete

"Neminal Bolt Torgue R&nge - —— T
f Diameter Wedge Type Anchors ; Sleeve Type Anchors |
1.
 4.5'd' Emb.l 8'd'Emb
174" 5 - 8 5-8 5 - 8
3/8" 25 = 35 27-35 35 - 50
'
179" 55 - 65 65-75 60 - 75
5/8" g0 - 90 tzo-lso 90 - 100
3/4" 150 - 175 230-270
i 250 - 300 280-320 |
|
i '
_ f .
The Contractor shzll exercise cautien not
tC over torgue thcz bolt to cause damage !
£ SUNSTETE DY BOlE
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Tohle 36-7
Igﬁigjlatégj Toraud for Anchors
Instoiled 21 £oilid Tiock halls

, -Torque Range (ft-1lb)
Nominal Bolt

Diameter (in)

Wedge Type

Slecve. Type

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

16
50
70
135

I+ I+ 1+

|+

NN

16
50
70

I+

|+

|+

LS I S I

For self- drilling type anchors, tightening shall be performed
in accordance with manufacturer's recommendations.
Failures:

Repair of Failures shall be rectified as follows:

Concrete Failure: This shall include all cracking or spalling
cf the concrete in the vicinity of an installed anchor.

The concrete shall
concrete repairing

be repaired in accordance
procedure.

with the project

After the concrete has been repaired, the anchor hole may be
drilled in accordance with Article 3.1.5.

All concrete failures shall be reported on Form LS-CEA 1.0/or
eguivalent and sent to the Consulting Engineers for review

within two weeks from the occurrence.

3.4.2 Anchor Failure: This shall include anchor breakage, slippage
equal to or greater than one anchor dlameter, or lcosening to
the extent that the anchor cannot be tightened to the installat

torque.

ier

the unacceptable anchor can be removed without damaging the
drilled nd the ancho—

surrounding concrete, the hole may be redrilled
replaced with the next larger sx-e a"*"'w
shall conform to the
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¢. Unzcceptable anchers thit camnot be removed without deracin-
the surrounding concreic shall have their projecting cnc cut
0fl. A saw-cut or flame-cut method is acecptable f{o: removi..:
Lhils projection. .

d. All anchor failures and relocation shall be reported on Form
LS/CEA 1.0 or equivalent and sent to the Consulting Engineers
for review within two weeks from the occurrence.

-24-
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Non-Safetv Related Work: Contractor shall be responsible
for all inspection and testing work as required cr as needed,
unless otherwise indicated. Purhcaszr and the Consulting
Engineeirs niay, during the course of tlie WORK, inspect the
various phases of the WURK at the Project Site for full
compliance with all reguirements of ti.is Standard Specifica-
tion, the Project Specification and the design drawings.

Any work failing to meet the specified reguirements shall

be rectified or replaced by Contractor at his expense with |
no cost to the Purchaser.

Safety Related Work i ¥

General Provisionsé

a. Installed concrete expansion anchors shall be subject
to inspection and testing as specified in this Article
4.2.

b. Inspection and testing shall be performed using a
calibrated torgue wrench. The torgque test shall be
performed after a minimum elapsed time ¢f 6 hours and
before an elapsed time of 14 days.

¢. The agency responsible for this inspection and testing
shall be independent cof the Contractor and shall be as
designated by the Purchaser.

d. The inspected anchors shall be suitably marked.
e. The inspection results shall be documented in a suitable

test report which should include information such as
the following:

el. Compliance with the minimum testing torgue reguire-
ments of Table 38-8 £for concrete and 38-9 for
solid block.

e2 Compliance with recuirements ¢of minimum embedded
lengths, spacing, edoce distances, bolt projection w4
beyond nut and plumbness, as indicated in Table
38-2, Articles 3.1.4 and 3.2.3.
Locaticn of inspected anchors

e4. Location of all anchors represented by the inspected
anchor.

e5. Signature of inspector and date of inspection.

f. The inspecticn report should be submitted t¢c the Purchaser | R4

+ for review.
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Calibration: Torgque wrenches to be used for 1naoectzon
shall be or the dial indicating type and shall be calibra-
ted before use to verify that they are accurate in the
testing torque range. The tolerance on these torgue
wrenches shall be within +4 percent. Calibration of

these torgue wrenches after initial qualification shall R4
be on a menthly basis.

Freguency and Segquence:

bl. Maximum one anchor per assembly, but a minimum ,
of one out of each ten expansion anchor installed R4
in that assembly, shall be selected for testing.

b2. 1If the tested anchor is unacceptable, all the
other anchors in the assembly as defined in bl,
above, shall be tested.

Inspection and Acceptance

cl. ©On inspection, the inspector shall place the wrench
on the nut of the selected anchor and apply torgue
to the nut until the toryue reaches the applicable
testing torque given in Table 38-8 or 38-9.

Table 38-8

Minimum Testing Torgue for Anchors

Installed in a Minimum 3500 PSI Concrete R4
Minimum Testing Torgque (ft-1b)
L4 Wedge Type Sleeve

quinal Bo;t 2.5 sa : Type
Diameter (in)

1/4 5 5 5

3/8 15 15 15

1/2 35 45 45

5/8 €0 90 90

3/4 110 160 -

1 <00 ' 200 -

=26~
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Minimum Testing Torgue for Anchors

Installed in 1500 vsi Solid Concrete Block

Minimum Testing Torgue

Nominal Belt (£t-1b)
Diameter (in) Wedge Type Sleeve Type | ]
3/8 - 10 10
1/2 25 25
5/8 35 33
3/4 70 - 'y

c2.

&3

c4.

anchor

If the nut of the inspected anchor is not turned, the
shall be accepted, 1If the nut is turned, the
anchor shall be considered unacceptable.

Unacceptable anchers shall be reported to the responsikle
Contractor for re-torguing to installation torgue and
re-inspection. If the anchor is again unacceptable,

it shall be replaced in acccrdance with Article 3.4.

A record of the
for each anchor

follewing items shall be maintained
tested or replaced.
l. Location of tested anchor

2. Embedded depth, determined by one of the following

methods:
@. Anchor length marking and measuring projection
) R4

b. UT - Conforming to ASTM E-114

3. Verification of spacing and edge cdistances as
defined in Article 3.1.10.

4. Degree from plumb

5. Check for full engagement of nut

6. Check for gquantity of washer

7. Chec: for washers covering oversized hcles, and for
defcrmed washers.

.27
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E:""“_‘_S;_ s P add GLi R REDIOAT
Commonwealth Edison Company

DLaSalle County Station
Project No. Unit -1

(] Building

report No.

. Date

Page 1 of

D LaSalle County' Station
Project No. Unit -2

Floor Elevation

S&L Dwg. No.

Detail No.

tructural Element Affected"

O slab (top side)

O slab (bottom side)
O beam (top)

O beam (side)

Owall (ex‘terior)
Cwall (interior)
Ccolumn

Reason for Relocation of Anchor:

D Rebar nicked
<

D Anchor failure

(] Rebar cut

D Concrete Failure

The depth of damaged rebar inches.

Locaticn: Attached is a sketch indicating actual location
of the expansicn anchor detail with respect to ¢
nearest column lines and elevaticn and anchor(s)
which failed or damaged rebar. Sketch shall be
identified by report nurber and prope€r page
number (s) .

Prepared: Reviewed

(Installed (NAME) (Client (NAME)

Contractor) Q.A.)

(ORGANIZATION)

DATE)

197¢C

~20=72
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SPECIFICATION FOR
CONCRETI_ EAPANSION N ANCHOR WORK
LA SALLE COUNTY STATION - UNITS 1 AND 2

{(Form ".53-CEA)

GENERAL

Scope: All concrete expansion anchor WORK shall conform

to the requirements of this Standard Specification Form
LS-CEA unless otherwise indicated in the Project Specifi-
cation or on the design drawings. This WORK shall include
furnishing, installing, inspecting and testing of expansion
anchors as indicated in the Project Specification or on the
design drawings. The reguirements of this Standard Specifi-
cation shall also apply for attaching hangers for field
routed piping and conduits.

For purposes of establishing basic reguirements for different
applications of concrete expansion anchors, the WORK shall
be divided into three categories as follows:

a. Safety Related Work in a Safety Related Structure:

al. Requires complete documentaticn of installation
and inspection/testing as given in Articles 1l.4
and 4.0

b. Non-Safety Related Vlork in a Safety Related structure:

bl. Reguires complete documentation of installation
as given in Article 1.4. Inspection/testing
documentation is waived.

e, Non-Safety Related Work in a llon-Safety Related
Structure:

cl. Installation, inspection/testing and the use of
metal detection is waived. Cutting cof 'e-u:orcinq
steel 1s not allowed, except as permitted in Article | gs
3.2.9.d.
Classification of Structures & Components

For classification of Safety Reclated and Non-Shrety Related
S:rq;tqrcq and Comneonents, refer to the corresponding design
drawings. "Class-1 Structurc," marked on structural drawings
shall bL considered as Safety Related. In case nc classi-
fication has beoen shown on the drawings, it shall be construed
to be Non-Safety Related Structurc/Componcnt.
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Definitions (For All Expanszion Anchors): The following terms,

when used 1n this Standard Specification or in the Project
Spccxf;catxon or on the design drawzngs, shall have the
meanings:

R5
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’2.1 £lceve Type Expansicn Anchor: A slit tubular expansion
shicld, and a thrcaded stud bolt with integral cone
expander, as shown in Figure 38-2 following:

——
To Be in Contact -~ 1>

with connected

parts. “ﬂﬂ

Minimum one washer
required; five
maximum.

See Article 3.2-13

Figure 38-2 Typical Sleeve Type Expansion Anchor

Stud Bolt with
Integral Cone
Expander this
end.

Expansion Shield

1.2.2 Wedge Type Expansion Anchor: A split expansion ring and (or
a separate expansion wedge pair), a threaded stud bolt with
integral cone expander (or taper expander), as shown in
Figures 38-3 and 38-4 following:

To be in contact

with connected parts —
3 . .;:> Expansion Ring
‘ i 4t 7" Stud Bolt with
\tith Uu ‘ Integral Cone
Minimum one "{::j‘“ Expander This End
washer required;

five maximum. //;MU
See Article 3.2-13

Flcure 38-3 Tvpical Wedge Type Expansion Anchor with Expansion
Ring and Cone Expander

~
v

C

\ Minimum one washer
required; five maximum.
See Article 3.2-13

~— > Expansion
Wedge Pair

p41 ama

\ \
l | "7~ Stud Bolt with
Hnwvu\ -ntcg"" 'rape,

Expander this end

To be in contact
with connected parts —~

Figure 38-4 T7Tvoical Wedge Tvpce Exnansion Anchor

i 3~ 1 } v ™ v 3
with LExpansion wWedace Palr and Taper LExpander
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Quality Assurance Program (For Nuclear Safety Realted Work
v.+y )t Shall conform to the requirements of the Quality
Assurance Articles of the Project Specification.

Inztallation and Inspe-tion Documentation

Installation Proc~dure: ~

Contractor shall submit a complete installation procedure

to the Consulting Engineers for review, prior to any installa-
tion, in accordance with Contractor's quality assurance
procedure. The procedure shall describe the implementation
of this Form, LS-CEA, and shall include but not be limited to,
the following:

a. Installation process

b. Equipment to be used

¢. Tolerances for Equipment

d. Equipment inspectir ‘quency

e. Types of installati..a devices and calibration frequency

£. Overall anchor length and minimum depth of hole for
each anchor diareter.

g. Methods to insure and verify proper apchor length (i.e.,
marking bolt ends for lengths).

h. Methods to insure and verify proper hole depth, spacing
and edge distance from anchor to edge of concrete or
steel lined openings.

i. Methods to verify actual embedded length of an installed
anchor with no marking for beclt length.

j. Methods to determine the angularity of the installead

anchor.

k. Recpair mecthods for damaged concrete ané grouting procedure
for patching up abandon:d holes

1. Methods to identify the location of a n%cked bar.

m. Information to be documented.
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Inspeoction Procedure (Safety Related Work Only):

The agency responsible for the inspection and testing

specified in Article 4 shall submit a complete inspection

procedure to the Purchaser for review prior to any inspection.
The procedure shall describe the implementation of this form

and shall include but not be limited to, the following:

b.

Inspection process and frequency
Equipment to be used

Tolerances for equipment

Calibration frequency for inspection devices

Information to be documented

\



>
O
-
<
-

*roenmnmath
I ENYLi

i~
o




SARGENT & LUNDY

Septoember 30,
Rev. 5,

ENGINCERS
CMicaGO

TABLE 38-1

Types, Classifications, Use and Makes of Expansion Anchors

Types of Anchors l Sleeve Wedge
U.S. Federal Specification Croup I1 Group II
FF-5-325 Classifications Type 3 Type &4
Class 3 Class 1
Permissible Use For Block For All Work|
Walls Only
p—
Manufacturers Products
a. Hilti Fastening - Hilti RKwik=-
Systems, Inc. Bolt Stud

Wedge Anchors

b. ITT Phillips Drill
Company

Red Head Hex
Nut Sleeve
Anchors

Red Head
Wedpe Anchors

c. Ramset Fastening
Systems

Trubolt
Wedge Anchors

Dynabolt Mark
I1 Hex Nut
Sleeve Anchors

———————— ————— —

d. The Rawlplug
Company, Inc.

Rawl Lok/Bolt ATVRawl-S:ud
Hex Nut Sleeve | Wedge Anchors

O/

‘ef Allied Products
Corp.

i Wedge Anchors

|

Anchors l
] I
| e. usM Corporation Parasleeve Hex | Parabolt
! Construction [ Nut Masonry l Wedge Anchors
| Products Division Anchors '
i £. Wej-It Corporation -- f Wej-It Double
1
{
-

(D

1976

12=10-79

RS
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: . Installation

(for all expansion anchors except as noted)

Jsd General Prcvisions:

3.1.4 Concrete expansion anchors shall be installed in accordance
with the manufacturer's specifications and recommendations
and the requirements of this Form LS-CEA. In case of con-
flict, the requirements of this form shall govern.

3.1.2 The minimum embedded lengths, spacing and edge distance for
expansion anchors shall ccnform to Table 38-2 and Figure
38-6 unless otherwise indicated in Article 3.1.10.

3:1:3 The overall anchor length and the hole depth regquired shall
be determined by Contractor such that the specified minimum
embedment length and bolt projection can be obtained.

3.1.4 As a wininum, nut shall be flush with the end of an anchor,
however, a 1/4" thread projection above the nut after
installation is recommended. 1If projectign exceeds 1/4",
projection shall not be removed without the consent of the
Consulting Engineer. If consent is given, a record of
embedment depth shall be made for all anchor with removed

projections.

53!.5 Holes for the anchors may be drilled through hardened grout,
but the embedded length shali be determined from the surface
of the rough concrete. Holes for the anchors may be drilled
through surface repaired concrete, but the embedded length
shall be determined in accordance with Article 3.1.9. Holes
shall not be drilled through grout or repaired concrete that
has not completely hardened nor shall grout or concrete be

placed around anchors without the approval of the Consulting
Engineers.

3.1.6 Reuse of expansion anchors shall not be permitted.

% 7% 1/4"g expansion anchors are allowed in all locations of
reinforced concrete, except where prohibited in Table 38-5,
provided the required hole depth is less than the effective
depti of the concrete covering the main reinforcement. 1/4"§
expansion anchors shall not be used in sclié block walls.

’/ [

S not permitted without

3:1.8 Welding on expansion archors i
g Cngineers.

"
approval of the Consul.in

3.1.9 For anchors installed in holes drilled through surface repaired
concrete extonding beyond the recbar cover, the dimension (Le)
given in Table 38-2 shall be increcased by a dimension X as

( ’ shown in Figurec 38-5. In addition, 1/4"# cxpansion anchors are
not allowed to be installed through surface repaired concrete.

where X = thickness of concrete cover plus nominal diameter
of outside bar.
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Figure 38-5

C‘ QUTSIDE REBAR

Anchors Installed in Repaired Concrete

G;?.1.10 Refer to Table 38-2 and Figuras 38-6, where in:’

T/

{ ?:,

S

Ep

assemblies

the nearest concrete edge

= Center to Center distance between anchors in adjacent
= Edge distance, measured from center of the anchor to

= Edge distance, measured from center of the anchor to
the nearest surface of a steel lined opening (sleeve, etc.)

When two anchors of different diameters are installed
adjacent to each other, "S" shall be the average of the

two "S" dimensions.

If dimensions ED, ES and § cannct be maintained between

two anchor assemblies,

allowable erection tolerance

indicated on the desicen érawings should be used to resolve

the problem. If
by two differecnt

-~ - b e b
C-f‘..ra\.--/-s,

the problem involves anchors installed

thelir erection tclerances

< r
should be used or the Consulting Engineers should be
*r

notified for a ~solution.

For anchors installed te a minimum of '8d' embedded
length, Le shall be tc¢ the untorqgued position of the expan-

sion ring.
length requirement,
anchor before torguing. For

~10~-

For anchors installed to the 4.5d embedment
Lo shall be to the hottom of the

such anchors
minimum depth of '3.5d' after torquing shall be acceptable.

(4.54), a
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g ;/r;o SHIMMING RECQ'D
p |
| % a3 o 0
<02L blw
" : Vi A
==
° . - 8 §
e
1 ~ £l
NO SHIMMING REQD ‘2 ‘2' -
NOTE:

PERMISSIBLE GAP ALONG SIDE 'W'
IS SIMILAR TO SIDE 'L, SHOWN ABOVE.

@ ‘ CONTACT DETAIL
FIG. 38=10

L

Ly, , Lz ~ Ls L-J Litlo+Las+Ls=2065L0

' l
CONTACT EDGE .._ld._ ’ ' .._,.d.l _TACK WELD (TYP)

T~ |
' i1 L _.Lll_F 0

/

\Q‘\

..
)

A——

“l‘\‘f:\x d [ o : II/‘Z"
(TYP) !

(D SHILZ!G DETAIL
FIG. 38~-1I

b Al e i T Tl L




eptember 30, 1976
ev. 5, 12-10-79

SARGENT & LUNDY

ENGINLCELCNRS
CriCAGH

Table Z8-2

-0

. Minimum Embedded Length, Spacing And Edge Distance
For Expansion Anchors

) Minimum ' L 2 2
Nominal Bolt Embedded Minimum Minimum Edge
Diameter Length (inches) Spacing Pistance (inches)
(inch) Le (inches) —
(s) Ed _ _Es
4.54 | 8d s.54| ga'lle.5a') 8a' |
1/4 - lo.875" 2.5 1.5 |3.25(|1 1.7
3/8 1.75" 3.0 4.5 2.5 | 5.0 |{1.25 |2.5
1/2 2.25 |4.0 6.0 3 7.0 il.s 3.5
5/8 2.8 |5.0 7.5 = 3,5'2 4.25
!
3/4 3.4 6.0 9.0 5 10.0 }2.5 |5.0
1 4.5 8.0 12.0 6 13.0 |3 6.3
- EP . 8 e -FS . e sURFACE
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Drilling of loles

L

. .¢ «ll cxpansion anchiore, except self-drilling type, holes
in concrete shall be drilled with quality carbide tipped
solid bits, using a rotary/percussion type power drill.

zach hole shall be drilled precisely in order to maintain
the expansion anchor's pullout value. The tolerance on the
bit shall be within the tolerances specilied in American
National Standard Institute E94.12 Stancdards or closer for
each anchor size. The nominal drill size for each size
anchor shall be as recommended by anchor manufacturer.

The anchor shall be no more than 5° out of plumb for '4.5d'
embedment and 10° for '8d' embedded length after installation.
Angular deviation shall be measured from the top of concrete
or plate surface tc the exposed end of installed anchor.

For angular deviation greater than 3°, sqguare or rectangular
bevelled washers shall be placed »2tween the attachment and
the nut to maintain bearing of the nut within 3° tolerance.

The maximum depth of the hole shall not be greater than the
thickness of tne concrete minus 2-1/2 inches. In additien,
for 1/4" diameter anchors, the maximum hole depth is 1-1/4

inch.

Holes for the concrete expansion anchors shall not be drilled
until the concrete has been cured for a minimum cf 28 days.

If drilled holes are not used, they shall be filled with dry-
pack grout. The grout is to have a minimum compressive
strength of 3500 psi.

The criteria for drilling holes in concrete shall be as
indicated in Table 38-5 and Figure 38-7 through 38-9.

At locations where a metal detector is regquired, a deep
magnetic detector shall be used to locate the reinforcement
in the concrete and to assure that the reinforcement will not
be cut or nicked. Reinforcing placement drawings may be used

as reference in conjunction with the use of the detector.
This detector may be one f those indicated in Table 38-3.

Products and Manufacturrers ¢f Macneotic NetescLors
Products Manufacturcrs
James "R" Mcter James Elecctronics, Inc.
C-4952 Chicajze, Illinois
Profometer Pro ceq. SA Ricsbachstrasse

57 Cli-8034 Zurich 8, Switzerland

CT=-4949 A Leep Soiltest, Inc.
Pachometor Evanston, Illinois

-13-
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If the anchor plate tolerance dces not allow sufficicent
movemcnt to clear re2inforcing, the Consulting Engineer
shall be notified so that the problem can be resclved
before proceeding.

If per chance the reinforcing bar is still nicked, the
procedures given in Article 3.2.9 shall be followed.

Where Table 38-5 or Figure 38-7 to Figure 38-9 refers to
this article, drilling or holes is allowed without the
use of the metal detector if no reinforcing bar has been
identified as damaged within the areas given in Article

3.2

.9¢c. 1If a reinforcing bar has been cut or nicked, the

procedures in Article 3.2.9 shall be followed.

The use of a metal detector is not required for 1/4 inch
diameter anchors.

The maximum number of standard washers or ccmbination of
standarc washersand A-36 plate washers shall be limited to
five.

The location of an individual anchor can be changed to
facilitate installation provided the following tolerances
are met:

a.

Relocation of One or Two Rolts Per Assembly (Fig. 38-12)

For bolts with '4.54' or '8d4d' embecdment, a relocation
within a circle of '2d' radius shall be permissible, if
the following regquirements are met:

l. The minimum edge distance between the anchor and
the plate edge meets the reguirements as shown in
Table 38-4.

2. Reguirements of £, E L, per Table 38-2.

dl
3. If the angularity of the relocated anchor is £ 4°,
use of the same size anchor 1i1s allowed.

4. If the angularity of the relocated anchoer is v 4°,
anéd £ 12°, next larcer size shall be used for the
relocatec ancnor. For example, use 5/8"g anchor
in place of 1/2'@, 1"@ in place of 3/4"¢ For
existing L"f anchor, the relocaced anchcr shall be
of the same diameter and the angularity limitation
of 4°, por paragraph 3.2.14.a.3 shall be maintained.

Relocation of More Than Two Bolts Per Assembly

Such cases shall be reported to the Consulting Engineers
for resolution on a case by case basis.

R5
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c. Rclochntion of Volts Ouesida the Existineg Plate MAssciblies

a4

l. The maximum permissible relocation shall be in an arc
of radius 3" as shown in Figure 38-13 and Figure 38-14.

2. Requirements 9f Eg, E3, Le per Table 38-2 and minimum
edge distance requirements per Table 38-4 shall be met.

3. In case only one bolt in an assembly is relocated
outside the existing assembly, a new rectangular plate
of the same thickness as the existing assembly plate,
of size WxL' or W'xL', based on the minimum edge
distance regquirement, shall be used.

4. In case two or more anchors are relocated, a new
rectangular plate, of thickness 1/4" more than the
existing assembly plate,of size WxL' or W'xL', based
on the minimum edge distance reguirement, shall be used.

5. The anciior size shall remain the same as in the exist-
ing plate assembly, except where more than half of the
total number c¢f anchors are being moved. For such
cases, the Consulting Engineer shall be contacted for

resolution. ' -
: - Table 38-4
‘ Hinimum Edge Distance for
Punched, Reamed or Drilled Holes (inches)
At Rolled Edges of
Anchor.Size At Sheared Edges Pistas oF Cas Cut Edges'
1/4" 1/2" 3/8"
3/8" 3/4" 1/2"
1/2" 7/8" 3/4"
5/8" 1-1/8" 7/8"
3/4" 1-1/4" 1"
" 1-3/4" 1-1/4"

Where oversize and slotted holes are provided in the field

to facilitate installation, hardened washer or sguare
structural plate washers cf A-36 material, as shown in the
Table 38-4A & 38-43, shall be used. Such washer shall cover
the entire hole area i= the plate. Holes can be enlarged by
flame cutting up to 1/6" less than the required size, and

then reamed or rucary filed to the size rofjuired,

If an installed plate is to be replaced by a new larger plate,
the minimum conter to center distance from tie existing ancher
to the new ancnor shall be 2 times the nominal bolt diameter.
The projectinyg end of the existing anchor shall be cut off per

Section 3.4.2.c¢.




Septoemb:er 30,° 1976
SARGENT & LUNDY Rov, 5, 12=10-79

CNGINTILKES
Cril A

—— L - ﬁ L

- L -

| S
a-\q""Zd - L] - o j

*
= as° |
B | e K|
~ _-r=2d !

ad . ‘——44§

» | .

Nr=3"MAX.

FIGURE 38-12 FIGURE 38-13

W

L
o - —
_— - @ —ANCHORS INSTALLED WITHOUT
| r r=3" INTERFERENCE
[ | | et
b 45° 21X 45° & —REBAR INTERFERENCE
L ® < X —-RELOCATED ANCHOR
-
| =| 2 B
4 54
| e
| : r=3 ‘;\./4‘\
{ a5 /| ,

FIGURE 38-14

e, (7 A ——



TAL ) A A
iv’\\'lLE, 38-4A

Plate Washer Size - For Slotted Heles

| LONG SLOT A
AHCHOR I LOT S MInIHUH I MAX. SLOT SIZEt MINIMUM PLATE
SiZE (d) ‘ ( { WASHER (inches) WASHER SIZE
(inches) | (d+1/16)(d SIZE (d+1/16)(2-1/8d) (inches)
g I - i s ————

Use 5/16 x 9/16 | 2 x2x1/4
Minimum k 7/16 x 7/8 2 x2x1/4
of ¢ 9/16 x 1-1/8 2-1/2 x 2-1/2 x 1/4
Standard 11/16 x 1-3/8 2-1/2 x 2-1/2 x 3/8
Hardened 13/16 x 1-3/4 3 x 3 x 38
3-1/2 x 3-1/2 x 3/8

Washers 1-1/16 x 2-1/8

NHOTE: Plate washers shown in table above shall be welded to the base plate on two opposite sides of the
plate washer with a 1-1/2" long fillet weld. For 3/16" thick plate washers, use 3/16" weld, and
for 1/4" and 3/8" thick plate washers, use 1/4" fillet weld.




J

TABLE 38-48

Plate Washer Size - For Oversize Holes

O THAL l HOLE
BOLT ASHER | SIZE IN HINIMUM HOLE SIZE MINIMUM

DIAETES {0 i WELD PLATE WASHER SIZE IN PLATE WASHER SIZE
(inche iches | SIZE (inches) (inches) (inches) (inches)

1/4 /16 | 1/2 1-1/2 x 1-1/2 x 3/16 9/16 to 3/4 2 x2x 1/4

3/8 1716 | 5/9 1-5/8 x 1-5/8 x 3/16 11/16 to 7/8 2-1/8 x 2-1/8 x 1/4

1/¢ 9/16 | 3/4 1-3/4 x 1-3/4 x 3/16 13/16 to 1 2-1/4 x 2-1/4 x 1/4

5/ 7/8 2 x 2 x 3/16 15/16 to 1-1/8 2-1/2 x 2-1/2 x 1/4
1 2-1/8 x 2-1/8 x 3/16 | 1-1/16 to 1-1/4 2-5/8 x 2-5/8 x 1/4

1-1/4 2-1/2 x 2-1/2 x 3/16 to 1-3/4 3x3x 3/8

l

OOYIIMD
SUIANIONT
AQNNT B IN3DYYS

WOTE: Plate washers shown in table above shall be welded to the base plate on two opposite sides of the
plate washer with a 1-1/2" long fillet weld. For 3/16" thick plate washers, use 3/16" weld and
for 1/4" and 3/8" washer plates, use 1/4" fillet welds. '
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Tightcning of Exnansion Anchers: -~

After the ancrors for a conncction are driven into the holes,

they shall be brought to a "hand-tight" conditicn so that all .
parts of the connection arce. in contact with one another.

For wedge and sleeve type anchors, the anchors snall be

tightened to the torgque values given in the applicable Table

38-6 or Table 38-7. This tightening snall proceed systematicaily
from the most rigid or inner part of the connection to its free
edges. During this operation, there shall be no rotating

of the parts except the nuts.

A calibrated torgue wrench shall be used for tichtening

expansion anciors. Verification of calibration and recalibration
shall be performed per the Contractor's approved procedure.

The following frequency is acceptable.

For a direct reading torque wrench, on a monthly basis.
For snap-type torque wrench, on a weekly basis, by using
an upright or horizontal bench tester. This tester shall 23

be verified for calibration or recalibrateéd at a fregquency
prescribed uwy tne manufacturer. :

Table 33-6 Installation Torque, ft-1b.

For Anchors Installed in rininum 3500 PSI Concrete

-

Nominal Bolt orque Range

Diameter Wedge Type Anchors
4.5'd' Emb{ 8'd' Emb.
RS
1/4° > - 8 6 - 8
3/8* 25 = 35 27 - 3%
1/2* 55 - 65 65 - 78
s5/8® 80 - 50 {130 - 150
i 3/4° 150 - 175 [ 230 - 270
| A 250 - 300 ' 280 - 320
The Contractor shall exercise caution
not to over torque the bolt to caucsa
| damage to concrete or bolt.
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Table 38-7

Installation Toraue for Anchors
Installed 1n Solid bicck h.alls

Torque Range (ft-1b)
tlominal Bolt
Diameter (in) Wedge Type Sleeve Type
3/8 16 + 1 16 + 1
1/2 50 + 2 50 + 2
5/8 70 + 2 70 + 2
3/4 135 + 5 —-—

3.3
. P |
a.
@
b.
c.
3.4.2
3 a.
o

Repair of Failures: Failures shall be rectified as fcllows:

Concrete Failure: This shall include all cracking or spalling
of the concrete in the vicinity of an installed anchor.

The concrete shall be repaired in accordance with the project
concrete repairing procedure. .

After the concrete has been repaired, the anchor hole may be
drillsd in accordance with Article 3.1.5. °

All concrete failures shall be reported on Form LS-CEA l.0/cr
eguivalent and sent to the Consulting Engineers for review
within two weeks from the occurrence.

Anchor Failure' This shall include anchor breakage, slippage
eqgual to or greater than one anchor diameter, or loosening o

the extent “a’ the anchor cannot be tightened to the installation

torque.

If the unacceptable anchor can be removed without damaging the
surrounding concrete, the hole may be redrilled ané the anchor
reﬂlaceA with the next larger size anchor. The embedded length
shall confeorm to the reguirements of Table 3£-2 and Figure 38-6.
Tf the unacceptable ar-hor cannct be removed without <damaging
the surroundinc concrece, the anchor lccation shall be moved
within the tolerance given for the ancheor plate detail. The
minimum ccnter <o center distance from Lh¢ unacceptable anchor
to the replacement hole shall be 2 times the ncminal bolt
diameter. If this distance cxceeds the given tolerance on the
placement of the anchor plate detail, the Consulting Engineers
shall be notificd before precceeding.
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All anchor failures and relocation shall be reported cn Form

LS/CEA 1.0 or equivalent and sent to the Consulting Engineers
for review within twc weeks from the occurren: 2.
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‘..C Infr-~tion and Testing
4.1 non-Safetv Reclated Work: Contractor shall be responsible

for all inspection and testing work as required or as needed,
unless otherwise indicated. Purhcaser and the Cconsulting
fngincers may, during the course of the WORK, inspect the
various phases of the WORK at the Prcject Site for full
compliance with all regquirements of this Standard Specifica~-
ticn, the Project Specification and the design drawings.

Any work failing to meet the specified requirements shall

be rectified or replaced by Contractor at his espense with
no cost to the Purchaser.

4.2 Safetv Related Work

Saxd. X General Provisions:

a. Installed concrete expansion anchors shall be subject
to inspection and testing as specified in this Article
4.2-

b. Imspection and testing shall be performed using a
calibrated torque wrench. The torgue test shall be
performed after a minimum elapsed time of 6 hours and
before an elapsed time of 14 days.

€. The agency responsible for this inepection and testing
shall be independent of the Contractor and shall be as
designated by the Purchaser.

d. The inspected anchors shall be suitably marked.

€. The inspection results shall be documented in a suitable
test report which should include information such as
the following:

el. Compliance with the minimum testing torgue regquire-
ments of Table 38-8 for concrete and 38-9 for
solid blozk.

a4

e2. Compliance with requirements of minimum embedcéed
lengths, spacing, edge distances, bolt prcjection
beyend nut and plumbness, as indicated in Table
38-2, Articles 3.1.4 and 3.2.3.

ed. Locaticn of all anchors represented by the inspected
anchcer.

Signature of inspector and date of inspection.

£. The inspcction report should be submitted te the Purchaser
for revicw.
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Calibratced Torque Wrench Inspection:

Calibration: Torgue wrenches to be used for inspection
shall be of the dial indicating type and shall be calibra-
ted before use to verify that they are accurate in the
testing torque range. The tolerance on these torque
wrenches shall be within +4 percent. Calibration of

these torque wrenches after initial gualification shall
be on a monthly basis. -

Freguencv and Sequence:

bl. Maximum one anchor per assembly, but a minimum
cf one out of each ten expansion anchor installed
in that assembly, shall be selected for testing.

b2. 1If the tested anchor is unacceptable, all the
other anchors in the assembly as defined in bl,
above, shall be tested.

Inspection and Acceptance

cl. On inspection, the inspector shall place the wrench

on the nut of the selected anchor and aprly torgue
to the nut until the torgue reaches the applicable

i~ testing torque given in Table 38-8 or- 38-9.

Table 38-8

Minimum Testing Torcue for Anchors
Installed in a Minimum 3500 PS1 Concrete

Minimum Testing
Torgue (ft-1b)
. . Wedge Type f
Draneser iy | 458 53
1/4 5 5
3/8 15 15
1/2 35 43
5/8 60 90
3/4 110 160
1 290 200 |

RS
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Minimum Testina Toraur for Anchors
Installed i1n 1500 psi Solid Concrete Block

Minimum Testing Torque
Nominal Bolt (ft-1b)
Diameter (in)

Wedge Type Sleeve Type
3/8 10 10
172 25 25
5/8 35 35
3/4 70 -

If the nut of the inspected anchor is not turned, the
anchor shall be accepted. If the nut is turned, the
anchor shall be considered unacceptable.

Unacceptable anchors shall be reported to the responsible
Contractor for re-torguing to installation torque and

re-inspection. If the anchor is again unacceptable,
it shall be replaced in accordance with Article 3.4.

A record of the following items shall be maintained
for each anchor tested or replaced.

i. Locaticn of tested anchor

2. Embedded depth, determined by one of the following
methods:

a. Aachor length marking and measuring projection
b. UPF - Conforming to ASTM E-114

3. Verification of spacing and edge distances as
defined in Article 3.1.10,

4. Degree from plumb
5. Check for nut being flush with the bolt as a minimun. '

€. Check fcr nunwer of washers to Le within the

pomy = T Y .
specified limit.

~J

Visual check for washers cevering coversized holes,
and ror deformed washers.

8. Torque test. |
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CONCRETY

Commonwealth

LaSalle County Station
Project No. Unit -1

O O

[] Building

S&L Dwg. No.

Structural Element Affected”

0 slab (top side)

0 slab (bottom side)
[ beam (top)

(] beam (side)

-~y . e sen wy
‘ u.C.'x‘.” 3kl

JOAMAGED PHEBAR REPORT

Edison Company

Rezort No.

Date

Page 1 of

LaSalle County Station
Project No. Unit -2

\
Flocr Elevation

Detail No.

Owall (exterior)
Owall (interior)
Jcolumn

Reason for Relocation of Anchor:

[]Rebar nicked
[] Anchor failure
The depth of damaged rebar

Location:

Attached is a sketch indicating actual

E]Rebar cut
E]Concrete Failure

inches.

of the expansicn anchor detail with respect to the

nearest column lines and elevation and anchcr(s)
which faileé or damaged rebar. Sketch shall be
identified by report number and proper page

number(s).

repared:
installed

P
( {NAME)
Contractor)

(ORGAN1ZATION)

(DATE)

Feviewed:
(Client
Q.A.)

(ORGANIZATION)

(DATE)
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The Contracter shall be resconsible for the qualicty
assurance check for the follcwing items in particular,
but not limited to:

a. Ensure use of an approved installation procedure.

b. The anchors have been installed to the terquing
requirements as specified in the Table 38-8.

€. The minimum embedment depth in accordance with the
design drawings has been provided. For drawings
released for constructicn before 7-20-79, if no
embedment depth is specified, the minimum embednent

depth shall be 4.54. For the drawings released first

time or revised showing anchor size/plate chanced, on/

after 7-20-79, the minimum embedment depth shall be
. '8d', if no specific embedment depth is shown on the
"drawings.

d. If the installed anchor is at an angl
exceeds the tolerances shown in Secti
specification, a report shall be submi

.4
o
ot
(1]
i
(-
(8

A purchaser.

“e@.7 If the nut of the anchor is net fully- engaged, a

report shall be submi<“ed to the purchaser.
L]
£. While @rilling heoles for anchor installaticen, i
trial drills have been made in the concrete wal

i
1 o

slab, it has £o be ensured that the concrete has been
repaired by grouting before the final installation of

the plate is made.

. 2 2y -
h.  Verification that anchor or ccncrete failure/damacged
c ? . - b re.res 1%
rebar repcrts have been reported on Form LS-CZa 1.0.
a . 3 = 12 » - 2 P -
i. Check guality of weld fcr welded plate washers shecwn
o TRl amd 10w S e " v A .
4a8Dies s32-+A and 38-43, as per the approved welding
procedure.
v
ECN 21044
s .
Page 4 of 6
e ¥ A
Job 4266/4247

dge distances as specifi

e and the angularity
o - & - 4
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*
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Repair of Failures: Pailurég'shall be rectified as follows:

Concrete Failure: This shall include all cracking or spalling
O©f the concrete in the vicinity of an installed anchor.

a. The concrete shall be repaired in accordance with the
pProject concrete repairing procedure. .

'b. After the concrete has been repaired, the ancheor hole may
be drilled in accordance with Article 3.1.5.

€. All concrete failures shall be reportsd cn
C€r equivalent and sent to the Cecnsulting
+ review within two weeks from the occurrence.

Anchor Failure: This shall include anchor brezkace, slizpacge

eGial tCc ©r ¢greater than one anchor diareter, or lcosening &0

the extent that the anchor cannot be tightened to the installa-
3 -

a. If the unacceptable ancher can be removed without damacing
the surrcunding concrete, the hole may be redrilled ané t=e
anchor replaced witn the next larger size anchcr. The
emhedded length shall conform to the reguirements of .
Table 38-2 and Figure 38-6 For such cases, l1"J anchors ,
may be replaced by l1-1/i"f anchors having minimum embedied o
length (Le) of 8", installaticn torgue of 400 + 30 ft-lbs "‘
and testing torgue of 250 f£t-lhs minimum. o

TF ok -t 3 & T - -
! Ty —~ e . ¢ el el el s ~11
44 TCIE€ VI E.C-E‘:.«-...,‘Q “GaileaiVae oG e wilChnous

& - 5 .

- s . e - P Ve oy s v e e o~ - - .~ ey ey
gatiacings the surrcunc.ng coacro=p e »hea3CIQAN

.y 3 3 . .
1 - - e TR - -~ SR N = - - -~ -~
shall ke roved within the toleren i X 2 anchee

3 - P | M oy s — e e e -~ o~ - o e e
pliate cgtail. +0C TMINLTMUN center 0 genter ciltangfe {ro
t"*c 19PN S o) - s e e s wam ] Amamm e e e ] F—ﬁl‘ Ll
- . ;--_---u-uy-c s sty e -~ [ -wswalbow - - i &N - e - ~ i
2 tiros fma2 mAmI e T T T T TR SR Pl T T e—
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SPECIFICATION FOR
CONCRETE EXPANSION ANCHOR WORK
LA SALLE COUNTY STATION = UNITS 1 AND 2

(Form LS-CEA)

GENERAL

All concrete expansionr anchor WORK shall conform
requirements of this Standard Specification Form
LS~-CEA unless otherwise indicated in the Project Specifi-
cation or on the design drawings. This WORK shall include
furnishing, installing, inspecting and testing of expansion
anchors as indicated in the Project Specification or on the
design drawings. The requirements of this Standard Specifi-
caticn shall also apply for attaching hangers for field
routed piping and conduits.

Scope:
to the

For purposes of
applications of
be divided into

establishing basic regquirements for different
concrete expansion anchors, the WORK shall
three categories as follows:

a. Safety Related Work in a Safety Related Structure:

al. Reguires complete documentation of installation
and inspection/testing as given in Articles 1.4

and 4.0

b. 'Non-Safety Related Work in a Safety Related structure:

)
i

bl. Reguires complete documentation of installation
as given in Article 1.4. Inspecticn/testing
documentation is waived.
- Non-Safety Related Work in a Non-Safety Related
Structure:
cl. Installation, inspection/testing and the use of
metal detection is waived. Cutting of reinforcing
steel i1s not allowed, except as permitted in Article
3.2.9.4d.
Classification of Structures & Components
For classification of Safety Related and Non-Safety Related
Structures and Components, refer to the corresponding design
drawings "Class~-1 Structure,” marked on structural drawinags
shall be considered as Safety Related. In case no classi-
tication has been shown n the drawing construec

) U
C
s
O
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s, i1t shall be
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Definitions (For All Expansion Anchors): The following terms,
when used 1n this Standard Specification ¢r in the Project
Specification or on the design drawings, shalil have the
meanings:




1.2.2 Wedge Type Expansion Anchor: A split expansion ring and

Form LS-CEA
ARGENT NDY
. tNGthtL:’lD Rev. 7 10-27-80

CHICAGO

..2.1 Sleeve Type Expansion Anchor: A slit tubular expansion

shiela, and a threaded stud bolt with integral cone
expander, as shown in Figure 28-2 following:

To Be in Contact ‘//”’_ﬁ{:>

with connected Stud 2:1s iz

parts. Mt Integral Cone
Mh Expancer this
L

end.

et

=iy

Expansion Shield

Minimum one washer
required; five L
maximum.

See Article 3.2-13

Figure 38-2 Typical Sleeve Type Expansion Anchor

(or
a separate expansion wedge pair), a threaded stud bolt with
integral cone expander (or taper expander), as shown in
Figures 38-3 and 38-4 following:

To be in contact

with connected p...s
i ’ ixpansion Ring
i 7" Stud Bolt with

{
|
“'; Integral Cone
Minimum one {::j

|
ol Expander This End
washer required;

five maximum.
See Article 3.2-13

Figure 38-3 Typical Wedge Type Expansion Anchor with Expansion
Ring and Cone Expander

Minimurm one washer -~

required; five maximum. ~— —~ Expansion

See Article 3.2-13 ! ’//’ Wedge Pair
/
It
HARRAS! " .
i .-,a,%,/ ™~ Stud Bolt with
| RSB Integral Taper
U‘*} Expander this eng
To be in contact /
with connected parts —
Figure 38-4 Tvpi
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Quality Assurance Responsibilities of the Contractor

The Contractor shall be responsible for the quality
assurance check for the follewing items in particular,
but not limited to:

Ensure use of an approved installation procedure.

The anchors have been installed to the torquing
requirements as specified in the Table 38-8.

The minimum embedment depth in accordance with the
design drawings has been provided. For drawings
released for construction before 7-20-79, if no
embedment depth is specified, the minimum embedment
depth shall be 4.5d. For the drawings released first
time or revised showing anchor size/plate changed, on/
after 7-20-79, the minimum embedment depth shall be
'8d', if no specific embedment depth is shown on the
drawings. '

If the installed anchor is at an angle and the angularity
exceeds the tolerances shown in Section 2-2.3 of this
specification, a report shall be submitted to the
purchaser.

If the nut of the anchor is not fully engaged, a
report shall be submitted to the purchaser.

While drilling holes for anchor installation, if
trial drills have been made in the concrete wall or
slab, it has to be ensured that the concrete has been
repaired by grouting before the final installation of
the plate is made.

‘Verification of spacing and edge distances as specified

in Table 38-2 and Figure 38-6.

Verification that anchor or concrete failure/damaged
rebar reports have been repcrted on Form LS-CEA 1.0.

Check guality of weld for welded plate washers shown in
Tables 28-4A and 38-4B, as per tne aporoved weldinag
procadure.
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“..4.3 Inspection Procedure (Safety Related Work Only):

The agency responsible for the inspection and testing
specified in Article 4 shall submit a complete inspection
procedure to tne Purchaser for review prior to any inspecticn.
The procedurz shall describe the implrmentation of this form
and shall include but not be limited co, the following:

a. Inspection process and fregquency

b. Equipment to be used

c. Tolerances for equipment

d. Calibration frequency for inspection devices

e. Information to be documented
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- Materials

R . Tvpe and Finish of llaterials:

Concrete expansion anchors and accessories shall be madas

£ carbon steel with zinc plated finish conforming tc U.S.
Federal Specification QQ-2-325B. Stainless steel may be
used in place of tnis zinc coated carbon steel.

2.2 Strength of Materials:

The material shall have a minimum yield strencth of
60,000 psi for self-drilling and wedge type anchors, and
50,000 psi for sleeve type anchors. The material shall
have a minimum tensile strength of 75,000 psi for all
anchors.

253 Cross-Sectional Areas:

Tne smallest crcss-sectional area of the stud bolt of
an expansion anchor shall not be less than the cr.ss-
sectional area at the thread root.

2.4 Size Limits:

ﬁ;} The bolt size limits for expansion anchors shall be as
follows: (all sizes shown on design drawings are bolt
\
|

sizes for sleeve and wedge type anchors).

2.4.1 Sleeve Type: 1/4" through 5/8" diameter of
stud bolt.

[\
TSN
r
@
&9
0
(1]
v
‘0
(1]

1/4" through 1" diameter of stud bolt.

and Makes of Anchors:

(,.
2
.
t
®
0

D
r

cn anchors used for the WORK shall be one
makes indicated in Table 38-1. Other
n anciacrs not specified in Table 38-~1
table provided they meet the requirerents

on and are specifically approved bv the
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)
TABLE 238-1
Types, Classifications, Use and akes of Expansion Anchors
! Types of Anchors ( Sleeve Wedge !
;r f a
U.S. Federal Specification Croup II Group II {
FF-S-325 Classifications Type 3 Type 4 i
Class 3 Class 1 |
Permissible Us~ For Block For All Work
Walls Only
' 3
; Manufacturers Products |
- !
i a. Hilti Fastening -~ Hiltd Kwik- |
i Systems, Inc. Bolt Stud
: Wedge Anchors |
f - 1 . ,.
¢ | b. ITT Phillips Drill | Red Head Hex | Red Head §
| Company i Nut Sleeve Wedge Anchors |
(:) | | Anchors ‘ |
: T it
| c. Ramset Fastening Dynabolt Mark | Trubolt !
| Systems ! I1 Hex Nut | Wedge Anchors
f ! Sleeve Anchors |
| d. The Rawlplug | Rawl Lok/Bolt | Rawl-Stud
f Company, Inc. i Hex Nut Sleeve | Wedge Anchors
| l Anchers ’ ;
R 1 Corporation : Parasleeve Hex ? Parabolt ;
| Construction | Nut Masonry | Wedge Anchors
=5 : Products Division | Anchors { 1
i !
|

"
.

Wei-It Corporation
. of Allied Products i
‘ Corp. !

Wej-It Double
Wedge Anchors




cing and ed

spa

ied.

LR

Y
(]
Ws

x
= e
& WG
28 ,
v g
x
<
n

arommenad

% ¢
10N
i m1ym
- Al

-

n
minad
rmineag

min
10
iete

"
4

.-
‘i

Installat
expans

-
-
be




LS~-CEA

Form

>
0
Z
-
od
L]
b
Z
w
0
x
¢
'y

L)
[ 4
W
w
z
0
z
u

0
9
<
v
x
L




>
0
WS
LR
W o
g wy
"
NOH
~ Pt
GN
RE
<
n

gn

e desi

attachme
th

on




Form LS-CEA

SARGENT & LUNDY Rev. 7 10-27-80

ENGINEERS
CHICAGO

“o

—t

CONTACT EDGE

>
Li+L2205L ! L ' ' / "I
| / =
Qo , .
‘ ‘ ! / g'i P.O SHlev.xN
i
| l
Sl ==————
' s Is
= ‘ - rsO.SL :;_3“;%’
z =z
L] - Y
/ g8
-~ vilv
NO SHIMMING REQD ‘L 2
NOTE:

PERMISSIBLE GAP ALONG SIDE 'w'
IS SIMILAR TO SIDE'L', SHOWN ABOVE.

: CONTACT DETAIL
O, ~ FIG. 38-10

L
- and
| |
!_L_.'_' - L2 ‘ . L Lel Litlo+Ls+Le205L
| ' i } || | -
CONTACT EDG AU g | -TACK WELD(TYP)
™~ | |

_
1J > ) bl & J‘_*"T
':\o—"‘\f.o:"_' Y ; g‘g:

{ . =
i i \ 1T
;’ , : \d! :

-
~
L] L L]
3”."’:x c C | "2"
5 —\-———.—.——‘ B e

S ——— . —_—

-y -~ e

. ——



(.) ’

-

SARGENT & LUNDY
ENGINEERS

CHiCAGO

Table 38-2

Minimum Embecied Length, Spacing And Edge Distance
For Expansion Anchors

Form LS-CE2A
Rev. 7 10-27-80

rinimum !
Nominal Bolt z-bedded Minimum | Minimum Edge
Diameter tc-gth(inches)| Spaciig Distance (inches)
p ‘ rength(inch , i
(inch) Le (u(xgr)mes) =3 T ==
4.54 | 8d 4.5a" __Bd_'_“iiSd' ga'
1/4 - lo0.875" 2.5 R.5 [3.25(l1 1.75
3/8 %l e TN 4.5 2.5 (5.0 !1'25i2'5 !
1/2 2.25 4.0 6.0 3 7.0 ’1.5 < i
5/8 2.8 5.0 7.3 N 8.5 {2 14.25 |
‘ | i
3/4 3.4 6.0 9.0 5 10.0 $#2.5 is.o
i
1l 4.5 8.0 12.0 6 h3.0 3 26.5 _
| | ?
s
{ |
l , | :
| i
. i :
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; 3.2.9 1In areas where metal detection is not regu:ired and a i
. reinforced bar is nicked, the following p:ocedure shall

be

a.

3.2.10 In

followed:

The location where the reinforcing bar is nicked shall
be suitably identified on the anchor plate where this
bar is located so that all contractors can identify
the damaged rebar location. ;

The damaged rebar shall be documented cn Form LS-CEA 1.0
or equivalent and sent to the Consulting Engineer for
review within two weeks from the occurrence.

Further drilling of holes shall be performed by using a
metal detector within the following areas:

cl. A 18'-0" x 18'~-0" sqguare with its center at the point
where the reinforcing bar was damaged when the rein-
forcing bars are spaced 12 inches or mcre on centers.

c2. A 9'-0" x 9'-0" sguare with its center at the point
where the reinforcing bar was damaged when the
reinforcing bars are spaced less than 12 inches on
centers.

It is permissible to cut cne reinforcing bar per anchor
plate within the areas given in Article 3.2.9c above. For
example, consider an anchor plate detail installed with
four expansion anchors, one expansicn anchor may be
installed through reinforcing steel provided the remaining
three anchors do not hit reinforcing steel and no other
damaged reinforcing bars are identified within the areszs
given in Article 3.2.3c¢c above.

When it is permissible tc cut reinforcing steel, it shall
be cut using a quality diamond carbide tipped bit.

area where metal detection is required, the following

procedure should be followed:

a.

o8

Using a metal detector, the location of all holes to be
drilled and reinforcing bar pattern shall be laid out

cn the structural element.

If metal detection indicates the presence of a reinforcins
bar at the anchor desian location, the anchor plate
assembly should be moved within the zllowaple erecticn
:c-;ra*é: indicated on the design drawincs to clear the

'



3.2.11

3.2.12

3.2.13

3.2.14
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¢. If the anchor plate tolerance does not allow sufficient
movement to clear reinforcing, the Consulting Engineer
shall be notified so that the problem can be resolved
before proceeding.

d. If per chance the reinforcing bar is still nicked, the
procedures given in Article 3.2.9 shall be followed.

Where Table 38-5 or Figure 38-7 to Figure 38-9 refers to
this article, drilling of holes is allowed without the
use of the metal detector if no reinforcing bar has been
identified as damaged within the areas given in Article
3.2.9¢. If a reinforcing bar has been cut or nicked, the
pProcedures in Article 3.2.9 shall be followed.

The use of a metal detector is not rejuired for 1/4 inch
diameter anchors.

The maximum number of standard washers or combination of
standard washersand A-36 flate washers shall be limited to
five.

The locdtion of an individual anchor can be changed to
facilitate installation provided the fcllowing tolerances
are met:

a. Relocation of One or Two Bolts Per Assemblv (Fig. 38-12)

For bolts with '4.5d' or 'ga’ embedment, a relocation
within a circle of '24' radius shall be permissible, if
the following reguirements are met:

l. The minimum edge distance between the anchor and
the plate edge meets the reguirements as shown in
Table 38-4.

2. Requirements of Es’ Ed' Le per Tak"e 38-2.

3. If the angularity of the relocated anchor is 7 i°,
use of the same size anchor is allowed.

4. If the angularity of the relocated anchor 18 9 4°,
and < 10°, next larcer size shall be used for the
relocated anchor. Feor example, use 5/8"7 anchor
in place of 1/2"g, 14 in place of 3/4"g. For
existing 1"Z anchor, the relocated anchor shall be
of the same diameter and the angularity limitaticn
of 4°, per paragraph 3.2.14.a.2 shall be maintaire
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c. Relocation of Bolts Qutside the Existing Plate Assemblies

1. The maximum permissible relocation shall be in an
£ radius 3" as shown in Figure 238-13 and Figure 3
~

_ v, e
2. Reqguirements of I3, ‘'Eq, Le ner Table 3£-2
edge distance requirements per Table 38-4

3. In case only one bolt in an assembly
outside the existing assembly, a new

is relocatec
rectangular plac2

of the same tihickness as the existing assembly plate,

of size WxL'

or W'xkL'.

2sed on the minimum edge

distance requirement, shall be used.

4. 1In case two or more anchors are relccated,

a new

rectangular plate, of thickness 1/4" more than the
existing assembly plate,of size WxL' or W'xL', basec
on the minimum edge distance reguirement, shall be useZ.

§. The anchor size shall remain the same as in the exist-

ing plate assembly, except where more than half of
total number of anchors are being moved.

P

—

For such

cases, the Consulting Engineer shall be contacted Ic:

resolution.

Table

38=4

- -

Punched, Reamed

Hinimum

Edge Distance Ior
or Drilled Holes (inches)

\
{
!

Anchor Size

At Sheared Edges

Af-Rolled tdges of
Plates or Gas Cut Edges

|

! / 1/2"
| ase" | 3/4"
‘g 1/2" 7/8"
| 5/8" 1-1/8"
‘ 3/4" 1-1/4"
i - | 1-3/4"
Where oversize

3/e"
1/2"
3/4"
7/8"
"
1=1/4"

and slotted holes are provided in the field

to facilitate installation, hardened washer or sguare
structural plate washers of A-36 material, as shown in the
Table 35-4A & 38-4B, shall be used. Such washer shall cover
the entire hole area in the plate. Holes can te enlargec ©
flame cutting up to 1/8" less than the required size, and
then reamed or rotary filed to the size required.
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TABLE 38-4A
Plate Washer Size - For Slotted Holes

———— et e ——————— i e

SHORT SLOT | | LONG SLOT il
MAX. SLOT S!ZE MINIHUN MAX. SLOT SIZE MINIMUM PLATE
(inches) WASHLR . (inches) WASHER SIZE WELD
(d¢1/16)(d+1/4) * SIZE (d+1/16)(2-1/8d) (inches) SIZE
5/16 x 1/2 Use | §/16 x 9/16 2x2x1/4
7/16 x 5/8 Minimum 7/16 x 7/8 2 x2x1/4 See
9716 x 3/4 of 2 9/16 x 1-1/8 2-1/2 x 2-1/? x 1/4 Note
11/16 x 7/8 Standard 11716 x 1-3/8 2-1/2 x 2-1/2 x 3/8 Below
13/16 x 1 Hardened 13/16 x 1-3/4 3 x3x 3/8
1-1/16 x 1-1/4 Washers 1-1/16 x 2-1/8 3-1/2 x 3-1/2 x 3/8

ODVYIIMD
SH3I3INIONI

~late washers shown in table above shall be welded to the base plate on two opposite side, of the
late washer with a 1-1/2" long fillet weld. For 3/16" thick plate washers, use 3/16" veld, and
or 174" and 3/8" thick plate washers, use 1/4" fillet weld.

AGNNT ® ANIODNVS
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w;\i)HER
HOLE
(inches)
‘

5/16
/16
9/16
11716
13/16
1-1/16

Ulate washers shown in table above shall be welded to th
nlate washer with a 1-1/2" long fillet weld.

PLATE

i 1

WELD
SIZE

See
Note
Be low

o

é:}

TABLE 38-48

* Plate Yasher Size - For Oversize Holes

HOLE
SIZE IN
PLATE
(inches)

1/2

5/8

3/4

7/8
1

1-1/4

R ——

MINIMUN HOLE SIZE MIHINUM
WASHER SIZE IN PLATE WASHER SIZE
(inches) (inches) (inches)
1-1/2 x 1-1/2 x 3/16 9/16 to 3/4 2x2x1/4
1-5/8 x 1-5/8 x 3/16 11/16 to 7/8 2-1/8 x 2-1/8 x 1/4
1-3/4 x 1-3/4 x 3/16 13/16 to 1 2-1/4 x 2-1/4 x 1/4
2 x2x 3/16 15/16 to 1-1/8 2-1/2 x 2-1/2 x 1/4
2-1/8 x 2-1/8 x 3/16 1-1/16 to 1-1/4 2-5/8 x 2-5/8 x 1/4
2-1/2 x 2-1/2 x 3/16 1-5/16 to 1-3/4 3 x3x3/8

for 1/4" and 3/8" washer plates, use 1/4" fillet welds.

e base plate on two opposite sides of the
For 3/16" thick plate washers, use 3/16" weld and

0OV¥DIND
SH3IAINIONI
AGQNNT ® LN3IONYS

¥30-ST waog
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Table 38-5
Criteria for Drilling Holes for Expansion Anc-ars in Conc-zte
Area
Element No. Description
Concrete Slabs* 1 See Figure 33-7 '
Concrete Beams 2 See Figure 38-38 |
Concrete Columns 3 Drilling is allowed with tne .se of the |
metal detector. I
Interior 4 See Article 3.2.11 |
v
55 Above grade 5 For nuclear safety related waii and walls i
= 5 monolithic to nuclesr safety rz’zted walls,
Si - see criteria for walls below z-2de. For i
¢ - other walls, see Article 3.2.11.
U u L}
(=
S = Below grade 5 Orilling holes is allowed. For tne use of
metal detector, see Figure 33-8. ’
rrinary Containment |
Exterior wWall & 7 No drilling is allowed, unless zzoroved |
Drywell Floor ! by consulting enginger.
Concrete Slabs on 8 For the top of the slab, see Articie 3.2.11. |
Metal Deck For the bottcm of tse slab, drilling is not
allowed. ‘
Concrete Finish 9 Drilling holes is allaved provided tne aole is i

——— L —— e — —

completely within the concrete finish. Hetal
detection 1is not rexuired. However, ancnors
installed in Safetv Related structures shall ncty
be placed in tue finisi unless shown on the
Ldosign. drawings. or approved by Consultiag. fagxe

ontainment Ak e &
Conta 10 No drilling is allowed. l
&
5 Others 11 Drilling of holes % allowed. For applica- !
tT= tion where the met2] detector is to be usez, !
3 see Figure 38-7. Ffor mats, "L" 1is the :
W distance betweer adjacent column |
centerlines. i
Concrete for Steam ‘
12 |
Tunnels " 113 les i ) ‘ .
Drilling of holes is allcwed with the use o7
Concr.te for Fuel | 13 metal detector. [
ools
|
| Mascnry Slock Walls | 14 No drilling is allcwed uniess shlan On (72
NOTE: 1.0 expansicn anchors alicwed in magnetile conrote.

f ©
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See Note 1

INSIDE FACE ELEVATION (TYP.)

Expansion Anchors Allowed
No metal detecrur required
See Article J.2.11

Expansion Anchors Allowed
Use metal detector

Dimension "A" shall be as follows:

a. If a wall column is preseat, "A™ shall be the
width of the wall column plus two feet.

b. If otherwise, "A" shall be the width of the
beam above plus two feet.

Dimension "B" shall bLe the middle one half of "H
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3.3.1

3.3.3
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Tightening of Expansion Anchors:

After the anchors for a connection are driven into the hecles,
they shall be brought to a "hand-tight" condition so that all
parts of the connection are in contact with one another.

For wedge and sleeve type anchcrs, the anchors shall be
tightened to the torgue values given in the applicable Ta>le
38-6 or Table 38-7. This tightening shall proceed systemz:tic
from the most rigid or inner part of the connection to 1its
edges. During this operation, there shall be no rotating

of the parts except the nuts.

A calibrated torgue wrench shall be used for tightening

exparsion anchors. Verification of calibration and recalibrazicrn
shall be performed per the Contractor's approved procedure.

The following frequency is acceptable.

For a direct reading torque wrench, on a monthly basis.

For snap-type torque wrench, on a weekly basis, by using

an upright or horizontal bench tester. This tester shall

be verified for calibration or recalibrated at a frequency
prescribed wy tne manufacturer.

Table 38-6 Installation Torgque, ft-1b.

For Anchors Installed in Minimum 3500 PSI Concrete

m
Nominal Bolt rorgue Range

Diameter Wedge Type Anchors
4.5'd' Emb{ 8'd' Cmb.
1/4" 5 -8 6 - 8
3/8" 25 - 35 27 - 35 St e YR
1/2" 55 - 65 5 - 1% =} 7T . cpe
$8ls N

5/8" 80 - 90 -|130 - 150 -
3/4" 150 - 175 {230 - 270 - e
250 - 300 |280 - 320 =

The Contractor shall exercise caution
not to over torqgue the belt to cause
damage to concrete or bolt.

e L Pk -
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Table 38-7

Installation Torcue for Anchors
Installed in Solid Block walils

Nominal Bolt | Torzue Rance (£:-1D)

Diameter (in) Wwedge Tvce | c.zave 1vee
3/8 16 + 1 16 + 1 ;
1/2 50 + 2 50 + 2 i
5/8 70 + 2 70 + 2 |
3/4 135 + 5 pchaing

Repair of Failures: Failures shall be rectified as follcows:

Concrete Pailure: This shall include all cracking or spalling

of the concrete in the vicinity of an installed anchor.

Anchor Failure: This shall include anchor breakage, slipca

The concrete shall be repaired in accordance with the
project concrete repairing procedure.

After the concrete has been repaired, the anchor hole may
be drilled in accordance with Article 3.1.5.

All concrete failures shall be reporteé cn Feorm Ls-CZA 1.0/
or equivalent and sent to the Consulting Enginee:s for
review within two weeks from the occurrence.

equal to or greater than one anchor diameter, Or loosening
the extent that the anchor cannot be tightened to the inst»

ti

a.

2
lla-
on torque.

If the unacceptable anchor can be removed without damagins
the surrounding concrete, the hole may be redrilled anc the
anchor replaced with the next larger size anchor. The
embedded length shall conform to the reguirements of
Table 38-2 and Figure 38-6. For such cases, 1"f§ anchors
may be replaced by 1-1/4"¢ anchors having minimum embecd
length (Le) of 8", installation torque of 400 * 30 ft-Ibs
and testing torque of 250 ft-1lbs minimum.

ec

1f the unacceptable anchor cannot be removed without
damaging the surrounding concrete, the anchor locatien

shall be moved within the tolerance given fcr the anchor
plate detail. The minimum center to center distance fro-
the unacceptable anchor to the replacement hole shall be

2 times the nominal bolt diameter. If this distance excesis

. 3

the given tolerance on the placement of the anchor plaze

1 oy ) - - y. s . . I 8 - N -
Consulting Engineers shall te nctiliea dbellT?

(Y]

3o b P -
Qétald, € nsStlitlin -9 8 1 a s

s - . ey
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¢. Unacceptable anchors that cannot be removed without damaging
the surrounding concrete shall have their projecting end cus

off. A saw-cut or flame-cut method is acceptable for removinsz
this projecticn.

d. All anchor failures and relocation shall be reported on For-
LS/CEA 1.0 or equivalent and sent to the Consulting Engine
for review within two weeks from the occurrence.

-
-
s

m
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Inspection and Testing

Non-Safetv Related Work: Contractor shall be responsible

for all inspection and testing work as required or as neele:Z,
unless otherwise indicated. Purhcaser and the Consulting
Engineers may, during the course of the WORK, inspect the
various phases of the WORK at the Project Site for full
compliance with all reguirements of this Standard Specifica-
tion, the Project Specification and the design drawings.

Any work failing to meet the specified requirements shall

be rectified or replaced by Contractor at his expense with
nc cost to the Purchaser.

Safety Related Work

General Provisions:

a. Installed concrete expansion anchors shall be subject
to inspection and testing as specified in this Article
§.2.

b. Inspection and testing shall be performed using a
calibrated torgque wrench. The torgue test shall be
performed after a minimum elapsed time cf 6 hours and
before an elapsed time of 14 days.

¢. The agency responsible for this inspection and testinc

shall be independent of the Contractor and shall be as
designated by the Purchaser.

d. The inspected anchors shall be suitably marked.
e. The inspection results shall be documented in a suitable
test report which should include information such as
the following:
el. Compliance with the minimum testing torque require-
ments of Table 38-8 for concrete and 38-9 for
solid block.
e2. Compliance with reguirements of minimum embedded
-lengths, spacing, edge distances, bolt projecticn
beyond nut and plumbness, as indicated in Table
38-2, Articles 3.1.4 and 3.2.3.
Location of inspected anchors.

- N - -~ - Y I 4 e -
ed. Location of all anchors represented by the inc-2cta:l

-25=~
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4.2.2 Calibrated Torgue Wrench Inspection:

a.

Calibraticn: Torgue wrenches to be used for inspecticn
shall be of the dial indicatinc type and shall be calibra-
ted before use to verify that they are accurate in the
testing torgue range. The tolerance on these torgue
wrenches shall be within +4 percent. Calibration of

these torque wrenches after initial qualification shall

be on a monthly basis.

Freguency and Segquence:

bl. Maximum one anchor per assa2mbly, but a minimum
of cne out of each ten expansion anchor installed
in that assembly, shall be selected for testing.

b2. 1If the tested anchor is unacceptable, all the
other anchors in the assembly as defined in bl,
above, shall be tested.

Inspection and Acceptance -

cl. On inspection, the inspector shall place the wrench
on the nut of the selected anchor and apply torgue
to the nut until the torgue reaches the applicable
testing torgque given in Table 38-8 or 38-9.

Table 38-8

Minimum Testing Torcue for Anchors
Installed in a Minimum 3500 PSI Concrete

Minimum Testing
Torgue (ft-1b) % |
BN Wedge Type
ey, [ s
1/4 5 5
3/8 15 15
1/2 35 45
5/8 60 90
3/4 110 160
1 200 200

-26~
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Table 38-9

Minimum Testinc Torgue £or Anchors
Installed 1n 1500 psi Solid Cocncrete 2lock

1inimum Testing Torque

Nominal Bolt (ft-1b)
Diameter (in) Wedge Type Sleeve Type
3/8 10 10
1/2 25 25
5/8 35 35
3/4 70 -

c2.
c3.

£
<;> c4.

If the nut of the inspected anchor is not turned, the
anchor shall be accepted. If the nut is turned, the
anchor shall be considered unacceptable.

Unacceptable anchors shal' be reported to the responsible
Contractor for re-torquing to installation tcrgue and
re-inspection. If the anchor is agaim unacceptable,

it shall be replaced in accordance with Article 3.4.

A record of the following items shall be maintained
for each anchor tested or replaced.

l. Location of tested anchor

2. Embedded depth, determined by one of the following
methods:

a. Anchor length marking and measuring projection
b. UT - Conforming to ASTM E-114

3. Verification of spacing and edge distances as
defined in Article 3.1.10.

4. Degren from plumb

S. Check for nut being flush vith the bolt as a mini.nurm.
6 Check for numnber of washers to be within the
specified limit
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£ ‘ CONCRETE EXPANSION ANCHOR INSTALLATION

CONCRETE OR ANCHOR FAILURE/DAMAGED REBAR REPOKRT

Commonwealth Edison Company

Report No.

|
Date |
. |
|
Page 1 of |
DLaSalle County Station DLaSalle County Station ‘
Project No. Unit -1 Project No. Unit =2 ‘
' |
| l
2. {1 Building Floor Elevation ‘
|
3. S&L Dwg. No. Detail No.
;’“, 4. Structural Element Affected"
&
) 0O slab (top side) Owall (exterior)
C] slab (bottom side) Owall (interior)
- [J beam (top) Qcolumn
4 [0 beam (side)
<
o s. Reason for Relocation of Anchor:
!
N
= [(JRebar nicked (] Rebar cut
g [C] Anchor failure [] Concrete Failure
S
6. The depth of damaged rebar inches.
o
4 y Location: Attached is a sketch indicating actual location
of the expansion anchor detail with respect to the ‘
nearest column lines and elevation and anchor(s) |
which failed or damaged rebar. Sketch shall be |
identified by report number and proper page |
number (s) . |
|
8. Prepared: Reviewed: |
(Installed (NAME) (Client (NAME) |
Contractor) Q.A.)
@
.) (ORGANIZATION) (ORGANIZATION)

(DATE) (DATE)
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GROUTING OF EXPANSION ANCHORED PLATES

General

The purpose of this procedure is to provide an alternate
to the use of metal shims, as specified im Section 3.1.1l1,
behind expansicn anchored plate assemblies.

Materials

Grout for filling voids behind expansion anchored plate
shall be premixed grout, Embeco 636, Masterflow 713, or
Masterflow 814 or 813 cable grout, manufactured by Master-
Builders, or other approved grout meeting the requirements

of this specification.

Premixed grout shall develop an ultimate strength of 5500
psi at 28 days.

The grout shall show no signs of bleeding.

Preparation and Mixing

Surface Preparation

a.

All surfaces to be in contact with grout shall be
thoroughly cleaned. All laitance, oil grease, loosened
particles of aggregate, damaged concrete, loose rust,
loose mill scale or any loose particles or coating that
may interfere with complete bearing and bond or may
react with grout materials shall be removed prior to
placing grout.

The concrete surface to be in contact with cement grout
shall be dampened but not saturated for a minimum of

24 hours prior to placing grout. Free surface moisture
shall be removed just prior to grout placement.

In addition to the above, for premixed grout, follow
manufacturer's recommendations.

Concrete and steel surfaces to be in contact with grout
during placement shall not be colder than 40°F or hotter
than 85°F.

Forms

Forms shall not leak or deform during grouting operations.

Adequate space shall be provided for between the forms
and the base plate to allow rapid and continuous ...z~
ment of grout.

Wall plates shall have rigid grout retainer forms placed
on the bottom and sicdes of the assembly plate. The

grout retainers shall be sealed at the wall and the
assembly plate.
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$.3.3° Mixing

a. Premixed Grout shall be mixed per the manufacturer's
recommendations. f

b. The Premixed Grout shall be flowable haviné flow cone
consistency (per CRD-C79) of 20-30 seconds at 70°F.

€. Grout shall be agitated between mixing and placing,
however, retempering will not be permitted.

d. All grout shall be placed within 1-1/2 hours after the
addition of mixing water to cement if the grout tempera-
ture does not exceed 65°F or within one hour 1f the
grout temperature is between 65°F and 75°F.

e. In case the entire content of the premixed grout bag
is not used, the remainder may be used within a maximunm
period of one month, if stored in an airtight container.

5.4 Placing and Curing
5.4.1 General Placing Requirements
(:D a. Grouting of a plate shall be a continuous operation
(_-‘ until the whole plate is completely grouted. Grout

shall be injected behind the plate with a portable hang
pump with an injection hose and flattened reducer
nozzle.

b. Inject grout from bottom of wall plates, pump grout up
behind plate until the gap between plate and existing
concrete 1is filled.

c. Vibration from nearby equipment must be prevented until
after the grout takes its final set.

5.4.2 Cold Weather Placing of Grout

a. No grout shall be placed if surrounding temperature is
below 45°F. Grout minimum temperature during placing
shall be 55°F.

b. The use of calcium chloride or ~ther accelerating admix-
tures to the grout to prevent fre:zing and/or develcp
strength of grout in a shorter period of time are not

permitted.
2:48:3 Hot Weather or High Temperature Environment Placing of Grout
:3> a. Grout temperature at time of placing shall not exceed 75°F.

b. Retarder admixtures are not permitted.
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Curing of Grout

a.

Exposed surfaces of grout shall be cured immediately
after completion of grout finisking and/or form removal
by applying curing compound.

Curing compound shall conform to ASTM C309 and it shall
be applied in accordance with manufacturer's recommenda-
tions after any water sheen which may develop after
finishing has disappeared from the grout surface.

Exposed sucrfares of grout and the place in contact with
it shall be p:>tected from temperatures exceeding B85°F
for at least 3 days after placement.

Exposure of the grout to freezing temperature after
placement shall be prevented until it has been cured
for at least 3 days at 70°F, or 4 days at 55°F.

No load shall be applied on the grout until it has been
cursd for at least 7 days.

Testing

General

a.

b.

Owner shall be responsible for all testing weork required
by this specification unless otherwise specified.

Purchaser may, during the course of the WORK, inspect
the various phases of the WORK for full compliance with
all requirements of this specification and the design
drawings.

Testing Regquirements

A, .

All grout for the work shall be tested in accordance
with the reguirements of Table 1. Reports of the test
results shall be submitted to the Consulting Engineers
for review.

Initial tests shall be performed prior to the use of the
grout. All grout components, including the water, tc

be used for the initial test shall be those approved for
use .

Sampling of grout for control tests shall be at the time
of placement, except for time of efflux which shall be
measured just after initial mixing.

The following exceptions apply to ASTM C232 for grout:

Use Method A, "Sample Consolidated by Tamping".

-31-
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1.3

1.4
1.4.1
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yality Assurance Proaram (For MNuclear Safety Related Yerk Cnly):
hall conform to tre recuirenents of the Quality Assurance Articles
of the Project Specification.

Installaticr 2nd Inspection Documsntation

L

nstallation Prccedura:

a comlete installaticn precedure %3 the
"

Contractor shall submit . ced :
Consuiting Enginsers for raviaw, dricr to zny instaliatics, 17 ac-
cordance with Contractar's quality assurance orocecure, ihe Droce-
dure shail describe the implemertaticn of tnis Ferm, LS-CEA, and
shall incluce but not be limited to, the follewing:

a. Installaticn process

b. Equipment to be used

¢. Tolerances for Squipment

d. Equipment inspsction freguency

e. Types of installation devices and calibration fraausncy

f. Overall anchor length and minimum depth of hole for each anchor
diameter.

g. Methods to verify prcper anchor length (i.e., marking bolt ends
for lengths). ”

h. Methods to verify oroper hole depth, spacing and edce distance
from anchor to edze of concret2 or steel lined openings.

i. Methods to verify actual embedded length of an installed anchor
with no marking for bolt length.

j. Methods to determine the angularity of the installed archer.

k. Repair methods for damaged concrete and grouting precedure for
patching up abanconed holes.

1. Methods to identify the locaticn of a nicked bar.

m. Infermation to be dccumented.
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The minimum embedment depth in accardancs
drawings has been provided. For cdrawings r2lease
structicn before 7-20-79 '
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2.2

2.3

2.4

2.4.1
2.4.2
2.5

2.6

SARGENT & LUNDY 2orm LS-CEA
s, 3av. 8, 5-13-81
MATERIAL
Tvae 23 Finish 2f “aterials:
Concrete ex,aws:cn anchors and accassories ,natt L2 -:22 of rtqn

= ce
steel with zirc nlated finich conforring to U. 3. Feiz-2l Soezifi-
caticn (3-2-3233. Stainless steel may be used in 3S.z2l2 af this
coated carbon steel.

Strength of Materials:

The matarial shall have a minfinum yield strnr::h of :.,C”O psi for
self-drilling and weage type anchors, and 50,002 zsi 7:- sleeve tyce
anchors. The mater1a1 shall have a minimim tensiiz strength of
75,000 psi for all anchors.

Cross-Secticnal Areas:

The smallest cros.-cectional area of the stud bolt ¢f an exparsion
anchor shall not be less than the cross-sectional ars:z at the thread
root.

Size Limits:

The bolt size limits for expansion anchors shall be as fallows: (all
sizes shown on design drawings are bolt sizes for sl:ave and wedge
type anchors).

Sleeve Type: 1/4" through 5/8" diameter of stul bolt.

Wedge Type: 1/4" through 1" diameter of stud Solt.

Types and Makss of Anchors:

Concrete expansion anchors used for the WORK shall te one of the
types and makes indicated in Table 33-1, Other co-crate excansion
anchors not specified in Table 38-1 may also be acceztable proviced
they meet the reguirements of this specificaticn znc are specific-
ally approved by the Consulting Engineers.

Certificate of Conformance:

For nscle fety relates vork, the material suonliz- shall provide
I~Aa

ar safety A -{laals
certificate of conformance for ezch sninment mage s the site.
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Table 38-1

@

Types, Classifications, Use and “Mstes of Expareicn Anchors

Tvoes of Anchors Sleave wedge
U.S. Faderal Ssacificatien Grouo II Grouc Il
FF-S-225 Cliszificaticns: Type 3 Type &
Class 3 Class 1
Permissible Usa: For Block For A1l dork :
Walls Only !

Manuf acturers:

Products:

3. HS1ts Fastening -~ | =~ wesscssess Hilti Kwik=2:2iz
Systems, Inc. Stud wedge i
Anchors !
b. ITT Phillips Drill Red Head Hex Red Head Weizz i
Company Nut Sleeve Anchors |
Anchors :
¢. Ramset Fastening Dynabolt Mark Trubolt asdzs i
Systems Il Hex Nut Anchors
Sleeve Anchors 1
d. The Rawlpiug Rawl Leok/Colt Rawl-Stud

Company, Inc.

Hex Nut Sleeve
Anchors

Wedge Ancheors

—— i — —— - ——

e. USM Corporation Paraslesve Hex Parabolt wazce
Construction Products Nut Masonry Anchors
Division Anchors

f. Wej=I1t Corporation @ |} = e=sccence. Wej=It Oouzi

of Allied Products
Corp.

Wedge Ancrcrs




3.

3.1
3.1.1

3.1.2

3.1.3

3.1.4

3.1.5

3.1.6
3.1.7

3.1.8

3.1.8

SARGEINT & LUNDY
ENGINEERS Fcn LS-CEA

CHICASD Rev. 8, 5-13-81

INSTALLATION

(For all expansion anchors except 2s noted)

General ?rovisions:

Concrete excirsion anchors shall b2 nstalled in zccordance with %he
manufacturer's spacifications 2nd racommendztions 2nd the renuirze
ments of this Forn LS-CEA. In case of conflict, the regquiraments of

this form shail govern.

The minimum embedded lengths, spacing and edge <distance for expan-
sion anchers shall conform to Table 33-2 ani Figure 233-6 unless
otherwise incicatad in Article 3.1.10.

The overall anchor length and the hole depth reguired shall be dete-
mined by Contractor such that the specified minimum embedment lensgth
and bolt projection can be obtained.

As a minimum, nut shall be flush with the end of 2a ancher, kowsver,
a 1/4" thread projection atove the nut after installation is rescocm-
mended. If projection exceeds 1/4", projection shall not be remcved
without the consent cf the Consulting Enginser, If consent is aiven,
a record of embecdment depth shail be mace for all ancher with remcoved
projections.

Holes for the anchors may be drilled through hardened grout, but the
embedded length snhall be determinzd frem the surface of the rouch
concrete. Holes for the ancnors may be drilled tarougn surface
repaired concrete, but the emcedced length shall he determired in
accorcance with Article 3.1.9. Holes shall not b2 drilled through
grout or repaired concrete that has not coroetely hardensd nsr shal)
grout or concrete be placed argcund anchors witacut the agoroval of
the Consulting Engineers.

Reuse of expansion anchers shall not be permitted.

174"¢ expansion anchors are allowed in all locations of reinforced
concrete, except where prohibited in Table 38-3, provides the re-
quired hole depth is less than tha effective dapth of %hez concrete

covering.the main reinforcement. 1/4"Q expansion anchors shall not
be usad in solid block walls.

. xa§ps‘cn anchers is not permitted without asproval

g ngineers.
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REPAIRED CONCRETE

//OUTS“‘ QRE3AR

o

=

L
3 l
\CONCRETE COVER

Figure 38-5
éﬁb e Anchors Installed in Rerairad Concrete

3.1.10 Refer to Table 33-2 and Figure 38-5, where in:

S = Centar to Center distance between anchors in adjacent assem-
blies

ED = fdge distance, measured from center of the anchor %o the
nearest concrete ecge
ES = £dge distance, measured from center of the anchor teo the

nearest surface of a steel lined opening (sleeve, etc.)

a. When twc archors of different diameters are installed adjacent
to each other, "S" shall be the average of the twc "S" dimen-
sions.

b. If dimensions £,, Ec and S cannot be maintained between two
1

anchor assembliids, &1lowable ersction tolerance indicated on
the desizn dravings should be used to resolve the prodlen. If
the prublem involves ancnors installed by a0 different con-
tractors, their erection tolerances shouid be used or the Con-
sulting Srginzers should te notified for 2 resoiution

€s TR moharg ingtalled %2 @ mindrus of 1820 ehelded Tanath, L#
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Table 28-2

Form LS-CEA
Rey. 8, 5-13-81

Minimun S~=oedded Lenath, Saicire 2nd Ecdca Cistince
FOr Cx237812n ~nCRIrs

Minimum Hinimum Edze
Embedded Cistance (incnes) |
Length (inches) Minimum
Nominal Eolt Le Spacing Ed s
Diamster {inches)
(inch) 4.54 84d (S) &,5¢' | &d' 4.5d' g4’
1/4 1.25" 1.2 2.5 1.5 3.25 1 1.75
3/8 1.75" 3.0 4.5 2.5 5.0 1.25 r 8
1/2 2.25 4.0 6.0 3 7.0 1.5 2.5
5/8 2.8 5.0 7.5 8.5 2 4.25
3/4 3.4 6.0 9.0 5 10.0 2.5 .0
1 4.5 8.0 12.0 6 13.0 3 6.5 i
| \
*
<3 /’I | t—sss ARTICLE '+ _J4SURFACE OF!
5“ | 3.2.3 ROLSH COC
 + s l 1 i
o ~ fre—— 1_ |
u,\ : | . e | 1 \ i
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3.2.

3.2.10

3.2.

9

11

Form Lo-LZA
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It is permissible to cut one reinfcrcing bar per area2 as given in
Article 3.2.9a except for the elements given in Table 28-5.

al. A 18'-0" x 13'-0" square with its center at the point whera the
reinforcing bar was damaced whan th2 reinforcing bars are
spaced 12 inches or more on centers.

82. A& 9'.0" x 8'.0" cguara with its centsr 2% th2 peint whara th2
reinfcrcing bar wac damaged when <he reinforcing Dars are
spaced less than 12 inchas on cents:s,

b. The location whare tre reinforcing bar is cut shall ba suitadly
identified on the anchor plate where this bar is located sc that
all contractors can identify the damaged rebar location.

c. The damaged rebar shall be documented on Form LS-CEA 1.0 or
equivaient and sent to the Consulting Zngineer for raview with-
in two weeks from the occurrence.

d. Cutting more than one reinforcing bar withir th2 areas givan in
article 3.2.9 al, a2 is not allowed without the consent of the
Consulting Engineer.

e. When it is permissible to cut reinforcing steel, it shall be cut
using a quality diamond carbic2 tipped bit.

The following procedure should be followed for metal detactior:

a8. Using a metal cdetectcr, the location of all holes to be drilled
a?d reinforcing bar pattern shall be laid out on the structural
element. = —

b. If metal cetection indicates the presence of a reinforcing bar
at thes anchor design locaticn, the ancher plate asserhly zhould
be moved within the allgwable erection tolerance incicated on
the design drawings to clear the reinforcing bar.

€. If the anchor piate tolerance dces not z1low sufficient mova-
ment to clear reinforcing, the Consulting Engineer shall be
notified sc that the problem can Se resolved before proceeding.

d. If per chance the reinforcing bar is still cut, the procedures
given in Article 3.2.9 shall be followad.

Where Table 32-5 or Figure 38-7 to Ficure 33-9 refers to this

article, drilling of nolas is 2llowed wit=out tre use of the mets!
detector if no reinforcing tar has been idantifizd as dameged witain
the araas given in Articie 3.2.2.2. If a reinfo-zing bar has been
Cut, the prececdures in Article 3.2.3 snall be follawed.

e 3 L | - 3 = . .

4S8 Of a matal detector is not required far 1/4 inch digratz-
Py
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. 3.2.14
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The maximun nurmber of standard washers or ccrmbiraticn of standard
washersand A-36 plate washers shall be limited to five.

The locaticn of an individual anchour can ba changed te facilitate
installation orovided the following tolerances ars met:

Relocaticn of On2 or Two 301ts Par Assz=h1, [Fig, 22.12)

d' or 'Sd' emoadment, 2 relecatiun within 2

For bolts with '4.5
cius sn .1 ba pernissisle, if the fellewing
at:

circle of '23' ra
requirE‘ﬂn.s are m

1. The minimum edge distance cetween the anchor and the plate
edge meets the requirements as shown in Table 38-4.

2. Requirements of Es' Ed' Le per Table 38-2.

3. If the angularity of the relocated anchor is < 4°, use of
the same size anchor is allowad.

4. If the_angularity of the relccated anchor is > 2%, and
< 10°, next larger size snall be used for the relocated
anchor. For example, use 5/8"9 anchor 1n place of 1/2"C,

1"9 in place of 2/4"3. For existing 1"? anchc~, the reic-
cated zncher shall be of the same diareter and the ancu-
larity limitaticn of 4%, per paragraph 3.2.1+.a.3 shall te
maintaired.

Relocation of More Than Two Bolts Per Assembly (Fia. 38-15)

Any number of anchors in a clate asserSly can be relocated as
long as the installed spacing betwesr tne anchors is within
plus or minus two bolt diameter of the original anchor location
and the require~ents given in Secticn 3.2.14.3 2re met, For
o%her cases the Consulting Engineers snall be notified for res-
olution.

Relocation of Bolts OQutsice the Zxisting Plate Assarblies

1. The maximum pernissible relccaticon shall be in an arc of
radius 3" as shown in Figure 38-13 and Figure 3S-14,

2. Requirements of £ o kg per Tabln 38-2 and minimum edge
distance r::u\rerén;s '=r able 23-4 shall be met.

ne ol: in an asssmdly is reloczted
semaly, & mav restanguler olase o
visting zssemdly plate, of si
3 o
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5. The anchor size shall remain the same 25 in the existing
plate assembly, except where mera than nalf of th2 total
nurber of anchers are being moved. For such cases, the
Consulting Enginesr shall be contacted for resdiution.

TAZLE 38-4

Minimyn Edge Distance for
Punched, Rearsd or Jrilled Foles (inches)
At Rolled Edgas of
Anchor Size At Sheared tdges Plates or Gas Cut Edges
1/4" 12" 3/8"
3/8" 3/4" 172"
172" 7/8" 3/4"
5/8" 1-1/8" 7/8"
3/4" 1-1/78" 1"
'y 1-3/4" 1-1/4"

3.2.15

@ 3.2.16

Where oversize and slotted holes are provided in the field to facili-
tate installation, hardsned washer or square structyral olate wash-
ers of A-36 material, as shown in the Table 33-4A & 33-33, snail oe
used. Such washer shall cover th2 entire hole zr2a in the plate,
Holes can be enlarged by flame cutting ud tc 1/8" less than the
required size, and then reamed or rotary filed to the siz2 required.

If an installed plate is to be replaced by a new larger plate, the
minimum center to canter distance from the existing ancnor {2 the nsw
anchor shall be 2 times the nominal boit diameter. Th2 projecting
end of the existing anchor shall be cut off per Section 3.4.2.c.

n
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TABLE 38-4A

Plate Washer Size - For Slotted Holes

SHORT SLOT

1-1/16 x ¢-1/8

3-1/2 x 3-1/2 x 3/8

LONG SLOT
| mAX. SLOT.SIZE MINIFUM MAX. SLOT SIZE MINIMUM PLATE
e T S WASHER (inches) WASHER SIZE WELD
(d+1/16)(d+1/4) SIZE (d+1/16)(2 1/8d) (inches) SIZE
| 5/16 x 1/2 Use 5/16 x 9/16 2 x2x1/4
| 7/16 x 5/8 Min imum 7/16 x 7/8 2 x 2 x 5/16 See
9/16 x 3/4 of 2 9/16 x 1-1/8 2-1/2 x 2-1/2 x 5/16 Note
11/16 x 7/8 Standard 11/16 x 1-3/8 2-1/2 x 2-1/2 x 5/16 Below
13/16 x 1 Hardened 13/16 x 1-3/4 3 x 3 x 5/16
1-1/16 x 1-1/4 Washers

L te washers sthn in table above shall be welded to the base plate on two opposite sides of the

Cote washer with a 1-1/2" long fillet weld.
Lo 1/4" and 3/8" thick plate washers, use 174" fillet weld.

For 3/16" thick plate washers, use 3/16" weld, and

COVIIND
SY2ANIOND
ACNNT ® LN3IONYS
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-G Wadd
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TABLE 38-4B

Plate Washer Size - For Oversize Holes

PLATE
URSHLER
HOLE
{vin hes)

5716

/16

9716
11/16
13/16
1-1/16

SI"ZOELEIN MININUM HOLE SIZE MINIMUM
WELD PLATE WASHER SIZE IN PLATE WASHER S1ZE
SIZE (inches) (inches) (inches) (inches)
1/2 1-1/2 x 1-1/2 x 3/16 9/16 to 3/4 2x2x1/4
g 5/8 1-5/8 x 1-5/8 x 3/16 11/16 to 7/8 2-1/8 x 2-1/8 x 1/4
Bada 3/4 1-3/4 x 1-3/4 x 3/16 13/16 to 1 2-1/4 x 2-1/4 x 1/4
Below 7/8 2 x 2 x 3/16 15/16 to 1-1/8 2-1/2 x 2-1/2 x 174
1 2-1/8 x 2-1/8 x 3/16 | 1-1/16 to 1-1/4 | 2-5/8 x 2-5/8 x 1/4
1-1/4 2-1/2 x 2-1/2 x 1/4 1-5/16 to 1-374 3x3x3/8

' 1o owasher with a 1-1/2" long fillet weld.

S and 378" washer plates, use 1/4" fillet welds.

“1ote washers shown in table above shall be welded to the base plate on two opposite sides of the
For 3/16" thick plate washers, use 3/16" weld and for

COVIIND
SEHIINIONSI
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Table 38-5

Criteria for Drilling Holes fer Expansicn Anchers in Cencrete

Area2 |
Element No. Descripticn
Concrete Siass* 1 See rigure 33-7. |
Concret2 3zam 2 See Figure 33-3.
Concrete Columns 3 Drilling is allcwed with the use of the |
metal detector. :
" Interior See Article 3.2.11 |
- ps & :
S Above grade 5 For nuclear safety relataed w2ll and w2ils
b monolithic to nuclear safetly rajated walls, -
5 § see criteria for walls telcw grade. For |
8|S »other walls, see Article 3.2.11. !
,§ ne Below grade 6 Drilling holes is allc.ed. For the use cf
metal detsctor, see Figure 23-2. |
Primary Containment No drilling is allowed, unless approved o7 |
Exterior Hall 7 the Consulting Engineer.
& Orywell Floor B
Concrete Slabs on 8 For the top of the siab, se2 Article 3.2.11,
@ Metal Deck For the bottom of the slab, drilling is nct |
allowed. {
Concrete Finish S Drilling holes is allowsd providad the noi2
is comoletely within the concretz finisn. 1
Meta] dataction is not regquired. However,
anchors installsd in safstvereglatad struc-
tures shall not be placed in finish unless .
shown on the structural desicn drawings or
z approved by the Consuiting Engineers. |
—
gg ‘ Containment 10 No drilling is allcwed.
- 1
2 Others 11 Drilling of holes is allowed. For applica- |
- tion where the metal detsctor is to be useZ, !
see Figure 38-7. For mats, “L* 4s the ,
distance betwean acjacent colu=n !
- 5
Corcrate for Steam 12 centerlines. ‘
Tunna'! I . .
E Drilling of holes is allcwed with the uss °7
Concrete for Fuel metal detector. -
Panls 13 :
Mazanry Sleck Walls 34 no ¢rillisg dis 21lcwed uniess shcan &0 02
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Expansion Anchors Allowed

No mectal

See

Ar

detecror required
L
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Exaaﬂs on Anchors Allowed

Use

zetal

certector

Dimensicn "A" shall be as follows:
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Tightening of Expansicn Anchors:

After the anchors for a connection are driven irto the holes, they
sha1l be brougnt to a "hand-tignt" conditicn so t-:t all parts cf the
connection ar2 in contact with cne another.

For wedge and sleave twoe anchors, the anchors sh2ll be tighienad (o
the torcue vaiues given in the applicaole Tadle 33-8 or Tanlz 33.7,
This tignien ng shali preocead systematicaliy from the most rigil or
fnner part of the connaction to its free edges. Curing this ooera-
tion,. thare shall be no rotating of the narts exca2pt the rutls,

A calibrated torgquz wrench shall be used for tightening expzansion
anchors. Verification of calibration and recalibration shall be
performed per the Contracter's approved procedure. The fellowing
frequency is acceptable.

a. For a direct reading torque wrench, on a montnly basis.

b. For snap-type torque wrench, on a weekly tasis, bv using an
upright cr horizontal bench tester. This tester shall be veri-
fied for calibraticn or racalibrated at a frequency prescribed
by the manufacturer.

Table 38-6 Installation Torque, ft-1b.
For Anchors Installed in Minimum 33C0 PSI Concreate

] Torgque Range
No =y
D?g;gglre°1t Wedge Type Anchors
4.5'd' Emd., | 8'q" En9.
174" : 5-8 6 -8
3/8" 25 - 35 27 - 35
1/2" §5 - 65 65 - 75
5/8" 80 - 90 130 - 150
3/4" 150 - 175 230 - 270
o 250 - 300 280 - 320
The Contractor shall exercise cauticn not to asver torgqus
the bolt to cause damage to concretis or bolt.

Table 33-7

Installation
Installed in Solid cliack Yails

Rominal 3

La TP e K| s
PgigTauer ) w2
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Repair of Failures: Failures shall be rectified as foliows:

Concrete Failure: This shall include all cracking cr spalling of the
concrete in the vicinity of an installed ancher.

a. Thes congrzte shall
concrete rcpairing procecdure.

b. After the concrete has been repairad, the anchcr hole may be
drilled in azcordance with Article 3.1.5.

¢. A1l concrete failures shall be reportad on Form LS-CZA 1.0/0r
equivalent and sent to the Consulting Enginesrs for review
within two weeks from the occurrence.

Anchor Failure: This shall include anchor breakage, slippage equal
to or greater than one anchor diametsr, or lcosening to the 2xtant
that the anchor cannot be tightened to the instaliation torgue.

‘a.  If the unacceptable anchor can te removed without damaging the
surrounding corcreta2, the hole may be redrilled and the aichor
replaced with tne next larger size anchor. Thz embedded lenath
shall conform to the requirements of Tadble 33-2 ard Figure
38-6. Fer such cases, 1"2 2nchors ma2y be replaced by l.1/242
anchors having minimum erbeddsc length (Le) of 3", installation
torque of 400 + 30 ft-lbs and tesiing torgue of 250 fi-1bs
minimum.

b. If the unacceptable ancher canrot be reroved without damaai
the surrcunding <zoncrete, th2 anchor lacation sn3ll be- mov
within the tolerance given for the ancihor plate cetail. T
minimum center %0 center distance frcm the unaccentahle anchor
to ti2 replacenent nole shall be 2 times the nominal bolt cdia-
meter. If this distance excezds the given tolerance cn the
placement of the anchor plate detail, the Consulting Engineers
shall te notified before proceading.

ging
ovel
he

€. Unacceptable anchors that cannot be removed without damaging
the surrounding concrete shall nave their projesting end cut
off. A saw-cut or flame-cut method is acceptabie for removing
this projection.

d. All anchor failures and releccaticn shall be repcrted on Form
LS/CEA 1.0 or equivalent and sent to the Censulting Snginesrs
for review within two weeks from the czcurrance.

-
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INSPECTION AND TESTING

Tatad Yark: Contrzctor shall be reszonsible for all

L ]
m

Noa-Safety

A
o~
Tnepectics anc tasting wark as recuired or as needed, unless other-
wise incicated. Purcnaser and the Consultirg Eaginzsrss 72y, suring
the course of the w03X, incpect the varidus his:s of the WCAX at the
Project Site for full cemeiiznce with 211 regquirements c¢f tais Stan-
dard Specifization, the Projsct Scecification 2nd iR jesign
drawings. Any work failing to me2t the ssecified regui~zments snall
be rectified or replaced by Contractor at his expense with no cost to
the Purchaser.

LU |

L

Safety Related Work

General Provisions:

a. Installed concrete expansion anchors shail be subject to in-
spection and testing as specified in Article 4.2.

b. Inspection and testing shall be performed using 2 calibrated
torque wrench. The tcrque test shall be perfcrmed after a
minimum elapsed time of 6 hours and befores an elapsed time of 14
days.

c. The agency responsible for this inspecticn and testing shall be
independent of the Contractor and shall be 2s designated by the
Purchaser.

d. The inspected anchors shall be suitably marked.

e. The inspection results shall be documented in a suitable test
report which should include information such as the following:

el. Compliance with the minimum testing torgque requirements of
Table 38-8 for concret2 and 28-2 for solid bleck.

e2., Compliance with requirements of minimum erbedded lengths,
spacing, edge distances, bolt prcjection beycnd nut and
plumbness, as indicated in Table 38-2, Arzicles 3.1.4 and
Jokede

e3. Location of inspected anchors.

ed. Loration cof all anchors represantad Dy the inspected
anchor.

Clanat, wna Al Jhsmanmé .- £ 3 .
eS. Signature of inspector anc date of inspecticn.

A g mmissad s4 shn S mamacan TArm
- -vw I W vaewe -~ - ~ . . - - - 1

-h

-

-
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-

W

©
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use to verify that they are accurate in the testing torque
range. The tolerance on these tcrqua wrerc-2s shall be within
+4 percent. Calibration of thase torque wrenches after initial
qualification shall b2 on 2 monthly basis.

Frequency and Sejusnce:

bl. Ma<imum one 2nchor per asserhly, but 2 minimum o7 cnme out
of each tan 2xpansion anchor installad in that assemdly,
shall be selectec for tasting.

b2. If the tested anchor is unacceptable, 211 the other
anchors in the assemoly as defined in bl, above shall be
tested.

Inspection and Acceptance

cl. On inspection, the inspector shail place the wrench cn the
nut of the selected ancnor and apply torque to the nut
until the torque reaches the applicabie testing torqus
given in Table 33-8 cr 38-9.

Table 38-8

|-
-

Minimum Testina Toraus for
2 Bt N

> Archors
Instalied in 2 ™ 1

-
==
<. Cammrnasts
- -l - e

3

Minimum Testing
Torque (ft-1b)
Wedge Type
Nominal Bd1t
Diameter (in) 4.54 84
1/4 5 5
3/8 15 15
1/2 35 45
5/8 60 90
3/4 110 160
1 200 200

Minimum Testing

—uy : yeeon :
Installiaz 12 [=_ . 081 30113 Lansret Atk
“ .. - P o,
AT ITNuT et '.; orgus :
. % -~ b ] ¢ .
Nominal Bolt {ft=1b) |
Diareter (1n) | “edgs ispe | Slesve i2e
| |
l - e ; L] ‘ -
/!~ - | -
' 1 9 ~r ] - |



e

d.

c4.

SARGENT & LUNDY Form LS-CEA

ENGINEERS Rev. 8, 5-13-81
CHICAGO

If the nut of ths inspected anchor is not turnsd, the
anchor shall be accented. If the nut is turned, th2 archor
shall be consicdered unacceptable.

rtad %c the rasoc
1lation torgue 2ar
J acbcatgbla. 4
cle 2.8

o £

Unacceptabls 2nchors shall be renor
Contractor for re-torguing to inst2
inspecticn., If the ancher is eciin
be replaced in a2ccordance with Artd

-

A record of the following items shall be maintained for
each anchor tested or replaced.

1. Location of tested anchor

2. Embedded depth, determined by one of the following
methods:

a. Anchor length marking and measuring projecticn
b. UT - Conforming tc ASTM E-114

3. Verification of spacing and edge distances as Zefined
in Article 3.1.10.

4. Degree from plumd
5. Check for nut being flush with the bolt as a minimum.

6. Check for nurber of washers to be within the speci-
fied limit.

7. Visual check for washkers covering cversized holes,
and for deformed washers,

8. Torque test.
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CONCREZTE EXPANSION ANCHOR INSTALLATION

CONCRETE OR ANCHOR FAILURE/DAMAGED REZAR REPC?T

Commecnwealth Ediscn Company

LaSalle County Station
Project No. Unit -1

O

[:] Building

O

S&L Dwg. No.

Structural Element Affected
O slab (top side)
O slab (bottom side)
O beam (top)

a

beam (side)

Report No.
Date

Page 1 of

LaSalle County Station
Project No. Unit -2

Floor Elevation

Detail No.

O wall (exterior)
O wall (interior)
O column

Reason for Relocation of Anchor:

D Anchor failure
D Rebar cut

The depth of deamaged rebar

Location: Attached is

a sketch

[:] Concrete Failure

inches.

indicating actual 1location of

the expansion anchor detail with respect to the nearest

column lines and elevation and anchor(s)
or damaged rebar,

Sketch shall be identified by report

number and proper page number(s).

Prepared:
(Installed
Contractor)

IR <A
LNANME )

—— o —
T > = - X

- ———— .

Reviecwed:
(Client
Q.A.)

(NAME)

R8
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GROUTING &% EXPANSION ANCHORED PLATES

General

The purnos2 of this procedure is to provide an eliernatz to the use
of metal snims, as sp:cified in Section 3.1.11, behind expansion
anchored plate assemdi:2s.

Materials

Grout fer filling voids behind expansion anchored plate shall be
premixed grout, Embeco €36, Masterflow 713, or Masterflow 3814
cable grout, manufactured by Master-3uilders, or other approved
grout meeting the reguirements of this specification.

Premixed grout snall develop an ultimate strength of 5500 psi at 28
days.

The grout shall show no signs of blsading.

Preparation and Mixina

Surface Preparation

a. All surfaces to be in contact with grout ghall ce thoroughly
cleanad. A1l laitance, 0il grease, loosenzd particles of ag-
gregate, camaged concrete, loose rust, leosz mill scale or any
loose particles or coazting that may interfer2 with comalets
bearing and tend or may react with grout materials shall be
removed prior to placing grout. For plates which are already
installed, cleaning behind the plate is sot reguirad except
that any visible grease and o0il must be removed before
grouting.

b. The concrete surface to be in contact with cement grout shall be
dampened but not saturated for a minimum of one hcur prior to
placing grout. Free surface moisture shall be removed just
prior to grout placement.

c. Concrete and steel surfaces to be in gontact with grout dyring
placement shall not be colder than 40°F or hotter than 85°F.
Forms

1. +Forms shall not leak or ceferm during grouting cpsrations.

b. Acdequate space shall be provided for batuesn the for=s and tha
base plate to allcw rapid zrd continuous piacement of grout.
1YY Yaba y | - -~ - - - -~ b §

c “Wall pliatsg shall hive rizid 2ro vgtaitnae foros placed on &n

R ¥ : .
 § ’ IV % ;

w o
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d. Caulking in lieu of forming shall be acceptabie. Reduction in
bearing area around the plate pe-iphery dus 10 caulking being
under the plate shall be acceptadble as long as the caulking
width does rot exceed 1/2" under thz plate,

e. Caulking may bte left in place permarently. Ten percent
of the plates shall Doe inspected to verify that the
grout has been placed and the caulking width requiremerts are
met. )

Mixing

a. Premixed Grout shall be mixed per the manufacturer's recommen-
dations.

b. The Premixad Grout snall be flowable having flow cone consis-
tency (per CRD-C79) of 20-30 seconds.

c. Grout shzll be agitated betwean mixing and placing, however,
retempering will not be permitted.

d. A1l grout shall be placed within 1-1/2 hours 2fter the addition
of mixing_water to cement if the grout temoeraturs does not
exceed 63°F or within cne hour if the grout terperature is
between 65°F and 75°F.

e. In case the entire content of the premixed grout bag is not
used, the remainder may be used within 2 maximum period of cne
month, if stored in an airtight container.

Placing and Curirg

General Placing Requirements

a. Grouting of 2 plate shall be a continuous operation until the
whole plate is completely groutzd. Grout shall be injected
behind the plate with a portable hand pump with an injecticn
hose and flattened redicer nozzle.

b. Inject grout from bottom of wall plates, pump grout up behind
¥1$§e until tha gap between plate and existing concrete is
illed.

Cold Weather Placing of Grout

a. NoogrOut shall be placed if surrcunding temoerature is below
45°F. Grout minimum temperacure curing placing shall be 35°F.

b. The use ¢f calcium chloride or othar 2ccelerating acmixtiras 0
the grout to prevent freszing and/or cev/2icy stresgin ¢f grout
in a shortar ua~iod of time zre not 22-mittled,

L waashar 2 i e ot T aazie gt =~Sut
3. Greus < e e Rt tiog ol mlas The St ¥ Qeze n ToCE
b, Retzrder 2¢nixtures 3re rot pamitied,

<30~

2

w

oy



5.9

5.5.1

Form LS-CEA

SARGENT & LUNDY Rev. 8, 5-13.81

ENGINEERS
CHICAGO

Curing of Grout

b.

c.

d.

Exposed surfacas of grout shall be cured jmmadiately after com-
pletion of grout finishing and/or form removal be applying
curing compound.

Curing compound shall conform to ASTM (39 and it shall be
applied in accordance with manufistucer's recomendations after
any water sheen which may develop after finishing nas
disappeared from the grout surface.

Exposed surfaces of grout and the place in cortact with it shall
be protected from temperatures exceeding 259 for at least 3
days after placement. In high temperature 2reas the grout may
be kept wet by spraying water, or by retaining the grout's mois-
ture by keeping the form or caulking in place for 3 days.

Exposure of the grout to freezing temperature after placement
shall be prevented until it has heen cured for at least 3 days
at 70°F, or 4 dys at S5°F.

Testing

General

b.

Owner shall be responsible for all testinz work reguired by
this specification unless otherwise specified.

Purchaser may, during the course of the WCRX, inspect the var-
jous phases of the WORK for full complianc2 with all reguire-
ments of this specification and the design drawings.

Testing Requirements

c.

A1l grout for the work shall be tested im accordance with the
requirements of Table 39. Reports of the test results shall be
submitted to the Consulting Enginesrs for review.

Initial tests shall be performed prior to the use of the grout.
A1l grout components, including the water, to be used for the
initial test shall be those aporoved fcor use.

Sampling of grout for control tests shall be at the time cof
placement, except for time of efflux which shall be measurad

. just after initial mixing.
&

The follcwing exceptions apply to ASTM (232 for grout:

Use Methcd A, "Sampie Consoiidated by emping”.

-31-
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