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1 UNITED STATES OF AMERICA.m
D

2 NUCLEAR REGULATORY COMMISSION

3 - - - - - - - - - - - - - - - - - -x

4 In the Matter of

5 COEHONWEALTH EDISON COMPANY : Docket Nos. 50-373
.

6 LaSalle County Nuclear and.
.

7 Generating Station, Unit 1 s 50-374.

8 and Unit 2 s

9-------------- _ - - -x

to Room P-422,

11 7920 Norfolk Avenue,

12 Bethesda, Maryland.

13 Wednesday, March 31, 1982.

O 14 The etine in the ahove-enettlea-=atter -

15 convened at 1:03 p.m., when were present

16 APPEARANCES:

17 H. Denton

18 R. Purple

19 A. Bournia

t 20 R. Tedesco

21 A. Schwencer
.

22 C. Norelius

23 C. Williams -

24 B. Shoemaker,

25 R. Hoefling
,
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2 (1:03 p.m.)

3 MB. DENTON. Let me thank you for attending
O

4 this meeting on such short notice and tell you what I

5 would like to do. I want to call your attention to the
.

6 f act that a transcript is being taken. We vill provide,

7 a transcrip t to the various parties. The reason I am*

I

8 taking a transcript is to facilitate our review of this

9 information . So we vill assume that whatever we hear
10 from the company today is valid information and we can

.

11 use it in doing our review of this issue, unless you
,

12 choose to modify the information you present here

13 today.

() 14 I received a petition from the Attorney

15 General of the State of Illinois dated March 24th,

16 requesting that we initiate a show cause proceeding and

17 initiate other relief because of some circumstances
18 alleged at LaSalle . There are two types of problems

19 that the petition is concerned with. One is the boring
*

20 of holes through important valls in the building or

21 either partially the way through, and the other is with
.

22 regard to the adequacy of the roof design 'on the off-gas

23 building.
.

() 24 We have nade a cursory examina tion of wha t we

25 know about these issues and have talked to the Region 2

O
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({} 1 regarding their knowledge of these issues. What I would

2 like to do today is to give the company an opportunity

3 to explain its position on the matters of concern.

4 One reason for not just noticing this for 30

5 days and going with our normal pace in these matters is
.

6 the pendancy of the completion of the plant and its

7 readiness for an OL review. We have been meeting wi th*

Y#/ 8 the company quite extensively over the last few months

9 in anticipation that the plant would be finished in the

to near future. I understand it may be finished in the

11 next week or so.

12 So the kind of information that we would be

13 interested in hearing about today, if you have it

14 available, relate to the number of holes drilled, the

15 size of the holes including the depth of penetration,

16 your procedures for mapping the holes that get rebars,

17 tendons, liners, on the general layout drawings,

18 describe the condition of the damage that you might have

19 expected to have occurred in each case; namely, with a

'
20 rebar cut, partially cut, was the concrete cracked.

21 We vill also be interested in the load
.

22 conditions that exist in these wall panels that are

23 aff ected by the holes. We would be interested in where

(. ) 24 the rebar reinforcement is placed in these valls where

25 the holes have been drilled. We vill also want to hear '

(b
U

ALDERSON REPORTING COMPANY. INC,
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(]) 1 about the procedures and acceptance standards that you

2 have issued to the drilling crews and the field

3 engineerings, including the dates for when these
O

4 procedures were implemented. And most importantly, I

5 vant to understand your methodology and techniques for
.

6 evaluating the safety significance of any such

7 penetrations drilled through walls..

8 Let's see, Bob, any other points I should

9 cover at the beginning here?

10 NR. PURPLES Well, we would want similar

11 inf ormation on the design questions rela ting to the roof

12 of the off-gas building. We are not involved with the

13 drilling of holes, but the questions of the thickness in

14 its design.

15 HR. DENTON: With that introduction then, let

is me go around the room and make sure we all know who is

17 attending here. I am Harold Denton from NRR. Why don't

18 we turn to the right?

19 MS. GOODIE: I am Judith Goodie, Assistent

* 20 A ttorney General of Illinois.

21 MR. BOURNIA: Anthony Bournia, from NRR.
.

22 MR. SCHWENCER: Al Schwencer, from NRR.

23 MR. NORELIUS: Chuck Norelius, Region 3.

([) 24 MR. KNIGHT: Jim Knight, NRR.

25 MR. PURPLE: Bob Purple, NRR. -

A(v'
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1 MR. HOEFLING: Dick Hoefling, counsel for the

2 Staff.

3 MR. LEE: Byron Lee, Commonwealth Edison.

O 4 MR. DELGEORGE Lou Delgeorge, Commonwealth

5 Edison.
.

6 MR. LONGLAIS Tom Longlais, Sargeant E Lundy.

7 MR. STEPTOE: Philip Steptoe, Isham, Lincoln C-

'

8 Beale.

9 MR. MILLER: Mike Miller, Isham, Lincoln C

10 Beale, for Commonwealth Edison.

11 MR. BIGLEY: Jack Bigley, NRC staff.

12 MR. SHOEMAKER: Bob Shoemaker, IE.

13 MR. WILLIAMSs Cordell Williams, Region 3.

k) 14 MR. KUOs Jim Kuo, NRR.

15 MR. CHAN: Sy Chan, NRR.

16 MR. LIPINSKI Ron Lipinski, NRR.

17 MR. SHAMBLIN: Dan Shamblin, Commonwealth

18 Edison.

19 MR. QUAKA: Tem Quaka, Commonwealth Edison.

*
20 MR. KOSTAL: Ken Kostal, Sargeant & Lundy.

21 MR. REKLACTISa V. Reklactis, Sargeant E Lundy.
-.

22 MR. SCHROEDER: Chuck Schroeder, Commonwealth

23 Edison.

() 24 MR. MORRIS: Mike Morris, Commonwealth Edison.

25 MR. DENTON: With tha t introduction, Byron, -

()

ALCERSON REPORTING CCMPANY,INC,
,_ _ _ __ ___



. - . . . - . . . . - . . . - . . . . . .

_

..
7

[]) 1 why don't I turn it over to you to tell us what you knov

2 about these issues, and let me point out that we are

3 pleased to have Ms. Goodie here, and I will provide you
O

4 an opportunity to comment at some periodic intervals but

5 figure that you are mainly here as an observer.
.

6 HS. GOODIES I understand that.

. 7 HR. DENTONs And don' t f eel tha t we vill

/ 8 expect you to contribute directly more than you have

9 done in raising the issues in the petition.

10 HR. LEE: Thank you. We do, too, also

11 appreciate the holding of this meeting on short notice,

12 but we agree that it is absolutely necessary. I would

13 start by saying that we are deeply concerned about the

k 14 potential delay of low power licensing of LaSalle Unit

15 1, especially based on a single const' uction worker'sr

16 allegation of some possible concerns. And even reading
.

17 the affidavit, it is pretty much an indication that

18 there were f airly decent controls in place in marking

19 and so forth.

20 We are concerned that the Attorney General's=

21 office did not come to us with this issue as they have
.

22 done with several other technical issues in the past,

23 and we have been able to resolve those issues. We

() 24 continue to believe that our practices and our control

25 of engineering and construction at LaSalle County are
.

ALDERSoN REPORTING CCMPANY. INC,
~
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1 excellent. We have had'aany discussions in the last fevqg
2 months with you on that issue with NRR and with Region

3 3, and we think that all of that has pretty much

O
4 indicated that we have had good records. I think that

5 what we vill tell you today will just support and
.

6 substantiate that even further, as we are now into some

7 details.-

8 One of our other major concerns is the

9 diversion of some key people, both ours and yours, from

10 the major effort that we have all been at for the last
.

11 several months. This does have some significant impacts

12 on our customers and nu our stockholders. We do need

13 LaSalle County Unit 1 for capacity. It is not an excess

() 14 capacity unit that=ve ard Su11 ding just because we want
~

15 to complete it.

18 So it is important to us in that respect. And

17 of course, it is always important to our customers and

18 stockholders to finish. Even our own Illinois Commerce

19 Commission has reached that decision. As a result, we

*

20 do ask f or a quick review and resolution of the

21 problem . And we do appreciate your getting into it so
,

22 quickly .

23 In any event, I think that after today we can

[[a.1 24 hopefully give you enough of an indication to show you

25 tha t the re is absolutely no reason for interrupting the -

O
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1 issuance of a low power license and th e trestinggg)
2 process. So with that, I would like to ask Lou

3 Delgeorge, who is our Director of Licensing who has been

O
4 deeply involved in the LaSalle County project for quite

5 a few years, to kind of narrate and handle our
.

6 presentation.

7 HR. DELGEORGEs What I would like to do is-

8 review the allegations presented in the petition as we

9 understand them, stating the facts and the information

10 ve have which we think will resolve the concerns that
11 have been raised in your mind.

12 I would like to start with the questions

13 raised relative to the off-gas building because ve feel

) 14 that to be a less complicated isrue that can be more

15 easily dispositioned.

16 First, there is an allegation that the roof

17 thickness is eight inches as opposed to the 12 inch

18 design thickness. I would like to say at the outset

19 tha t although this building is a non-safety related

*
20 building con tainin g no safety-related equipment and not

21 requiring the implementation of our quality assura'nce
,

22 p ro gra m , we did in fact apply our quality assurance

23 program to the construction of this building, which has

[]/ 24 given us greater confidence in the accuracy of the

25 information that we vill be providing to you. <

!
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g As a result of our receipt of the petition we1

2 made a survey specific to verifying the thickness of the

3 slab in question. This was done within the last week.

G
4 He took 15 measurements of that slab thickness and

5 determined that the average thickness of the slab was
.

6 slightly greater than 12 inches. Of the measured

. 7 thicknesses, the lowest value was 11 1/4 inches. This

8 measure was taken in what we believe to be an area of a

9 floor drain on the slab roof and can be justified on

10 tha t basis.

11 We have no reason to believe that the

12 thicknesses that we have measured and the thickness of

13 that slab is not consistent with the design requirement

h) 14 f or the off-gas building roof.

15 The second allegation that was made --

16 MR . DENTON : Can we discuss that one just a

17 bit ? I have forgotten how big this roof is. We

18 described it as the roof of the off-gas building. Is

19 there a separate building called the off gas building?

20 Can you characterire the sire of the roof that we-

,
21 discussed?

'.

22 MR. DELGEORGE: I will call on Dan Shamblin

23 from our site construction staff.

.7*! 24 MR. SHAMBLIN: My name is Dan Shamblin, I work
v

25 a t the LaSalle Commonwealth station. I guess the

|

ALDERSON REPORTING COMPANY,INC,a
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g, g 1 simplest way to show you this is with this picture
.

2 here. This is the , roof we are talking about here for
.

3 this concrete enclosure (indica ting) . It is roughly0
4 dimension-vise, it is roughly 34 feet by 75 feet.

5 HR. PURPLEa Lou, one part of the allegation I
.

6 did not hear you address was transformers sitting on the

- 7 roof and cracks through the --

8 HR. DELGEORGE: I as just going to get to

9 tha t.

10 HR. PURPLE: I see, okay.,

11 HR. DENTON: Do you think there is any

12 confusion in nomenclature that the allegation should not

13 he read narrowly to be the off-gas building? Have you

14 read the whole text? Do you think you have identified

15 the roof they had in mind?

16 HR. DELGEORGE: I will ask for any comments

17 from our staff if they disagree wi th what I am about to

18 sa y , but there is no information contained in the

19 affidavits presented in the petition from which we can

' - 20' conclude that any slab other than the off-gas building

21 roof is the slab in question.
.

22 And I am not aware of any additional

23 information that may have come to our a tten tion tha t

|[J 24 would suggest some other slab being involved.\

~

25 MR. DENTON: Have you had this allegation -

O

ALCERSCN REPCRTING CCMPANY. INC,
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1 called to your. attention before?

2 HR. DELGEORGE: Sir, it is my understanding

3 that until the issue was raised through the attorney

G
4 general's office that we were not aware.of this

5 potential deficiency.
~

.

6 MR. DENTON: Let me ask the regional

_ T representatives if they would like to ask any questions
,

8 about the building.

9 HR. SHANBLIN: Excuse me. The issue of the

10 roof thickness was presented to us in early March

11 through our legal department.

12 HR. DELGEORGE: But it was as a result of

13 information developed through the inquiry by the

() 14 attorney general.

15 ER. SHAMBLIN: That is correct, y es .

18 MR. DENTON: Chuck, do you have any questions

17 on ,this?

18 ER. NORELIUS: No , I don 't think I have any

19 questions on this particular subject. !

20 MR. DENTON: Let me ask you how you measured-

21 it. Did you have access to --
.

22 MR. DELOEORGE: To address your previous

23 que stion of whether we could conclude that we have, in

<c . 24 f act, covered the area in question, the specifics of
'a'

25 other portions of the allegation relative to the
.

,n
m'

ALDERSCN REPCRTING COMPANY,INC,
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l

gg 1 placement of a transformer and identified surface

2 cracking, we have in f act identified the transformer in

3 question and were aware of surf ace cracking in this
@

4 particular slab identified on our own initiative

5 sometime ago. And taking those facts into account I
.

6 think we can conclude that we are addressing the slab

, 7 that was discussed in the affidavit.

8 MR. DENTON: Why don't you go ahead, then?

9 MR. DELGE0BGE: The next allegation I had

10 intended to address was the placement of the transformer

11 on the roof of the off-gas building. It is, in fact, i

12 true that a temporary construction-related transformer

13 was placed on that slab. The transformer has been |

() 14 removed from the slab and it was removed in late 1981 !
1

15 bef ore we became aware of the issue in controversy

te here. The placement of that transformer did not exceed
|

17 any of the posted live loads allowable for that slab.

18 We have surveyed the under surface of the slab

19 and detected no apparent damage in the vicinity of the

20 placement of the transformer. We have no reason to.

i

21 believe that the placement of that transformer caused
.

1

f22 a ny structural damage to the off-gas building roof,

23 MR. DENTON: How big a transformer was this? I

[r 24 What was it in tended to do?

25 MR. DELGEORGE: It provided
~

O ,

ALDERSON REPORTING COMPANY,INC,
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1 construction-related loads and veighed, as I understand

2 it, on the order of 6700 pounds.

3 NR. DENTON: Let me go back to a question I

4 asked earlier about how did you determine t'he thickness

5 of the roof.
.

6 NR. DELGEORGE: We conducted a field survey.

.,
7 Given a ref erence zero, we were able to determine the

8 height of the under surface of the slab, and from the

9 same reference zero, we determined the height of the top

10 surface of the roof, which included both the concrete

11 slab and surface roofing materials. In order to verify

12 the thickness at the points of survey, we measured the

13 thickness of the roofing material; subtracting those
n
(;3) 14 values allowed us to establish the concrete thickness.

15 We have prepared a report which discusses those

18 measurements and we are prepared to leave that report

17 wit h you.

18 NR. DENTON: I take it these are measurements

19 made in situ and not taken off of drawings?
.

20 MR. DELGEORGE: That is correct.-

21 MR. DENTON: I think we would like to have the
.

22 report. Perhaps you can give us a copy and we will

23 attach it to the transcript and make sure it is

( 24 available.

25 MB. NORELIUS4 This may be in th e report, Lou,
,

, . ,

C-
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g but how did you come to the conclusion that 15 selected1

2 points was appropriate to give you a good picture of

3 what the roof thickness was?

O 4 MR. SHAMBLIN: The roof is made up of a series
~

5 of beams, and I essentially told the surveyors to take
.

6 measurements between the beams. Essentially, the center

,
7 span of the slab. It worked out to be three

8 measurements per span between the beams, turning out to

9 be 15 measurements.

10 HR. PURPL,Es There is yet another item in that
'

11 particular allegation. Are you going to get to that?

12 (Laughter.)

13 MH. DEL;EORGE: I am ready. The last

() 14 allegation suggested that the concrete associated with

15 this slab had been cracked substantially. Commonwealth

16 Edison discovered surf ace cracking of the subject slab

17 through its own site quality assurance department in

18 Sep tember 1979. As a result of the deficiency

19 identified, an inquiry was made at that time which

20 included an engineering evaluation and which also-

21 included the tracing of the crack depth by chipping at
.

22 the concrete in th e vicinity of the cracks.

23 As a result of that review, it was established

(']s 24 tha t the crack depth did not exceed one quarter inch;

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

ALCERSON REPORTING COMPANY,INC,
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1 a result, it was patched. We have no reason to believe,

2 based on that investigation, that the cracking alleged

3 is the result of drilling of anchor bolt holes. It is

4 our opinion, based on that evaluation, that the cracks

5 observed are normal shrinkage cracks associated with
.

6 this type of slab.

. 7 MR. DENTON: Now, from the dates you gave, you

8 observed those cracks before the transformer was placed

9 on the top.

10 MR. DELGEORGE: No, sir, the transformer was

11 placed at the time the observation was made.

12 MR. DENTON: So the transformer was taken off

13 the date you measured, but it had been on for a

h 14 considerable period of time?

15 MR. DELGEORGE: Yes.

16 MR. SHAMBLIN: That is correct. The

17 transformer was placed sometime in 1976. We do not have

18 the exact date , but we suspect it was in the second half

19 o f 1976.
-

20 MR. DESTON: And when you repaired the cracks

21 then, or exa mined f or depth , the transformer was still
.

22 there?

23 MR. DELGEORGE: Yes, sir.

24 MR. DENTON: And you did not remove it until--

25 MR. DELGEORGE: Until late 1981. .

'
.,

ALDERSON REPCRTING COMPANY,INC,
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{}) t NR. SCHWENCER: None of these cracks went
i

2 through the support points of the transformer?

3 NR. SHAMBLIN: That is correct.
O

4 HR. DELGEORGE: I am not sure I understand

.

5 your question.

6 NR. SCHWENCER: The point at which you

-

7 fastened the transformer to the roof or where it was in

8 contact with the roof, none of the cracks were

9 associated with that contact arsa?

10 HR. SHAMBLIN: That is correct, none of the

11 cracks were associated with the contact area of the

12 transformer.

13 MR. DENTON: Let me ask the project nanager
G -

U 1T~ wha t ca t'sgorization we gave that roof.
~

. 15 MR. BOURNIA: It is a non-safety grade

16 b uilding . I have the reviewer here. We did not

17 consider this as a safety grade building.

18 MR. DENTON: What is und'er the roof?

19 MR. BOURNIA4 What is this?
*

20 HR. DEHTON: What is under it?

.
21 MR. DELGEORGE: That is described in our

22 report. The concrete enclosure above-grade as a pa rt of

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

i..) 24 houses off-gas building, heating / ventilating /and air

25 conditioning , air handling units, HVAC, water cooled -

~
,. g

N.]
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1 condensing units, HYAC exhaust filter units, HYAC

2 control panels and associated motor control centers and

3 switchgear.

O~
4 HR. DENTON: Does that mean there is no

5 Category 1 safety-related equipment in that building?
.

6 HR. DE1 GEORGE: Yes, sir.

. 7 MR. DENTONs Any questions? We can come back

8 to this, but I thought we would give the company a

9 chance.

10 HR. PURPLE: There still remains yet one more

11 feature of that particular allegation. Maybe you are

12 going to get to it. It is the part that says there were

13 holes drilled through rebars in the roof. I have not

14 heard an answer that you did not have such holes or if

15 you did , what they meant.

16 MR. DELGEORGE: W e did not address the

17 potential f or drilling of bar in tha t roof, separate

18 f rom the question presented in the primary allegation

19 which we will address. You will see, based on the

20 evaluation that we have done relative to the overall-

21 question of rebar damage, that we ha ve addressed all
.

22 s la bs . Correct me if I am wrong. Is it true that our

23 evaluation would have included that building.

24 'We can verify tha t for you, but it is our --'

25 MR. RECKLACTIS: It did include this buildino,

-

7 .,

J
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.

'

g"g 1 also.

2 MR. PURPLE: Can you say whether or not the

3 roof of this building was in fact drilled and did go

O'
4 through some rebar specifically?

5
.

MR. RECKLACTIS: As I understand it, the

6 transformer did not even ha ve any bolts. That is what I

- 7 was told.

8 MR. DELGEORGE: I am not cure we 'are prepared

9 to answer that question completely. We vill get back to

10 rou , though .

11 MR. DENTON: What is the design basis for the

12 thickness of that roof ? Why did you pick 127 What

13 controls?

@NL) 14 MR. LEE: Why 12 inches?

15 MR. KOSTAL: Why 12 inches? Okay. My name is

16 Ken Kostal from Sargeant C Lundy. The thickness of a

17 number of slabs -- we generally have a minimum thickness

18 of concrete related to structural elements such as slabs

19 a nd valls. The 12-inch thickness is typically
"

20 associated with a certain amount of load which would

21 accompany that particular slab. So I would say in
..

22 general, the 12-inch represented the thickness required

23 to support a live and dead load attributable to that

,

24 par ticular area.

25 MR. KNIGHT: May I ask, by that you mean there -

..

%;!
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,

1 was a, let us call it, a design live load that isg

2 selected for convenience and utility, if you will?

3 HR .- KOST AL: Yes.

O A MR. KNIGHT: Keeping in mind they you are in a

5 heavy industrial area, you provide sufficient capacity
.

8 for--

7 MR. KOSTALa 9e provide a certain minimum-

.

8 capacity -- meaning we provide a certain minimum live

9 load capacity-- to allow for construction conditions, to

10 allow for initial installation, equipment storage such

11 as the example given by Mr. Delgeorge relative to the

12 transformer, and that generally constitutes our initial

13 criteria in terms of original design load capabilities.

() 14 MR. KNIGHT Did you have a standard live load

15 used throughout the facility?

18 MR. KOSTAla A minimum live load for this

17 particular plant is 100 pounds per square foot. That is

18 associa ted with all concrete slabs.

19 MR. DENTON: Can you describe the construction |

''

20 o f the slab a bit more? Is it reinforced?

21 MB. KOST AL : It is a typical concrete
.

22 reinforced one-wa y slab with concrete beam elements. I

23 do not know the exact spacing of them, but it is a

N 24 general one-way beam type slab design, reinforcing top

25 and botton, top reinforcing across the beams carrying

sa'
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q]) I negative moment, bottom carrying positive moment, and

2 temperature reinforcing to account for normal

3 construction and shrinkage cracking that could occur.
O
C7

4 NR. DENTON: Any other comments on this part?

5 (No response.)
.

6 NR. DENTON: If not, let me ask Ms. Goodie if

- 7 you would like to comment on this part before we go

8 ahead.

9 55. GOODIE: Ey only comment here would be

10 that as I understand it, someone at Region 3 has spoken

11 to the informant who provided us with this information,

12 and I understand there is a report in Region 3 about

13 this information. It is my understanding from the

14 person I spoke to at Region 3 that the allegations of

15 the less-than-design thickness of the roof were

16 correct. I have not seen this report.

17 MR. DENTON4 Would you like to connent?

18 HR. NORELIUS: We received allegations on this

19 some months ago and evaluated it in-office. I do not

-

20 ha ve those with me. I am not sure that I know they say

21 e xa c tly wha t she said, and I have not read them
.

22 caref ully. But we were aware of the allegation. It was

| 23 evaluated within our of fice and I think, in recognition

[]' 24 of our manpower considerations, we chose not to delve

25 deeply into this a t the field level because of its

| c.
fV
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1 Category 2 nature.

2 HR . DENTON : I think on this one it might be

3 well to just reiterate that Staff silence does not mean.

M
"# 4 consent with the utility's view on this.

5 NS. GOODIE I understand.
.

.

6 HR. DENTON: It is more the fact that we are

- 7 trying to get the facts from which we would proceed to

8 do a review.

9 HR. NORELIUS: Could I ask Es. Goodie, did you

10 speak to someone in our office on that?

11 55. GOODIE Yes.

12 MR. NORELIUS: Who did you talk to?

13 ES. GOODIEt I spoke to two different people.

k) 14 I believe this one was f rom Jim Foster. I can check my

15 notes on tha t.

16 HR. NORELIUSs Jim was one of our

17 investigato rs.

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

19 second issue.

*

20
.

21
.

23

f. ; 24
s..

25 *

,n-
./s
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1 MR. DELGEORGE4 The second issue addressed the

2 damage to reinforcing steel by the drilling through

3 reinforced concrete slabs. I attempted to outline the

"
4 allegations presented by that petition item, and I will

, 5 address each of them as I understand it.

6 We have also prepared a report in this area

7 describing the procedural controls that we have had in
-

8 place. That report identifies the controls, their date

9 of implementation, and attempts to describe why we

10 believe this prevents the type of unrestricted damage

11 that has been suggested by the petition.

12 The first allegation presented is that

13 thousands of holes are drilled through reinforced

()) 14 concrete slabs as a matter of course. I believe that we

15 can , through the report, demonstrate to you that the

16 process of drilling all reinforced slabs has been a

17 control process, that this program was implemented in

18 late 1976 before the time pe riod a t which the contractor

19 employee, whose affidavit is contained in the petition,
'

20 made his -- discusses the problem that he alleges

21 exists.
..

22 And in fact, we have conducted an engineering

23 evaluation of all reported struc tural -- or

(, 24 reinforcement steel damage and have concluded, based on

25 tha t evaluation , tha t th e structural integrity of all

ALCERSoN REPCRTING CCMPANY,iNC.
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1 the valls, of all the concrete reinforced slabs in the[p
2 plant have not been repaired.

3 I would point out at this point in time that

G
4 our review is not yet complete. However, it is

. 5 substantially complete, and we have no reason to believe

6 at this point that there is any question relative to the
'

7 structural integrity of the slabs.

8 The second allegation presented .i.s that there

9 is an unknown number of holes. We are also in a

10 position to discuss with you the numbers of holes that

11 have been either cored or drilled at LaSalle County. A

12 rough estimate of the number of holes, inasmuch as we

13 have not fully tabulated all our records, is on the

() 14 order of 50,000.
.

15 We have developed as a practice, given the

16 program we have implemented, a program of recording the

17 placement of the holes and reporting any rebar

18 reinforcement damage associated with the drilling of a

!
19 hole. )

.

20 HE. DENTON: Let me ask you, how does a !
l

21 driller know that he has struck rebar or reinforcing.

22 steel?

23 MR. DELGEORGEs In general, the techniques

24 used for producing the hole would have used drill bits

25 that are not capable of pe ne tra tin g reinforcement
'

e'
Q)
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1 steels. That practice was not 100 percent uniform,[)
2 however, and I will ask the people from the site to

3 address this also, where he did use a bit capable of
f"h'''

4 penetrating th e steel.

5
.

MR. K3STAL: It sounds different.

6 NR. DELGEORGE4 It would be decidedly

- 7 different. Again, I will ask our site people, our
.

8 engineering people to discuss that further.

9 HR . KOST AL : Do you want to discuss that?

10, MR. SHAMBLIN: Relative to hardness of steel

11 versus concrete, when 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
dhsu 14 different sound when you hit that reinforcing rod.

-

15 MR.00AKA: In 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 f eet around you, you know, everybody knows you have

19 con tacted the steel.

~

20 MR. DELGEORGE: I think we would agree with

21 rour statement in the affidavit that your ability t o'
.

22 drill through the concrete once steel has been contacted

i 23 is significantly diminished.
1

.[]) 24 Mr. Garrison, whose affidavit is attached to

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

1

()v
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.

1 contacted steel. And I guess our general feeling is

2 that that would be representative of both people put in

3 that position.

O 4 MR. DENTON: Did you make measurements

,
5 everywhere or only for the steel tha t was struck?

6 MB. DELGEORGE: Tom Quaka, from our site

-

7 assurance departmen t will address that.

8 MH. QUAKA: As a normal course, work is not

9 done unless there is some engineering document that

to either specifies that an anchor be installed in a

11 location, or there there has been some request to

12 install one and appropriate approval given to do that.

13 So there is a record that demonstates where the hole is

~1hh 14 or where the anchor is going to go. And thdn ther is a
15 separate set of records that identifies situations where

16 the rebar is contacted or cut through.

17 MR . DENTON : Can you describe normal

18 engineering practice of the architect-engineer in this

19 area? Do you try to locate these holes from the
'

20 knowledge of the rebar in the wall from the drawing, or

21 is it more of a field installation kind of thing where
,

22 You take your chances when you drill such a hole?

23 MR. DELGEORGE: Mr. Denton, we have a full

e'D 24 presentation on that engineering evaluation, which will
a

25 follow my discussion.

O
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1 MR. DENTON: All right, we vill postponeg

2 that.

3 HR. DELGEORGE: A point we would like to make

O
4 here is the fact that we believe the petition clearly

5 indicates that records were kept of rebar damage. This
.

6 point is noted in many places bcch in the petition and

- 7 in the contractor employee's affidavit. This

8 information , we believe, supports the integrity of our

9 control program, which is described in more detail in

10 the report.

11 The records involved here are substantial, and
,

12 we have over the course of the years during which this

13 program has been in place -- and as I say, that began in

() 14 1976 -- we have monitored the performance of the

15 contractors under this program.

16 The next allegation presented is th a t no

17 inf ormation exists which suggests an engineering

18 approval occurred relative to the potential for damaging

19 rebar prior to 1980.

~

Unfortunately, this conclusion was reached on20

21 the basis of a site laborer whom we would not expect to
.

22 be privy to the fundamental basis for the program we had
.

23 in place.

( '; 24 However, we have been able to verify that the

25 foreman of the specific laborer whose affidavit is -

O
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'

[ contained in the petition participated in more than one1

2 training session in which the overall control program

3 for drilling and coring of holes, which included an

O 4 engineering evaluation, took place.

5 In other words, the supervision f or the
. .

6 laborer in question participated in four recorded

- 7 training sessions, whose dates I can provide to you,

8 which we believe is sufficient to assure that the

9 program that we had in place was in fact followed.

10 We take greater confidence in this in the fact

11 that Mr. Garrison, the laborer involved, attested to the

12 f act that he was required to provide rebar damage

13 reports.

(f) 14 MR. DENTON: Who conducted these training

15 courses you referred to?

18 MR. DELGEORGE: The programs in question were

17 conducted by site contracto rs. The site contractors,

18 Foley being the contractor involved here, had received

19 direction f romn our site management personnel associated

' 20 with Commonwealth Edison 's organiza tion , although we do

21 not provide that training ourselves.
o

22 As I have said earlier, the procedures in

23 question have existed since 1976. In the case of cored
'

e'd 24 holes, which are identified in the petition as larger
(s

25 holes, prior engineering re vie w of the holes is done to -

O
_.

I
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1 either prevent reinforcement steel damage or to assess{{g
2 the impact of reinforcement steel damage.

3 For drilled holes that have been characterized
O

4 in the petition as " smaller holes" used for concrete

,
5 expansion anchor-bolted supports, our engineering

6 evaluation program included the specification of certain

- 7 areas in the plant where' concrete expanaion anchors were

8 to be limited. So that we did an engineering evaluation

9 in advance to limit the areas in which such drilling

10 could take place.

11 In addition, there was an engineering

12 evaluation made of all reported damage upon receipt by

13 the architect-engineer of the drilling reports, which

14 are recognized in the petition.

15 We have a more substantial presentation to

16 review for you that engineering evaluation process. It

17 m ay , in fact, be appropriate to do that now, inasmuch as

18 the last issue of substance that we perceived in the

19 P9tition dealt with the question of whether or not
~

20 corrective action, if necessary, was required

21 immediately. We can address that after the discussion
,

22 by our architect-engineer, the evaluation program, if

23 rou would like.

(]) 24 ER. DENTON: Okay,'let us go that route.

25 MB. DELGEORGE: I would like to introduce Tom -

ALCERSCN REPORTING CCMPAN,Y,INC,
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1 Longlais from Sargent C Lundy.

O
2 Let me say first that I have copies of the

3 report prepared by Commonwealth Edison which discusses

( 4 the procedural controls that have been in place at the

5 LaSalle County site.
.

6 I will offer those for your review. We also

7 have copies of the materials that Er . Longlais is going
,

8 to present now. And I will offer those for your

9 review.

10 [ Slide]

11 HR. LONGLAIS: I would like to. start the

12 presentation with first differentiating the different

13 types of holes that have been drilled at LaSalle.

h '

14 [Slidel

15 Exhibit 1 defines basically two types of

te holess one which we call a core hole; the other is what

17 we consider to be a drill hole.

18 There are essentially two types of core

19 holes. The first type of core hole is one in which it

- 20 is drilled through the concrete, and it passes

21 completely through the concrete element. This hole has
,

22 been put in the element to allow for the passage of the

23 electrical and mechanical components, such as a pipe or

g~ 24 conduit.
..

25 The second type of core hole is one in which

e s

_/
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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 allow for the setting and grouting of an anchor bolt for

4 either the support of equipment foundations, or for the

5 support of.nechanical piping and baseplate assemblies.
.

6 In the first situation for the cored holes

7 which pass completely through concrete, their diameter-

8 varies anywhere from 2 inches to 16 inches in diameter.

9 In thw case of holes that are cored partially

10 through the concrete f or the installation of an anchor

11 bolt, that diameter is approximately 3 inches. Its

12 depth would vary anywhere f rom 1 foot to maybe 2 feet,

13 2-1/2 feet, depending upon the size of the anchor bolt.

14 The second category of holes we have are what

15 we consider to be drilled holes. Holes are drilled

18 primarily for the installation of concrete expansion

17 anchors. These holes tend to be much smaller in

18 dia meter. They vary from 1/4 inch to 1 inch, and the

19 depth of embedment varies anywhere from 1-1/u inch to 8

- 20 inches.

21 Again, it is important to have an
.

22 understanding of the types of holes, since the

23 engineering assessment is somewhat different for each

(" 24 type of hole.
' -

.

25 I slid e l .

C'n
%J

|
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1 Exhibit 2s I will discuss the engineering

2 evaluation f or cored holes. These are the holes that

3 pass directly through the concrete or the holes that are

4 partially drilled into the concrete for the setting of

5 an an,chor bolt.
.

6 For holes that pass directly through concrete

7 elements, these holes are located, in the case of.

8 office-audited components -- in other words, when our

9 engineers are auditing the piping and electrical

10 components in the office, and they have got to penetrate

11 a concrete element, they will indicate that penetration

12 on a structural drawing.

13 Prior to the release of that structural

() 14 drawing indicating the core hold, it is reviewed by

15 structural engineers. It is at this point in time that

'

16 our structural engineers make an assessment of the

17 effects of the reinforcement steel that vill be cut by

18 this operation.

19 In most cases, this assessment has consisted

- 20 prima rily of engineering judgment based upon the stress

21 levels in the rainferring steel in relation to the
.

22 location of the cored hole.

23 In the case of cored holes that are requested

'. 24 by a contractor in the field for field audit components,
~J

25 the contractor is required to submit to Commonwealth

. - , .

V
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1 Edison Company a field change request requesting

2 permission to drill this hole.

3 This field change request is approved by the

0 4 consulting engineers. And again, a similar assessment

5 is made prior to approving this field change request.
. .

6 We assess the reinforcing steel that is likely
.

7 to be damaged by the coring of this hole prior to-

8 releasing of the FCR f or the drilling opera tion.

9 NR. PURPLE: Question. Have you ever

10 disapproved a field change request because the

11 engineering evaluation told you that it was not right to
*

12 put the hole there?

13 HR. LONGLAIS: Not to my knowledge. The

h 14 loca tion of' the holes that are generated via a field

15 change request likewise get r,1cked up at a later date on

16 the structural drawings. So a complete record of all

17 cored holes does appear on the structural design

18 drawings.

19 ER. PURPLE: The engineering assessment, is it

|~ 20 vritten?

21 MR. LONGLAIS: Up to this point in time, all
r.

l' 22 our engineering assessment on cored holes has been based

23 upon engineering judgment.

[}'j 24 ER. PURPLE: It is not written down?

25 MR. LONGLAIS It is not been written down. .

, ,

k
J
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1 We have not mada detailed structural calculations.

2 Over the last week or two, in response to the

3 petition, we have made some detailed calculations for a
O
N"' 4 sample of cored holes. And we have proved that our

5 engineering judgment was appropriate in these instances .
,

6 and found that the effects of the reinforcing steel did

~

7 not affect the structural integrity of any of the

8 safety-related structures.

9 5H. LEE: Tom, " engineering judgment," I

10 gather, is kind of the standard approach for this kind

11 of evaluation?

12 MB. LONGLAIS: Yes, it is; yes, it is.

13 HR. KNIGHT: Could I pursue just one step

([) 14 f urther? What you are saying is the system was in

15 f orce, the area to be drilled was identified, and an

16 engineer in the office was made aware that the hole was

17 to be drilled. And he said either yes or no based oni

:

1
18 his judgment?'

I
19 MR. LONCLAIS4 Yes; that is correct.

t.

20 53. DELGEORGE: And in the case of field'

[

| 21 change requests , there would be documentary evidence
,

22 tha t the review had been completed, although there might

23 not be analytical evidence of something other than

) 24 engineering judgment?. " ..

25 MR. KUC: But the j ud g me nt was made one by '

|

'.h
'

:
.|
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1 one. Say, for instance, a slab may have more than 10q)
2 holes there. Do you make a judgment looking at all the

3 10 holes or just 1 where it was drilled?

O
4 HR. LONGLAIS: We make a judgment on both. We

5 have to make it first individually as each cored hole is.

6 submitted and requested. As I mentioned before, all
'

7 these core holes are eventually indicated on the

8 structural drawings. So when our engineers are adding

g other cored holes in an area, they have a history of all

to the other cored holes that have been installed. They

11 would take this into consideration when making the

12 assessment of the effects of this additional cored hole

13 that is being requested.

( 14 HR. KUO: So all the holes were considered, in

15 your judgment?

16 HR. LONGLAIS: That is correct.

17 MR. KNIGHT. Can you give me a feel, there was

18 a number men tioned earlier, 50,000 holes. I am going to

19 assume that a very large percentage of that 50,000 were
.

20 anchor bolts.

21 MR. LONGLAIS: That is correct..

22 MR. KNIGHT: Can you give me the other side of

23 that number as far as 2 inches larger, this type of

i ', 24 thing? Do you have any feeling for how many of those

25 there were?
~

I)m
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.j]) . 1 NR . LONGLAIS: I would venture a quess at

2 something less than 1000 at this point. I believe 1000

,ys 3 could definitely be an upper bound.
D

4 MR. DENTON: Can you characterize the issues

5 that you considered in reaching such a judgment about,

6 holes? What were the elements that are important in
"

7 reaching that judgment?

8 MR. LONGLAIS: The critical decision was

9 looking at the distress level in reiforcing steel where

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

11 being put in an area where the reinforcing steel is not

12 stressed. This would be totally acceptable to core the

13 hole.

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

15 MB. LONGLAIS: Ies. In other areas, the

16 stress levels in the reinforcing steel have sufficient

17 margin for the final design loads. We make an

18 assessment on this basis that we can accept some
,

19 reduction in the stress levels since we have sufficient
.

20 margin currently available for those reinforcing bars.

21 MR. DENTON:. Should I assume that you could.

22 pu t an 8-inch hole in any wall, saf ety-rela ted vall; or

23 a re there some areas in tha t vall that are already near

([ 24 limits and this would degrade it?

25 MR. LONGLAIS: .There are a nunber of areas -

.,

% -'
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1 where we have, after our engineering assessment, we have

2 become concerned about additional coring in which if we
,

3 assume that I number of bars vould be cut by putting

E
4 this cord hole in that we feel it would not be

5 appropriate, would not be acceptable, we have put.

6 appropriate notes in our drawings and appropriate
'

7 controls requiring that the contractor use a metal

8 detector to find the reinf orcing steel before he sakes

9 the coring.

10 MR. DELGEORGE: And we have examples of those

11 notes which we can provide and show to you here. I

12 think as a part of this package you will find three

13 examples of notes of that type.

kh 14 HR. LONGLAIS: There has not just been

15 indiscriminate coring of bars. We have identified the

16 areas, and where we have areas of concern we do require

17 that the metal detector be used.
|

18 MR. SCHWENCER: Has that process been in

19 eff ect since 1976?

20 MR. LONGLAIS That process has been in effect

[
'

, 21 once we determined that that particular concrete element

22 could not tolerate many more bars. Tha t co uld have been
,

23 ' 7 7 , '78, '79. There really has not been any for later

{[' 24 years that, as the coring operations increased, that we

.25 can see as certain areas being defined that we do not

..,. .

'w'
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i

1 vant to lose any more strength margin that we put these

2 notes on the drawings. |

3 HR. DENTON : If you take a typical wall -- I

O 4 am not sure you have a typical wall -- where are the
|

5 soments the largest on the wall? Where would you least.

6 like to see a hole?

'

7 MR. LONGLAIS: I would like to get into that

8 in a few minutes when I talk about some of the concrete

9 expansion anchors. I am prepared to discuss that.

10 ER. DENTON: I was wondering if you could just

11 tell me is it near the top or near the bottom? I do not

12 wan t to jump too far ahead, but I would like to have a

.

13 feel for where moments are largest.

kh vt HR. MILLER: Exhibit S.

15 MR . LONGLAIS Exhibit 5, for example, for

16 slabs. I do have other flimsies if you want to talk

17 about other ones. This is a typical two-way slab. A

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

19 the reinforcing steel on the top of the slab.
.

20 The critical area would be the exterior core

21 spa n . That is this area that is shaded. This area

22 would tend to have negative design moments, and the

23 reinf orcing steel would tend to be stressed in this

'

24 a re a .
-

25 In the middle region of the slab, the area

(';,
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1 that is not shaded in, the reinforcing steel would notg. ) *

2 be stressed in these cases. The stress is all carried

3 by the bars in the outer periphery..

4 In the case of the reinforcing steel on the

5 bottom of the slab, it is the bars that are in the,

6 middle region of the slab, the middle half span of the

*

7 bars, that primarily carry the stress. The bars toward

8 the periphery are auch less stressed than the bars in

9 the center.

10 There are also other areas, bars that have

11 been provided around trim steel for major openings or

12 where additional bars have been provided in the slab to

13 carry heavy elements, to carry a concrete wall or to

14 carry a concrete block wall, where we have provided

15 additional reinforcing steel. We have called for not

16 drilling in those areas..

17 NR. DENTON: Thank you.

18 [S11 del

19 MR. LONGLAIS: Cored holes for anchor bolts
"

20 and pipe support baseplate assemblies are indicated en

.
21 the mechanical d esign drawings.

22 The coring for the mechanical bar* plate pipe

23 support assemblies commenced approximately in the summer

( 24 of 1980. In January of 1980 we issued Drawing M-1100,

25 Sheet 23, which required that all the concrete be -

p.
(2
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rw 1 notched to expose the reinforcing steel to avoid rebara
2 damage under this operation.

3 So for any concrete, any coring operation for

4 this particular application, it was controlled by

5 requiring that the reinforcing steel be exposed before
.

6 the drilling was done.

7 MR. DELGEORGE: That activity involving-

8 mechanical components would not have been observed by

9 the contractor employee whose affidavit is contained in

10 the petition , inasmuch as he worked as a subcontractor

11 to our electrical site contractor, and he was gone at

12 that time anyway.

13 (Slide]

() '

14 Exhibit 3 is the continuation of the cored

15 holes for equipment foundation anchor bolts. In this

16 situation what we have done is we have plotted the

17 location of all equipment foundation anchor bolts that

18 require coring in a separate set of drawings called RHS

19 drawings , rebar hit schedule drawings.

-

20 From these drawings we assess the amount of

21 reinforcing steel that is likely to be damaged by this
.

22 coring operation. The assessment which we performed

23 subsequently is engineering judgment on the damage and

24 the effects that this likely damaged reinforcing steel
,

25 vill have on the strength capacities of the concrete

e'
.-
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.

1 elements.

2 The engineering judgment again is based upon

3 the location of the cored holes and the damaged

O 4 reinforcing steel in relation to the existing stress

5 levels in the concrete elements.,

6 Exhibit 3A is a set of approximately 90
.

7 drawings, which we have marked all the rebar damage,

8 both due to the coring operations and due to the

9 drilling operations at the site.

10 ER. KOSTAL: There are approximately 90

11 drawings in there that will document exactly what Mr.

12 Longlais commented on.

13 MR. DENTON: Are these d:avings of different

() 14 valls and such ?

15 MR. LONGLAIS: This is all the reinforcing

16 steel that has been conta'cted. " Contacted" means either

17 nicked or cut.

18 MR. SCHWENCER: So that is 100 percent

19 drawings of those that have been contacted or cut?
.

20 MR. LONGLAIS: Yes, that is for Unit 1.

21 MR. DELGEORGE Based on those damage reports.

22 that have been received from the field at the time the

23 d ra wing was prepared. And we are still in the process

|~; 24 of verif ying that all reports have been received and
w.

25 incorporated into the drawings.

(~~%
:

|
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1 NR.'DENTON. Maybe we can look at them during

2 a break to see if we need those.

3 MR. KOSTAL: I think it is relevant that these

O 4 drawings have been in preparation over the last 6

5 years. So they are not drawings that we just made.

6 within the last few days.

'

7 We have been documenting these during the last

8 6 years as they have occurred and as we have received

9 the data from various contractors.

10 MR. LONGLAIS: I should clarify that we have

this item, the plotting of the core holes for the11 --

12 anchor bolts were made recently.

13

h 14

15

16

17

18

19
*

.

20

21.

22

23

r 24

25
~

(3
i)
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1 (Slide))
2 In Exhibit 4 I would like to pursue the

3 engineering review of drill holes for concrete expansion

O 4 anchors. The engineering control for the drilling of

5 holes for concrete expansion anchors began long before.

6 the drilling is initiated.
.

7 By that I mean there are a number of

8 engineering controls which are contained in Forn 1S/CEA

9 which contains all the specification requirements for

10 the drilling of concrete expansion anchors at La Salle.

11 In Exhibit 4A ve have here the entire eight revisions to

12 the specification, which were issued between the period

13 Sep tember 1976 and May of 1981.

9
Sc/ 14 There are a number of engineering controls in

~

15 this particular document. Probably the most important

16 is the recognition of the f act that there are stressed

17 and nonstressed areas in the structures. LS/CEA defines

18 the stressed and nonstressed areas. The areas which are

19 stressed areas, we require that a metal detector be used
I.
I 20 to avoid reinforcing steel damage. It requires that the
,

|
21 contractor obtain engineering approval prior to cutting.

22 a bar and to subsequently report any damage or nicks

23 tha t may have been made to a bar by the use of a metal
l

s 24 detector.

25 There are areas -- again , I did go through
~

,-

'a
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{} 1 this slide before, but the areas where a metal detector

2 would be required to be used in the case of a two-way

3 slab would be the shaded area in the exterior quarter
G

4 span, and the top of two-way slabs, in the middle span

5 section, in the bottom of t wo-way slabs, and in areas,

6 adjacent to penetrations, and to areas where we have
.

7 provided additional reinforcing steel on th e slab to

8 carry additional loads.

9 HR. PURPLE: A general question. All of these

10 control programs, do they apply to all of the buildings
.

11 for which you have design responsibility, unrelated to

12 whether they are safety-related structures or not?

13 HR. LONGLAIS: That is correct. That is

() 14 correct.

15 MR. DENTON: If you take a wall that is, say

16 20 by 50, what kind of spacing would you typically find

17 on the reinforcing bars?

18 ER. LONGLAISs I believe between 9 to 12

19 inches on center.
.

20 MB. DENTON: So when you are installing anchor

21 bolts, then you would have enough discretion to move.

22 around a foot or two?

23 MB. LONGLAIS: Yes. Well, a foot or two? In
-

.

24 the later versions of the concrete expansion anchor

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

-
..
\

_
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1 8, we have added provisions in the specification which

2 gives the contrator guidelines in relocating expansion

3 anchor plates. If he does contact reinforcing steel, we

4 give him the latitude to move the plate plus or minus 3

,
5 inches in either direction so he can avoid drilling

6 through and damaging the bar.

7 (Slide)
*

8 It has consistently been our intention at the

9 beginning of the job to minimire the use of concrete

10 expansion anchors. However, when a field contractor is

11 routing small bore pip'ing or electrical conduit, he has

12 an option of trying to attach to an embedded plate or

13 existing structural steel or use expansion anchors.

()) 14 We have a requirement in the specification

15 that should he elect to use a concrete expansion anchor

16 baseplate assembly, that he contact us for prior

17 approval before he can use this type of anchor.

18 He have f urther defined in the specification

19 areas in which a concrete expansion anchor may not be
*

20 installed without the specific approval of the

21 consulting engineer. This is irregardless of the stress
.

22 level.

23 One example of the situation vould be the

e' 24 containment building wall. The last control that we do,

..

25 have, and it was mentioned earlier, is that beginning in -

,~

'b'-
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!

1 1976 with Bevision 0, we required that only a solid

2 carbide-tipped drill bit be used for drilling the hole.

3 Now this type of drill bit is not capable of drilling

O 4 through reinforcing steel. The most damage this drill
,

5 bit could do would be to make a very small, well-rounded
*

.

6 depression approxima tely 1/16 of an inch deep in the
"

7 reinforcing steel.

8 We have conducted a number a tests. The

9 Commonwealth Edison Company has conducted a number of

to tests, both laboratory testing and analytical

11 assessment, and we have proved that these type of nicks

12 are not detrimental to the integrity of the reinforcing

13 steel.

() 14 MB. DENTON: What size reinforcing steel is

15 typically used in valls and floors?

16 HR. LONGLAIS: Walls, typically in

17 saf ety-related structures would probably vary from

18 number 9 to number 11 bars. Slabs would probably vary--

19 HR. LEE: Which is wha t size, for us
.

20 nonstructural --

21 MR. LONGlAIS: Number 9 bar is about 1-1/8.

22 inch in diameter, and Number 11 bar is approximately

23 1-3/8 inch in diameter. For slabs, the reinforcing

24 steel would vary from probably a Number 6 bar which is
.-

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

-

ed

ALDERSoN REPCRTING COMPANY,|NC,



I *
, ,.2. . , . . - >: . ?,,_. _ _ . - _. -

_

,

47

1 which is 1-3/8 inch in diameter.
2 (Slide)

3 What I just described is the engineering

O
4 precautions that have taken place in the specifications

, 5 and are in force prior to going into operations. During
.

6 the drilling operations should a contractor contact or
"

7 drill through a reinforcing bar with our approval, it is

8 required that the ' contractor submit a rebar damage
9 report.

10 When these damage reports are submitted, ther

11 are reviewed by the structural engineers to determine

12 what I consider to be the immediate local impact of the

13 damaged bar. Again, we look at where the damaged bar

() 14 occurred, whether it be a cut or a nick, in relation to

15 stress level in the slab to determine if it is

16 acceptable.

17 Should we not determine it is acceptable, we

18 would have to come back and do some subsequent

19 modifications. However, we have never found this to be
.

20 the case in any of the holes that have been contacted or

21 drilled at La Salle. This review on the part of the,

22 engineer was based primarily on judq=ent, again with

23 respect to location of the hole, and the existing stress

'; 24 lev el-t

25 Af ter the engineer has reviewed the'effect of

.

' . , '
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(]) 1 this damaged reinforcing steel, the damaged bar, be it

2 hit -- by that I mean nipped or cut through -- is

3 plotted on the BHS drawings, which we have submitted as
G

4 Exhibit 4-A.

. 5 MB. LIPINSKIs Excuse me. Since when did you

8 start this practice?
.

7 MB. LONGLAIS This practice was initiated in

8 September 1976.

9 MR. DENTON: That includes Steps II-A and II-B?

10 MB. LONGLAIS: The II-A, the review of the

11 damaged rebars was performed when the first damaged

12 rebar report was submitted to us, which I believe was in

13 early 1977. II-B, the plots were started, I believe,
'

(1MI 14 towards the latter part of 1978 or 1977, the early part

15 o f 1978. It really was not until this latter part of

18 1977 that we had substantial enough rebar hit reports to

17 warrant studying of the drawings at that time.

18 MR. KNIGHT: Along those lines, to work up the'

19 num bers like 50,000 holes or 1000 or so poured, which
*

1

20 makes a pre-assessment , could you give me a ballpark l

21 figure for the number of rebar hit reports or rebar.

22 damage repo rts tha t have accumulated over the years?

23 MB. LONGLAIS: We estimate today there are
.

24 approximately 3000 to 3500 reinforcing steel bars that

25 have been damaged. Of that 3000 to 3500 ba rs, we

i.a

*
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1 believe a number of these bars to be only nicked bars.

2 Between the period 1977-1979, contractors were not

3 required to differentiate between a cut and a nicked bar.

O 4 After Commonwealth Edison Company did the

,
5 laboratory investigation on the effect of nicked bars

6 and concluded that nicked bars were not detrimental, did

*

7 ve eliminate the requirement for reporting of nicked

8. bars.

9 MR. KUO. In making your engineering judgment,

10 do you have any guideline or criteria as to what

11 percentage of the steel could be damaged or cut?

12 MR. LONGLAIS: The guideline is that as long

13 as you don't impair the safety or the integrity of the
3

' 14 concrete structure, as long as you still have sufficient

15 margin to carry the d6 sign loads, whether that be one

is bar, two bars or ten bars. That has to be determined on

17 a case-by-case basis. That is not a function of a

18 percentage.

19 MR. KNIGHT: Somewhere in your discussion
'

20 there is a distinction between a cut and a nick.

21 MR. LONGLAIS: Yes.
.

22 MR. KNIGHT: You show situations where you

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

,' 24 vay to differentiate?

25 MR. LONGLAIS: The nick that I am speaking of i

t'
% ,<

|

- j
1
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[g 1 is the hick that would be made by a solid carbide-tipped

2 drill bit in which you get this - . ;

3 MR. KNIGHT: Okay. When I am talking about
O

4 taking a half-bar --

5 HR. LONGLAIS: That would be a core..

6 MR. KOSTAL: To cla rif y , the kind of drills
.

7 used are like your everyday household drills. Unless

8 you have a tempered steel bit, I think all of us have

9 been aware of the difficulty of trying to d rill th rough

10 anything with a typical carbon steel bit that you buy at

11 Sears Roebuck. That is the kind of drill we are talking

12 about here. It is impossible to go through a rebar with

13 tha t bit. You will eat up the bit before you will go

14 through' tha bar.

15 53. LIPINSKI: Do you know of any cases or can

16 rou quantify perhaps for us when a remedial action or a

17 design change was necessary as a result of --

18 58. LONGLAIS4 We have never run across a case

19 a t LaSalle. In any -- we are positive that of all our
l.

20 d rilling operations we have not found one place where

21 the structural integrity of any concrete element has.

22 been impaired.

23 3R. CHAN: Does the driller of the holes know

() 24 whether the hole is going to be in the tension area or

25 the compression area?

T|v
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1 HR. LEE: The driller, you said?

2 ER. CHANs Yes, the driller.

3 HR. LEE: I would say probably not.

4 NR. SHAMBLIN : He is given the direction to

5 drill a hole in this location.
.

6 NR. DELGEORGE: The driller would not be

- 7 aware whether he was drilling in an area of tension or

8 compression, the driller as opposed to the contractor

9 supervision to whom that man reports. let me paint what

10 I think is an accurate picture.

11 The driller is only aware that his job is to

12 d rill a hole ,. The contractor, based on the program we

13 have in place, is aware that with certain restrictions,

() 14 he is able to drill holes in concrete elements in

15 certain areas of the plant. The engineer, Sargent C

16 Lundy , has through his design specifications and design

17 drawings identified those areas capable of having holes

18 drilled. So there is a different level of understanding

19 of what the impact of an individual hole would ha.ve on

~

20 the reinforcing steel.

21 We do not believe that it is essential that
,

22 the individual performing the drilling operation be

| 23 aware of the entirety of that program or how we reach
|

|

t_l
-' 24 the point that he drill a specific hole.

-

25 MB. LONGLAIS The final disposition in the

(~T
w
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1 review of damaged reinforcing steel in the drilling[
2 operations occurs at the time of lead check performed

3 just prior to fuel load. In this instance we are

O 4 looking at the effect of the accumulation of all the

. 5 damage to the reinforcing steel which is plotted on the

* 6 RHS drawings.
.

7 This review again consists primarily of

8 engineering judgment based upon the final stress levels

9 in the concrete elements with respect to the location of

to the damaged reinforcing steel. Detailed calculations

11 were not warranted due to the random distribution of the

12 damaged reinforcing steel in the saf ety-related areas.

13 By random distribution I mean that the density

() 14 in any one area is very, very lov. We see the bars

15 nicked, scattered here, maybe up in that corner, down in

16 the bottom corner, but they are not concentrated

17 effects. We have subsequently performed some

i 18 calculations in response to this petition and ve have

19 substantiated tha t this engineering judgment is
.

20 appropriate.

21 ER. PUBPLE: Question. Independent of the.

22 petition, was this review you are discussing, has it

23 been completed?

(~' 24 MB. LONGLAIS: The engineering judgment hast

s;

25 been completed.
~

c3
Q*
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1 NB. PURPLES And documented?

2 NB. LONGLAIS: Yes -- Well, engineering

3 judgment?

4 33. PURPLE: No, I mean but there is a final

5 review?
|' .

( 6 MR. LONGLAIS: The final load check-is
*

7 completed and documented.

8 HR. DELGEORGE: To the extent that the

9 architect engineer has received all the reports from th e
.

10 field.

11 MR. SCHWENCER: That is the tie-in I was --

12 you mentioned earlier you were not sure that had all the

13 reports in it yet. The only ones you are aware of.

(h) 14 ER. DELGEORGE: We are in the process now of

15 verifying that he is in receipt of all the reports.

18 5R. SCHWENCER: So Item A is not done yet.

17 HB. LONGlAIS4 Not to the extent that we have

18 received all the reports.- But I believe from what we

19 have seen so f ar we are confident that it is.
.

20 MR. LEE: We are confident tha t it is, but

21 since that q ues tion obviously will come up, we felt it.

22 necessary to go back and assure ourselves.

23 MR. KOSTAL: To clarify, we believe we have

,(}) 24 every report in the house. The documents that were just

25 submitted to us are no thing more than a -- we are going -

.O

.O
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1 to scrutinize each one of those documents regarding the{g
2 document we have in house to make sure that we have the

3 same corresponding document.

O
4 That is the review that is taking place. The

5 review of the final load check has totally been.

6 complete, but it covers a lot of other multitude of

*
7 ingredients besides this ingredient of the damage to

8 rebar.

9 MR. LONGLAIS: What we have done is we have

10 taken a look at what we feel to be nine areas in which

11 the concentration of the damaged rebar has been somewhat

12 higher than what you normally would see looking at the

13 entire sets of drawings. We have calculated the design

; (3D 14 margins in the slabs both before and af ter the coring
I

.

15 operations.

16 (Slide)

17 I should first define what we mean by design

18 margin. The design margin, we consider it to be the

19 ratio of the strength of a concrete element as
.

20 determined by ACI 318 divided by the actual design

21 stresses that have been calculated in accordance with.

| 22 the laSa11; idA4 co m mi tn en ts .
1

23 '4 h a t you are looking for is a design margin

(]'; 24 equal to or greater than one. You would like to design

25 for a margin exactly equal to one. This represents an -

/]
*

\_.

l

|
|
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1 economical and optimally designed structure.

2 Now there are a lot of reasons why design

3 margins do exceed one. There are many cases in

4 safety-related structures, particularly in a nuclear

5 power plant, in which shielding controls a design and
.

6 structural strength does not control. So we have a lot

7 of concrete elements that are a lot thicker and a lot-

8 bigger than required by structural design.

9 So you will see some margins greater than

10 o ne . You will see some up here of about three or so.

11 What we would like to see is about one.

12 ER. LIPINSKI: Before you take this down, I

13 see that in area number 2 there is no number of holes

(]) 14 cored, and yet the design margin is different. Why is

15 tha t? -

18 ER. LONGLAIS: I am sorry?

17 HR. LIPINSKI: Second line.

18 HR. MILLER: It says 31 damaged rebar.

19 MR. SCHWENCER: D rilled to the core.

-

20 MR. LONGLAIS: These are the reinforcing steel

i 21 damaged due to drilling; these are the numbers due to

22 damage due to coring.

23 MR. LIPINSKI So the number of bars damaged

t% 24 were due to --i

Q)
25 MR. LONGLAIS: Drilling, and this column is -

I

O
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g 1 coring.

2 MR. LIPINSKI Okay.

3 HR. KUOs Can you explain the last item there,
O

4 the ratio of margin of holes as against margin without

. 5 holes? Is that 1.13?

6 MR. LONGLAIS Well, this is the percent
'

7 decrease. The number was put down wrong. This is tho

8 percent decrease in margin. For this case the design

9 margin without the holes was 3.55, the design margin

10 with the holes was 1.33. This represented about a 13

11 percent reduction ~1n design capacity. The ratio was

12 computed wrong here. I must admit that when we prepared

13 these tables, we were pulling them off the typewriter

() 14 yesterday as we were heading for the plane, but that is

15 a percent you are looking at.

16 MR. KUOs That is a decreasing margin?

17 MR. LONGLAIS: Yes; 13 percent is the percent

18 reduction in the design margins. These design margins

19 t h a t you see lisrad here are very conservative design
.

20 m argins. One item of conservatism is the fact that when
21 ve do the final load check, we assume a minimum piping.

22 load of about one kip per square foot. In many areas

23 the actual component support load is less than one kip

I') 24 per square f oot.
s-

25 We also have not taken into account any actual

O
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1 saterial strengths in the field such as the actual[])
2 poured-in-place concrete strength or the actual strength

3 of the reinforcing steel. This would typically increase

O
4 your design margin fron anywhere from 10 to 15 percent.

~

. 5 58. DENTON: How did you pick these locations

6 for samples?

*

7 HR. LONGLAIS: We looked at the density of the

8 number of bars in a given area, the number of areas that

9 stand out as looking like it has a high concentration of

to bars.

11 MR. DENTON: These are average cored and

12 damaged locations or more severely damaged? How would

13 you characterire them?

14 MR. LONGLAIS4 I would characterire these

15 areas as having a greater density of nick bars.

16 BR. KNIGHTS Take in item number 3, this is

17 probably just one bar. How does that fit into the

18 f ra mework of what you vere dust sa ying ?

19 MR. LONGLAIS: This one bar happened te be
'

20 w ha t we consider to be a critical area. It was in a

! 21 highly stressed area.
.

22 NR. LIPINSKI: So just to pursue this line a

23 little bit further, did you give any consideration to

({} 24 the stress concentration of the given particular area

25 t ha t he selected for this, or just density of the holes?

'

(1
v
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[]) 1 MB. LONGLAIS: Density was the primary one.

2 In this situation here, stress was the critical one.

3 HR. LIPINSKI So both factors were considered?
O

4 MR. LONGLAISa Yes.

5 H.R. LIPINSKI: Density of the holes and stress-

6 concentration?
.

7 HR. LONGLAIS: Yes.

8 MR. DENTON: How did you go back and calculate

9 a margin with the damaged bar? Did you assume that the

to bar did not exist analytically?

11 HR. LONGLAIS: Yes, we had discounted the

12 entire bar.

13 HR. DENTON: And the concrete, or does it

( 14 matter?
,

15 MB. LONGLAIS Concrete has no effect.

16 MR. NORELIUS: Even on the damage basis you

17 are discounting the entire bar?

I 18 MR. LONGLAIS: We assumed in this case the
|

19 damage to be a cut. As I said, between the period 1977
.

20 and 1979, the contractors were not required to

21 differentiate between a cut and a nick, so unless we saw-

22 specific notes on the rebar damage report that would

23 lead us to believe the fact that we did have only a

[ '. 24 nick , we considered th ese to be cuts.
,

.

25 MR. DENTON: How do you do such a

| ,,

l.s
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1 calculation? You have otherwise uniformly distributedqg
2 slabs on a bar and one is cut. How do you go about

3 determining the margin?

O
4 HB. LONGLAISa Let's say in the case of a

5 two-way slab you divide tha t slab up into middle strips,

6 and end strips. You calculate a design moment for the

'

7 middle strip and then subsequently the area of steel

8 required for that design moment. If you knock one bar,

9 or two bars, or three bars out of that middle strip, you

10 subtract that area, recompute a new moment, and compare

11 that with your applied moments.

12 HR. DENTON: So it is as though the bar was

13 not there at all.
f>
td) 14 MR. LONGLAIS: That is how we have done that

15 calcula tion , correct.

16 3R. LIPINSKI Perhaps you can explain why you

17 said that the area of concrete removed has no effect. I

18 vill agree with you that it is in the rene where there

19 is a tension , but in the case of compression, concrete
'

20 is the vital element.

21 MR. LONGLAIS: The concrete area removed would.

22 be so small.

23 MR. LIPINSKI: Depending on the diameter of

({) 24 the holes'. If you have a little hole, that is fine, but

25 if you have holes, say, 12 we know the diameter of
-

--

(v)
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1 the holes was up to 16 inches, right? s

2 58. LONGLAIS: Typically in these plants, and

3 structural considerations for the most pa rt do not

O"' 4 govern the design. It is shielding requirements. The

5 reinforcement steel ratios that we have used are very
.

6 lov. And subsequently the concrete compressive stresses

7 are very lov. So if we drill out a 16-inch core out of
-

8 a slab, the stresses could redistribute itself to

9 adjacent concrete elements, and there would be really no

to eff ect on the slab itself.

11 The stresses are very lov. The compressive

12 stresses do not govern concrete design. You have to get

13 u p to very, very high reinforcing steel ratios before

() 14 compressive stresses govern , and we are not anywhere

15 near those reinforcing steel stresses.

16 NB. DENTON: Are any of these valls or floors

17 pressure bearing, and by that I mean pressure-retaining

18 valls or floors?-

19 MB. LONGLAIS: Do you recall off-hand?

''

20 ER. REKLACTIS: We had some holes in the

21 con tainment vall, a few holes, but they were not true.

22 through holes through the valls. They were for

23 expansion anchors up to 6 inches deep and maybe one inch

() 24 in diameter.

25 MR. KNIGHT: How thick was that vall?

>()n
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1 MR. REKLACTIS: That vall vould be 6-footO
2 thick.

3 MR. DELGEORGE: And those were all on the
( 4 outer surface.

5 MR. REKLACTIS: On the outer surface. They
.

6 did not compromise the boundary of the containment.

7 MR. KOSTAL: That is a post-tension element..

8 MR. LIPINSKI: In the affidavit there was a

9 statement that the drillings were holes made in the

to reactor building at elevation 710 and 735 in the reactor

11 building wall. Now in this presentation you do not show
_

12 an area -- these are internal valls. Is that right?

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

h 74 sla b s .--

15 MR. DELGEORGE: On a BWR containment you have

16 to be sure to distinguish between the primary

17 containment boundary and the reactor building walls.

18 Those are two different surf aces.

19 MR. LIPINSKI: If I remember right in the

* 20 affidavit a statement was made that it was the elevation
21 that I indicated, and in the reactor building and the;.

22 primary containment. Is that correct?

23 MR. DELGEORGE: No reference was made to

("- 24 primary containment that I can remember.
';.

25 MR. DENTON: I had assumed the reference was -

m
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1 to so-called secondary containment, not primary

2 containment. That is a good point.

3 ER. SCHWENCER: On page 4 of the affidavit,

G ,

4 the affidavit says reactor building, Unit 1 at eleva ticn

5 below 710. 4,

6 NR. CHAN In that table in the last column,

*

7 do you think the numerator and the denominator ought to

8 be reversed?

9 MH. 10NG1AISs Yes, that's right, it should

10 b e . That is why we are getting a number greater than

11 one. Yes.

12 MB. DE1 GEORGE: One point of interest that we

13 might comment on is that there are two specific

k) 14 allegations in the affidavit by Mr. Garrison with

15 respect to his activities in two areas of the plant. We

to believe, because of the record-keeping prccess that we

17 have had in place, th a t we have been able to identify

18 the records associated with those two areas.

19 In fact, I believe we have one of them here.

i ' You vill remember from the affidavit an ladication that20
[

21 the phalanges of a beam were contacted as the result of,

22 drilling through a floor. We have identified what we

23 believe to be the source of that report. There is, in

("; 24 f ac t , a non-conformance report written and documented
s.,

25 evidence of an en71neering evaluation of the reported ~

i

uJ
|

|
|
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1 damage.g)
2 Now, given the vagaries of the inf ormation

3 provided in the affidavit, we cannot be certain that

''/
4 what we found was what was alleged to have existed.

. 5 However, it appears to us that we can find the damage

6 suggested in the affidavit.

7 This is true of the other instance as well,
,

8 but I am reluctant to talk about that one in more detail

9 because we have not confirmed it ourselves, the point of

to the discussion being that we believe our records are

~

11 very complate.

12 HR. NORELIUS: What confidence do you have

13 tha t these hits and all have been put into the record?

() 14 NR. DELGEORGE As we indicated earlier, that

15 have been both audits and surveillances conducted by

16 site contractor and Commonwealth Edison OA personnel

17 during the course of drilling and coring of the holes

( 18 initia ted in the late seven ties through 1981-1982. We

19 have, because of the emphasis placed by this petition ,
'

20 gone back to assure ourselves by requesting each site

21 contractor to identify all damage reports so that we can
,

22 cross-correlate those records received by the architect

23 engineer versus those records prepared by the site

| ('}, 24 con tractors, and we are in the process of verifying th a t
i

l 25 we have in f act reviewed each of the reports developed -

|
1 ,,
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{{} 1 at the site.

2 Based on the review that has been conducted to
3 date, we are not ware of any discrepancies in thatO

QJ/
4 process.

. 5 HR. NORELIUS: You mentioned that the program
;

6 started in 1976, the control program that you have. How
'

7 does that relate to the drilling that has been done?

8 HR. LEES Dan?

9 HR. SHAMBLIN: Yes. We vent back and took a

10 look at where we stood on electrical and mechanical
11 installation from our progress reports, and in the

12 electrical area from a cost control report for the

13 period ending October 20, 1976, which is a period of

( 14 approximately when the first revision of LSC came out,

15 the first draf t of 1.t. Cable pan installation, we had

to 11,260 f eet of cable pan out of 119,800 feet of cable

17 pan installed. The 119,000 was based on two units.

18 Tha t represents 9.4 percent of the cable tray

19 installed.
'

20 Exposed conduit 4 We had no exposed conduit

21 installed at that point in time. Lighting: We had.

22 2,163 of 9,876 fixtures installed at that point in

23 time. I think we used the shorter anchors on the

([' 24 lighting, quarter-inch anchors. ~We had no cable pulled,

25 and this again is consistent with 15 ve didn't have any -

m.
(,'.?
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[]) 1 exposed conduit installed we wouldn't have any cable

2 pulling.

3 In the area of piping installation, for theO
4 period ending December 31, 1976, piping supports, we had

. 5 1,917 of 17,745 piping supports installed. Piping,

6 2-1/2 inch and larger, we had 51,657 feet of 310,926
*

7 feet installed ; and stainless steel piping, we had 3,909

8 f eet of 79,269 feet of stainless steel piping, all

9 sizes, installed. Now these numbers include the whole
to plant, both safety and nonsafety-related areas.

11 In reviewing one of the progress reports at

12 that point in time, we did find out that the HV AC

13 contractor was not working in any safety-related areas

14 at that point in time. This was the progress report

15 dated December 10, 1976. He was working in the

16 nonsafety areas only and he had not started work in the

17 saf ety-rela ted areas .

18 MR. LEES Primarily in the service building?

19 MR. SHAMBLIN: Primarily in the service
.

20 building, and the lover elevations of the turbine

21 building. The main electrical contractor was installing.

22 ligh ting in reactor number one and number two and in the

23 aux buildings.
"'

<N
(,1 24

25
'

_,

k
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[}) He was installing cable pans in the reactor1

~

2 one turbine and aux buildings, and he was installing

3 communications, which is a -- the type of anchors you

O
4 may use on that is similar to the lighting in the

.
5 reactor area aux building, service building, and lake

'

61 screen house.

7 The piping contractor was installing service-

8 vater, cycle condensate, clean condensate, closed

9 cooling water piping in the reactor building Unit 1, and

10 he had just started the installation of Section 3 high

11 and low pressure core spray and residual heat removal

12 hange rs.

13 You have to remember that the amount of

() 14 expansion anchor work that would have been going on at

15 tha t time would have been very, very minimal, because it

16 was a clear building that the contractors were able to

17 g e t into and hang from the embednent plates. So we are

18 concluding that the amount of concrete expansion anchor

19 work that vent on prior to September 1976 or the fall of

' 20 1976, was very, very minimal.

21 MB. NORELIUS: Thank you.
.

22 MR. DENTON: Let me return to the slide that
.

23 you have shown. The lowest margin appears to be in area

(f) 24 num ber one. That is down to 1.05. Your sample is

25 actually ra ther small. In view of the large number of

(*_
|
|
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{{} 1 potentially damaged bars. How far do you intend to look

2 for remedial action? Are you going to look back, vall

3 by wall? Do you consider this a sample to base a

4 judgment on?

- 5 MB. LONCIAIS: We feel satisfied that our

6 initial engineering . judgment was adequate. We feel that
.

7 ve have picked out nine critical areas. We have

8 demonstrated thst we still have a factor of greater than

9 one. We do not feel it is necessary to go back at this

10 point in time.

11 MR. DENTONt It is not very much greater than

12 o n e . Your sample is --

13 MR.-LONGlAIS: All we need is "one."

14 MR. LEE: We have been accused of overbuilding

15 there, or some of the utilities have recently, that we

16 have not paid enough attention to quantities, and what

17 have you, and that we are overdesigned. So "one" does

18 not mean here that if we go to .99 the building is going

19 to fall down.
\ -

20 MR. DEATON: fie 21, I was trying to relate te'

l

21 the number that ' ' t. X a s ;ht raised where he said the re-

22 may be 50,000 ho es %1; car drilled or cored. There may

23 be a thousand of those tha t are greater than 2 inches,

.. s
j 24 or some such number. Of those 1000 holes that may be

25 greater than 2 inches, how many of taom are sampled in

s
'
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1 this table? It looks like --
/

2 MR. LONG1AIS: Maybe less than 1 percent.,

!

3 MR. 1EEs There vere onir 3000 that had any

0
4 kind of even a nick report, let alone a cut or an actual

|. S rebar replacement. So out of the 50,000, only

6 3000-and-some had any indication of contact with a

7 reinforcin~g bar.

!

8 MB. DENTONs Well in the column labeled

9 " number of damaged rebar locations," do you assume all

10 these are cut?

11 ME. 10NG1AISs We assume all of these to have

12 been cut, when in fact the number may have only been

13 nicked.

14 MR. KOSTALs I would like to clarify one

15 thing. that 1.05 in Tom's earlier comment regarding the

'e margins that exist, if we took the actual concrete1

17 strength , that number is actually 1.2. It is not 1.05,

I
' 18 because we typically have 10 to 30 percent increase in

19 capacity of the concrets and steel that exists out in

20 tha t plant compared to the original design. So that is

21 not even taken into account..

22 So when it says "from an engineering point of

23 vie w we feel we have adequa te safety margins," there are

(]) 24 additional margins on top of that 1.05 that are
'

25 a vailable to us, if any additional assessment was

O
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1 required, which we do not believe is needed.
)

2 HR. DENTON : Are you saying then that these

3 calculations of margins with and without holes are using

O
4 design strength, not --

,
5 MH. KOSTAL: That is design strength, not

6 actual material strength; and it is automatically

*

7 required required that the actual material strengths

8 must be greater than design strengths, and we have-- you

9 know, Edison has documentation to show that the level of

to that increased capacity range is well above the 15

11 percent ra n g e.

12 NH. LIPINSKI But that depends on how we

13 define the margins. If the margin is defined on the

k ~

14 basis of ACI 3.18, then we are using the code

15 allowables.

to MB. KOSTAL: The margin is defined based upon

17 what is committed to in the FSAR, which was reviewed and

18 agreed to by Staff.

19 MB. LIPINSKI: Fine. Then we are talking

I 20 a bo ut--
!

21 MR. KOSTAL: Which is greater than ACI. Your
,

22 margins are less than what is allowed for ACI.

| 23 MR. LIPINSKI: .No, but you bring up another
!
'

(]) 24 poin t. You bring up the actcal concre+.e strength.

25 MR . K3 SIAL : I am saying that it is available

1

\ m-s
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1 if it is required to be called upon, which is not taken

2 into account in this assessment.

3 HR. LIPINSKIs We are aware of that fact, but

O 4 if we are assessing the margin on the basis of code

~

5 allowables, then this is one thing. But you bring up
.

8 ano ther point.

~

7 53. LONGLAIS. The margin is based upon the

8 design strength of the concrete element. That design

9 strength is calculated per the applicable requirements

10 of ACI 3.18. That is divided by the design stresses in

11 the concrete element, which were calculated using the

12 committed-to design requirements in the LaSalle FSAR.

13 5R. DENTON: I want to get back to statistical

"k k'~ 14 confidence just one more time. The number of damaged

15 bars for which you have done this calculation cannot add

16 u p to much over 100.

17 5R. LONGLAISs That is correct.

18 5B. DENTON: And you are, saying the number of

19 bars actually damaged is what? 30007
'

MR . LONGL AIS : Approximately that, yes.20
t

21 MR. DENTON: And then you tried to select
.

22 these , picking ones tha t you thought were more likely to

23 show deterioration than not. But still, what level of

I

'/~) 24 confidence do you think this represents where you have
\s

25 identified holes that will actually keep the structure
I

| O~
-

l
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1 from performing its function?

2 HR. LONGLAIS: I personally feel we have done

3 a complete job in this assessnent. I believe we have

4 been very conservative in our engineering assessments

,
5 throughout the entire program. And in all the areas we

8 have looked at in selecting highly congested rebar

-

7 damages, be they nicks or cuts, we have demonstrated

8 that we have a factor of safety greater than one.

9 Again, I think the proof of the pudding is in looking at

10 the drawings and looking at how sparsely most of these

11 reinforcing steel damages do occur.

12 We have tried to select areas that appear to

13 be congested. One area here where it appeared that we

(h) 14 had a stress problem, we did isolate that and showed
,

|

| 15 that we still had sufficient margin.

18 HR. DELGEORGE: The point that needs to be

17 made is that the engineering evaluation is 100 percent
;

18 complete for all concrete elements. That is, we have

19 reviewed these drawings and performed an assessment for

'

20 each of the concrete elements. We have done an

21 additional analytical assessment to verify the
,

1

'

22 evaluation that has been done for all valls, and we have

23 found tha t there is nothing in this analytical

~. 24 assessment of the nine valls shown to suggest that the'

25 100 percent review that we did was inadequa te.

, . - s

,
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(]) 1 So on that basis statistcally we have looked

2 at 100 percent of the elements involved, and we have

3 done an over-inspection of a limited number of those

O
4 valls, or concrete elements.

. 5 MR. DENTON: I propose that we take a break in

6 a goment to perhaps mull over what we have heard; but

*

7 before we do, let me ask Mrs. Goodie if she would like

8 to make any comments?

9 55. GOODIE: Not at this point, thank you.

10 HR. PURPLE 4 One part of the petition speaks

11 to asking us to not allow fuel to be loaded, because if

12 fuel would be loaded yo': vould be unable to have access

13 to areas that needed repair, and so forth and so on. Do

k 14 you have anything to provide on that?

15 HR. DELGEORGE: Yes. If you will remember, I

16 asked that we defer that, and now looks like a good time

i 17 to talk about it. The petition does say that immediate
|

18 attention is required prior to plant operation. In

19 materials that we have submitted to the Staff, you are
'

20 aware that our low-power test startup program involves
i

|. 21 certain hold points.

22 From the date at which fuel is started to be

23 loaded into the reactor vessel, there is a period of

'h) 24 approximately two months before the first cri ticality is
1

-

25 reached . During that period of time, we do not feel

-
r s
'

|

I
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1 that there is any jeopardy to the continuation of an
[)

2 evaluation, and there is no radiation level that needs

3 to be addressed anywhere in the plant.

O
4 Beyond that, it is our view, based on the

.

!_ 5 experience in starting up similar reactors at Dresden

8 and Quad Cities, that over the full course of the five
~

7 percent power license that we have requested, that the

8 radiation levels in those areas of the plant subject to

9 inquiry here would not be such that'a continuing review

10 or inspection would be precluded. So it is our feeling

11 that the immediacy suggested in the petition is

12 overstated.

13 MR. LEE: And I guess I would say tha t in f ac t

! 14 af ter 12 years of operation on Dresden, it would not,

|
15 f rom a ~ radiation standpoint, preclude evaluations and

'

is inspections. After all, we do maintain all of that

17 equipment.

18 ER. DENTON: Any .other questions anyone would*

19 like to raise before we take a break?
'

20 (No response.)

. 21 MR. DENTON: Let us break for about 10 minutes

22 and try to get back a few minutes before 3 00.

23 (Recess.)

(b) 24 ER. PURPLE: Let's get started again.

I
25 (Pause.) '

O
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1 Harold was unable to come back. He was called,

2 away. He asked me to continue the meeting -- continue,

3 or close the meeting, I suspect. I think Commonwealth

4 Edison has presented all you intended to present today,

5 I trust?
.

6 HR. DE1 GEORGE: I would like to supplement the

- 7 record with one fact.

8 HR. PURPLE 4 All righ t.

9 HR. DELGE0BCE: Early in the discussion a

10 question was raised relative to whether or not we had

11 performed a reinforcement steel assessment of the

12 off-gas building roof. We have verified by

13 conversations with our consultant, and we have in fact

{[) 14 performed a simila r evaluation of the off-gas building
!

15 roof to what has been described here. And is it true

16 that a drawing like this exists for that slab?
i

l 17 ER . REKL ACTIS: There are two cuts that were
1

!

18 noted, and they were observed, and there are several

19 nicks which are not detrimental.

|~ 20 MR. DELGE0dGE: The point being that although

21 only saf ety related concrete elements are addressed in
.

22 the package we have provided you today, we have been

23 able to determine that the off-gas building roof, which
.

| (7- 24 is a non-ss f ety rela ted structure, was also evaluated in
s;

25 a similar wa y.

'
,..

s
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(}) 1 HR. PURPLES Okay. Well, I bring Harold's

2 thanks for everybody who came on such short notice. The

3 information we have received today will certainly help

G
4 us kick off our review.

. .5 We vill accept those 90 drawings and turn them

6 over to the Staff for a subsequent look. We are, and

*

7 have been I guess from an earlier notification of

8 possible problems with holes at the site, the Regional

9 Office has initiated its own inquiry into the facts, and

10 that is continuing and will continue.

11 We cannot identif y today any specific

12 additional information we need from the utility to help

13 us complete it. It is possible that we may ask for

14 some . If so, we v'ill certainly get the request to you

15 promp tly. Recognizing your scheduler needs, we

16 certainly would intend to put what resources we need to

17 finish this up as rapidly as possible.

18 Harold did ask me to pass on, in follow-on to

19 the question he asked a couple of times, his concern
~

20 about the last chart we sav vith statistics, and whether

!. 21 or not that really gives you and him and us sufficient

l 22 statistical confidence that you really have found all
|

23 the places. I think if there had not been one number

({,? 24 that came as icw as 1.05, he might not have been as

25 concerned; but again, I do not know that we are going to
-

,

|
|r,

| .-'
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[]) 1 ask that you do any more, but you may want to be

2 thinking about that.

3 I think you he ve delivered today all the

O
4 reports that you mentioned? Do we have all of that

5 information ? 4.

6 HR. DELGEORGE: I believe so. Before we leave ;

i

l' 7 ve vill check with whoever you think has a complete
'

1
s

| 8 package , and we vill --
l

9 HR. PURPLE 4 The Project Manager, I hope.

10 58. LEE I might just say, by responding to

'

that last concern of Harold Denton 's, that in fact, I11

12 think as lou has said, that we have looked at we think

13 100 percent.

14 HR. PURPLES Yes; I understand that.

| 15 HR. LEE: It is really only a sanpling

18 verification, in a sense. So that a look by your

17 experts at these prints hopefully will give the same

i 18 conclusions. Again, we can only make the plaa that we

l
' 19 have spent a lot of time on this effort.

~

20 We, just on a kind of a back-of-the-envelope

i21 estimate, while vt were having a quick sandwich before
.

l

22 ve came over here, estimated that we probably spent more
|

23 than one man-year worth of effort in five days, and tha t

(~? 24 is not counting all the effort that is indicated here by |..-

l 25 the people who have come who should be back at the site
-

(~/\\,

l

I
t
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(]) 1 trying to move that facility along.

2 If there is a problem, we would be anxious to

3 get into it as quickly as- anybody. We are convinced'kh
4 that there is no problem here, and that we ought to move

5 as quickly as we can. And there is certainly no.

_6 justification for holding up low-power testing.

~

7 ER. PURPLES Mrs. Goodie, are there any

8 comments you wish to make?

9 HS. GOODIES We certainly appreciate the

10 prompt response to the NRC to the petition. We
|

| 11 recognize that the decision is yours to make.

12 Unfortunately, we were not able to have our consultant.
|

13 here, so there was very little, or nothing that I could

14 say technically, obviously. But he vill be looking at

15 all the information as soon as I can get it to his

16 office.

17 MB. PURPLEa We were very glad to have you

18 here today.

19 If there is nothing further, the meeting vill
.

20 be closed. Thank you very much.
,

|

21 (Whereupon, at 3:10 p.m., the meeting was
.

22 adjourned.)

* * *
23

.s 1
-

| g.

25
~

f)
|
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March 30, 1982

0FF-GAS 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 o f the State of Illinois) on the Of f-Gas Building roof.

.

BACKGROUND

The concrete enclosure above grade as part o f the Off-Gas
Building is a non-safety related structure which houses Of f-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 Constru6 tion Company quality e ffort.

FINDINGS

The Off-Gas Building enclosure concrete (walls and roof)
was poured on November 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 and 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. Th e
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 Bulloing 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 roo f in 1976. The unit weigned
approximately 6700 pounds. The unit was set over a concrete beam inthe 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.
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The slab thickness has been checked on two dif ferent
occasions. On March 10, 1982 a single point check showed the slab

({} as l' - 21/4" 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 l' - 1-5/8" to l',

- 3-3/4". A check made effectively eliminating the roofing material
showed the slab thickness varied from 11-1/4" to l'- 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-Gas 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.
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TYPES OF CORED HOLES
.

.
,

.

A. Holes passing through concrete element to allow for passage

Q of an electrical or mechanical compcnent.

N r Pipe or Conduit, etc.
,

I
~ *

. . . ... -

e +

. . . ...

.

4*
.

.

D 2" to 16"

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

Grout c Anchor Bolt

. . . . .. ...
.

'
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D: 3"

DRILLED HOLES FOR CONCRETE EXPANSION ANCHORS*

CConcrete Expansion Anchor*
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sui 4MhhY"0F' ENGI NEERING' PEVI EW"O' " CORED' HOLESF
.

I 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 IS 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.

II CORED HOLES FOR FIELD ROUTED COMPONENTS ARE REQUESTED BY

THE CONTRACTOR VIA A FIELD CHANGE REQUEST (FCR). AN

ENGINEERING ASSESSMENT, SIMILAR TO THAT PERFORMED FOR

OFFICE ROUTED COMPONdNTS, IS MADE PRIOR TO THE APPROVAL

OF THE FCR. THE LOCATION OF THESE CORED HOLES ARE

(}) SUBSEQUENTLY INDICATED ON THE STRUCTURAL DESIGN DRAWINGS.

III SUBSEQUENT DETAILED CALCULATIONS RECENTLY PERFORMED FOR A

SAMPLE OF CORED HOLES HAVE SUBSTANTIATED THAT ENGINEERING

JUDGEMENT WAS APPROPRIATE.

i

IV 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-

ASSEMBLI ES, WHICH COMMENCED IN THE SUMMER OF 1980,

WAS CONTROLLED BY DRAWING NO. M-1100, SHEET 23, WHICH

! REQUESTED THAT THE CONCRETE BE NOTCHED TO EXPOSE THE

( REINFORCING STEEL TO AVOID REBAR DAMAGE. THIS

REQUIREMENT PRECLUDED ANY REBAR' DAMAGE. -

!
'

1
| ~
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B. 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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DR'II.L'Eb H01.Et POR" CONCRETE"EXP'ANS'ID'N' AN'CHO'RS
|

O
~ I ENGINEERING CONTROL ON REINFORCING STE'EL DAMdGED DURI'NG

CONCRETE EXPANSION ANCHOR INSTALLATION IS INITIALLY.

,

EXERCISED VIA FORM LS-CEA, WHICH:

O

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.

O C'' DEFINES AREAS IN WHICH CONCRETE EXPANSION ANCHORS

MAY NOT BE INSTALLED WITHOUT THE SPECIFIC APPROVAL
OF.THE CONSULTING' ENGINEER.

II INITIAL ENGINEERING REVIEW AND DISPOSITION OF DAMAGED

REINFORCING STEEL REPORTS SUBMITTED BY THE CONTRACTOR
1

|, A. INDIVIDUAL DAMAGED. REBAR REPORTS WHICH ARE SUBMITTED

ARE REVIEWED BY THE CONSULTING ENGINEER TO DETERMINE
THE IMMEDIATE, LOCAL IMPACT OF THE DAMAGED BAR. IHIS,

REVIEW, IN MOST INSTANCES, CONSISTS OF ENGINEERING

JUDGEMENT BASED UPON THE EXISTING STRESS LEVELS IN
THE CONCRETE ELEMENT.

b;

3. IHE REBAR DAMAGE REPORTS ARE SUBSEQUENTLY LOGGEE I N,
.

INDEXED AND PLOTTED ON A SEPARATE SET OF STRUCTURAL
l' DRAWINGS (RHS DRAWINGS),
i
t

.
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III FINAL ENGINEERING REVIEW AND DISPOSITION OF DAMAGED

REINFORCING STEEL
-

-

A. TH.E ASSESSMENT OF THE OVERALL EFFECTS,0F, ,THN ACCUMULATION
' '

'

,

(]) 0F DAMAGED REINFORCING STEEL OCCURS DURING THE FINAL
LOAD CHECK, JUST PRIOR TO ~ INITIAL FUEL LOAD.

.

B'. THIS REVIEW HAS CONSISTED,.0F ENGINEERING JUDGEMENT

BASED UPON THE, FINAL, STRESS LEVELS I,N THE CONCRETE
,,

- ELEMENTS WITH RESPECT TO THE LOCATION OF THE DAMAGED
,

REB AR . DETAILED CALCULAT, IONS WERE NOT WARRANTED DUE

TO THE RANDOM DISTRIBUTION,0F, THE, DAMAGED REINFORCING

STEEL IN THE SAFETY. RELATED AREAS. ' CALCULATIONS

RECENTLY PERFORMED IN RESPONSE TO THE PETITION HAV'E
SUBSTANTIATED THAT ENGINEERING JUDGEMENT WAS~ APPROPRIATE.
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Margins in Sample Areas with Congested Rebar Hits for
.

^

LaSalle County. Unit 1

Table 3-1

No. of
trea Slab / Wall Wall Location or Damaged

No. of Margin Margin
'

Ratio
Building Elevation Corednc. (Panel Size) Slab Panel No. Rebar Without With Margin With Holes

.HolesLocations Holes Holes Margin Without Ho,les~ ph
Reactor Wall Above Diagonal Wall at "

1 5 2 1.25 1.05 1.19(S-201 ) 19.67'x56' 673'-4" Col . C & 14

56" Slab between ja
2 740'-0" Co & H,11-2 31 0 2.24 1.23 1.82g-2 12.5'x32'.

!
-

Reactor Beam Beam at Line 14
3 786 6,, 1 0 3.55 3.13 1.13-

(S-215) 3'x24.5, between Col . D & E
.

Slab 719 2 l' 1,71 1.36 1.26 .Reactor
(S-219) || .4 10'x26' 820'-6" IRS

Each Slab 720 5 0 1.88 1.50 1.25 -

|
Reactor Wall Above Between 11 & 13

5 12 1 2.16 1.27 1.70
(S-219) 14.7'x33' 820'-6" & Col. J & G (

fBetween
Reactor Wall 673'-0" Col. Row J

6 19 2 4.00 3.00 1 33(S-223), 21.2'x27' & between 14 & 15
694'-6"

;

I

,



e a . lReactor ; 'tWal1 673'-0"
0 2.85 2.53 0 i.i3h97 iRow 15(S-237) .s.17,x28, &

-

694'-6" 3

)
'

Between i
Reactor Wall 673'-4" At Line 8 - 9 j

8 6 0 1*73 1*34 1*29
'

(S-274) 19.17'x27' & between Col. J & G
694'-6" ,

j
tAuxiliary Wall Above At Line 11 - 3g "

9 0 1*34 1*22 1*10(S-572) 18'x25' 731'-0" running

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

ab,U s '

Table 3-1 '(_ Continued) - '

!

t

.
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RESPONSE TO PETITION MADE BY

THE OFFICE OF THE ATTORNEY GENERAL, STATE OF ILLINOIS ,,

IN THE MATTER OF REINFORCING STEEL D AMAGED DURING
*

THE INSTALLATION OF CORED HOLES AND CONCRETE EXPANSION ANCHORS

LASALLE COUNTY, UNITS 1 AND 2

Commonwealth Edison Company

Chicago, Illinois

m
O

March 31, 1982
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1.0 Summary o f Allegation

The O f fice o f the Attorney General, State o f 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 o f 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 sa fety. " The subject

petition contends that, as a matter o f course, an unknown

number of drilled holes, ranging in the order of thousands,
were likely to have been cut through the reinforcing
steel.

G The petition, which is based on _the_af.fidavit o f

Ernest Garrison, indicates that records o f 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-by-case approval o f

an engineer some time in late 1979, early 1980. The

petition also states that the State o f Illinois has no

information which suggests that any engineering approval
-

was ever obtained from Commonwealth Edison Company 's

engineering consultant prior to 1980. A second a f fidavit
!
I by Mr. Dale Bridenbaugh states that , i f the reinforcing
() steel was damaged or severed without

i

l
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appropriate structural analysis, and if the drilling
practice was wide-spread, ...it seems nearly certain that"

Q some safety related structures. ..would have been a ffected."

.
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2.0 Resoonse to Allegation

2.1 Introduction

() Commonwealth Edison Company, throughout the course of t'he

LaSalle County, Units 1 and 2 construction, has controlled
*

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 this operation.

A distinction is made between a cared hole and a hole

drilled in the concrete for the installation o f a concrete
-

expansion anchor. A cored hole is one in which (a) theO
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 (D) the

hole penetrates only partially into the concrete element,
- and in which an anchor bolt is set and grouteo. A corea

hole is typically 3" in diameter or larger. Holes drilled
.

, for the installation of concrete expansion anchors, on the
i

;. other hand, vary from 1/4" in diameter to 1" in diameter,
with the corresponding hole depth varying from 1-1/4" to
8". Holes drilled for concrete expansion anchors ao not

({), pass completely through the concrete element.

|
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2.2 Disposition of Cored Holes,

2.2.1 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 cared 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 o f the hole. In the secondO situation, the contractor is required to-submit a Fiela
Change Request (FOR), requesting permission to install a

cored hole for field routed components prior to the coring
operation. Commonwealth Edison Company, on the

recommendation o f Sargent & Lunoy, approves this request.

only after a structural assessment has been made of the

ef fects of reinforcing steel which may be removed or
damaged 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. Where the engineering assessment has

.

determined that it is not permissible to cut or damage
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reinforcing steel during installation of cored holes, this
requirement has been specified on the appropriate

(]) structural design drawing. The following are some examples

of this situation:
-

.

A. General Note No. 44 on Drawing No. S-199 states that,
e

"For cored holes marked E, less than 8" diameter, use

metal detector to locate existing reinforcing prior to
core drilling. In case of interferrence with rebar,

holes may be cored in alternate location within 1 "3

radius from location shown on drawing."

B. Drawing No. S-213, concerning the Reactor BuildingO
floor framing plan at Elevation 761'-0", Note 11

requires the use o f metal detectors to avoid cutting o f
reinforcing steel in this area.

2.2.2 Cored Holes for Grouted Anchor Bolts

'

Cored Holes for grouted anchor Dolts 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

n() concrete elements. These cored holes are, likewise,

reviewed by the consulting engineer. This review consists ~

of an assessment o f the e ffects o f the reinforcing steel

__ __
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likely to be damaged due to the installation of the cored
hole.

O
The installation of cored holes for the support of pipe

-

support baseplate assemblies essentially commenced during
the summer of 1980. Mechanical Drawing 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 o f the cored holes for the installation o f
grouted equipment anchor bolts are plotted and located 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 determined that the structural integrity of the

concrete elements has not been impaired by the coring
-

operation for grouted anchor bolts for mechanical equipment
foundations.,

.m
.'

~
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2.3 Disposition of Orilled Holes for Concrete Exoansion Anchors

The drilling of holes for concrete expansion anchors is
() controlled by Form LS-CE A. This form was initially issued

in September,1976, and contained tne following strict
.

provisions for the protection of the reinforcing steel:
*

A. During the installation of concrete expansion anchors,
drilling through concrete reinforcement will not be

permitted. For nuclear safety related work, contractor

shall use a deep magnetic detector to locate the

reinforcement in concrete.

B. 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

drilling through reinforcing steel. These bits can

produce only a shallow, 1/16" deep, smooth and well

rounded depression in the reinforcing steel).

.

C. Concrete expansion anchors shall not be used for any
*

other work without prior approval o f the Consulting
Engineers.

";
(1) Form LS-CEA, Revision 1, was issued on December 7, 1976.

This revision relaxed the requirements for the use o f the
,

metal detector in non-critical areas, cased upon a

structural assessment performed by Sargent & Lundy for

.
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Commonwealth Edison Company. Specific guidelines 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

i

'

was required to be used. Sargent & Lundy has reviewed for
i

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,

O However, it did not alter the reinforcing steel control
provisions o f Revision 1.

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

This revision incorporated a s tandard form for reporting
cut or nicked reinforcing steel during the installation of
concrete expansion anchors. In addition, the contractor

,

was also required to document the location of nicked

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 o f such area being defined by the spacing
of the reinforcing steel. Additional requirements were

also given to the contractor to permit him flexibility

1

. . -__ _ ._ -
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in relocating concrete expansion holes when reinforcing
steel was encountered.

O
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
O

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 notO
permitted.)

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 o f Revision 4.
|

t

(, During the period 1978 through 1981, Commonwealth Edison

Company conducted extensive investigations to determine the

ef fect 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 tne

installation o f concrete expansion anchors, does not impair

|
_ _

. - -
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the structural integrity of reinforced concrete elements.

This conclusion was based upon both laboratory testing and

h analytical assessment. Form LS-CEA, Revision 8, was

subsequently issued on May 13, 1981, deleting the
'

requirements for reporting of nicked reinforcing steel.

9

O
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3.0 Conclusion

In summary, the drilling operations performed' at LaSalle

({} County, Units 1 and 2, has not degraded the safety margins
of safety related structures, and has not violated the

e
quality requirements imposed by the U.S. Code of Federal

Regulation, 10CFR, Part 50, Appendix A, General DesignJ

Criteria for Nuclear Power Plants, and Appendix 8, 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 o f concrete for

cored holes and holes for the installation of concrete
expansion anchors.

\
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d. Tighten the andor-in the connection by thre5 full turn's cf de n=-

unless o:herwise s , edified in =anufacturer's s:andards and appr:rel
f. by the Censulting Insincers. This tightening shall proceed'

's syste=a:ically ft:s the =os: rigid or inner part of the c:nnec:1:n te.

its frae edges. During :his operatica, there shall be no :::a:i:n Of
the parts e:::ept the nu:.

l'

5. INSPICTIC:: A."3 TESTING
\ ,- e

,

5.1 General Previsiens:
(c v.7; - . . . ,.

.

5.1.1 Installed cencreta ex ansica anchers with =. .inal b'olt dia etars 1/2".

or larger are subject to inspection and tes-J.ng, unless otherwis's'' indicated.
,

I in the Projec: Specifica:1en.
.

p
. , - . .

5.1.2 The services of an indeoenden: tes:ing lehnrn:orf will be provided by9;
Purchaser for inspection :c ~asTu're that the require: ants of this Speci~inan.

.]s
,

are ce..

f .(hi b ' > ' .e
*

# #.
..

5.1.3 Installed anchors shall be tes:ed vith testine. tension ec val to 75" of the
ulti= ate pull-out strengths indicated in Ta.ble 1-1.. -

5.1.4 Testing and inspectics shall be perfc=ed using one of the folicving rethrd

a. Calibrated Torque Wrench Inspecting (for sleeve and vedge type anchors
c'ly)-

f.. .

L-?

(f. - p} -- b. Di ect Tension Testing -v
.

| 5.1.5 Unacce::able installed anchors shall be rac. iaced and then re-tested or, .
' - re-inspected entil all :es*=A 4 stalled s-~~ ors are accep;able.

. .
. 8

3r. l . 6 The re-use cf expansica anchers will not be pe =1 :ed. '-

.

r .. .

5.2 Profee: Ins:sc:ine Toreue: -

t

l
-

1

| 5.2.1 For Calibra:ed Torque Wrench Inspecting,tia ?:ojee: Inspecting Torque
'

shall be established as follows: ,

a. Three.anchers of the same grade, size and conditica as :hese to be
tes:ed shall be placed individually in a calibratica dev'-* -$- able
of indica ing belt :ensi:n. 3.c cen:a:: surfaces unda: the ;ar:
. o b ,. ,. , . .. . .: ... . a . e . . . ,a c ,. s . , , e s < ~ . a.c.. .. ..-. 2 -<

.

. . . . . .... .%. . -- . .. . a c - .. .. . . , . . .

the Corresrending part in the 3 Crut :- e.'

b. T'..es a. ~'..e e a...- u. .a- s '. . a *' .' k e ^-3. g=..=.' '.a . ' . . = . ..'.''.-....24 .#=-'..=., c-
w. . g . .. -

full tes:ini cension ec. Jai CO 735 Cf the ultina*e :Jll-Ct: 3 reneth3.

indica:2d in Table 1-1.
.

..
.a s .a . . ......aa t e. . s.. e :. . . . s e C e. 4 s.

. . . , . . ? :. .,5 . .aC e ,- a. :. + . .. r.

. . s a - .'...., . . . . ,
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d. The. calibrntien shall be done by applying a torque rench :nd
tightening :he nut a stall arou:yt each tire until the testing :cerien
is reached. The average resding of these three anchors sha*1 he tak:np .

'Q as the Project Inspecting Torque fc: the size inspected, bu which'

.

shall be within the folleving ranges.-

u..o._. e _.a 1 . .r . T.e......._..... . . . . .

Dia:e:e: Wedge .y;4 A.c..::s Sleeva Type f..: ::s
.

-.
.

1/2" 45-65 f:. ~.b. 50-75 f:.-lb.
-

f 5/8" 70-90'f:.-lb. . 75-100 f:.-13.

3/4" 100-175 f:.-1~:. ~
.

.

. ..

.

1" . '. 5 0 ' .' O . ." . . ~ b .
~

. _.
,

. ..
.

.
.

5.3 Testin2 Re:uirenents:

. .

5.3.1 For All Work I:cce:t "uclear Safe:r ?.elat:d Tork:- -
-

'

a. Testine Se:uence;,
_

. , . .

.c' ' . . .

'. al. One out of each tro hundred er.psnsi n anthers ins:alled'Ihall be-

rando:ly selec:ed for :esting. -

--
s

' a2. If this tested anchor is unacceptibic, :wo c:her anhec:s 1: :he saca
group of two hundred shall be :as:ed.-

,

e

a3. If one of these two anchors is c:2: eptable, :en other anchors
of the same g :ep ci two hundred shall ha tested..

a4. If two c: ore of these :en anch::s are unacceptable, all ::her
anchors in rhis ,rn.p cf ::: h d nd shall ha tcsted. '

a5. Infor ation en all expansien ::ch::s :ha: recuir , rapi :ing shall
| be sent to the Consulting In;ineers fc review.

.

'b. Accettance S: 2-dards:

bl. Calibrated Tortue s .:h 3:ethed: -

.

bl.1 Ihe inspe:::r shall place :he .- s::h en the -.u: cf :he sele::ed
anchor, and :::1:7 :orcue :o :ha :u un:il :he Ten:h di:1 readin;
: caches :he ?r:je:: ns;:::.n :: ce.

-

b '. 2 .: :-- - - :! : 2 i - - <. : . : 1 - - = :- ::'------ -- -- --- --
~

,h,'

e 2.n;:e:. .: :.2 n: .: . - : =:. . 13 an :c. .: : sn.__ :- -
.. ._

t :::.;;c.:.c.

-

La _:._ A to... ...

.

.
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Y- -. smsan ..
. -.

a,

'.. l .
. .

.
.

b2. Direct Tinsten Me:hed: If the,an: hor undar tes:ing sh ved :e sir:
cf slip, pull-en:, er failure, the c chor shall be sece;:ed ::

'(Il proper'.y ins:siled. If the anchor under testing slipped, ;u".~ad-:::
'

D .

or failed, :Se anchor shJll be con 3idered unacceptable..

~
*

.

5.3.2 For !!uclear safe . ?. elated t.*erk:
,

..

a. Testine Secuence:
.

al. For each t.o hundred er.pcasi:n anchers, one group cf fif:y
expansien enchors shall be tested using the Direct Tensic: Me:h:i '

,

and the re-*" g :hree groups of fifty sha~ ll bc :csted usin ::e ;

i. Calibrated Torque Wrench Method, as follows, unless otharvise indi:: '
.

g
,

8 a2. One in each group of fif:f concrete expansion r:chers insta1*sd;

shall be randenly selec:ed for tes:ing.>
.

I a3. If this tested ' anchor is unaccep:able. two other anchers in the
! ! - sa=e group of :hese fif:y anchors shall be tes:c.d. .i

1 .' * a4. 'If one of these :2o anchors tested is usaccep able, all other. .

d anchors in :his group shall be tested.
|

, ,

1
b. Acceotance Stindards: Sa:e as Paragraph 5.3.15. /

-

,
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.

(Form LS-CEA),

.

1. GENERA *.,

1.1 Scoce: Concrete expansion anchor WORK shall conform
to tne 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 expansica e

anchors where their use is soecifically indicated in
'

the Project Specification anI3 on the d'esign drawings.,

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 this
Standard Specification or in the Project Specification
or on the design drawings, shall have the meanings indicated,
unless otherwise specifically stated:

-.

. 1.2.1 Self-Drilline Tvee Exoansion Anchor:' An externally
5- sli: anc in:ernally rareadec tucular expansion shell,
Q) with a single-cone expander, as shown in Figure 38-1

^

following:
,

' .- .
.

Internal :hreads To be f1=s'a with con rate surf::am

for fastening ~
-

.

' .- - -(vich bol: or ~

. ' stud) . .. ,
,' '

_ _ _ . . . .
. ,

: .--
. ,.

.

*
-

,1 , M. * *

. .
. - . .

|
-

:.

! '
... -w. ~

' ~ . w '- - .' M * Cc..a
''*

'. Expande:-. . e
.

.

*

Expans'.cs 5*: ell

-.

Fieu e M-1 " i ? 1 Sel f- -i'_1g_ 3 ?- - s te- 2 .: y _

~~

,

..h
.

1

.

.
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1.2.2 Sleeve Tvoe Exoansion Anchor: A slit tubular expansion
shield, witn a enreaaed stua bolt with integral cone
expander, as shown in Figure 38-2 following: .

.

.

Nornally flush * * .
. - -

.. ..vich conce:ted pa ts .

,., . ._,.,
*

Stud Eolt vi:h.,.
* .

*

Integral Cone- c w y -

- - - 7 *

Expander :hisi - -.' F:E R -'
.

- _-
end.-

. ., ,, -- -
.- , . . . ' . . ., ~- c..

.,
' ..*- **. , .- .- . .. Expansion Shield.

. . . .
- , ,

. . -
.-.. .

.

., .
-

.....
. -

.

. Figure 33-2 T.eical Sleeve Tvee Exo2:sien Anchor ,'
~

.

. .-
.

M
-

.

1.2.3 *dedce Tvoe Excansion Anchor: A split expansion ring
or a 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 cen: ace.

. .
. .

with conneciei ,oarts
. .- _Expansien ?'.ng

.

. . . . _ .
.

. -_
,

, . .

.- -.

Stud 3o1: vith.f 1
.-

.

'g r y= -: ,7 Integral Cone.

;k:iijh
I Ii-

4;( Expander this e=d- - -

| ,l. ..
.. ..

-
__ _

. *

. . - - -. .._ .
.

-

.
. s

.

Figure 2S-3 Tvsical "edre T::e Exeancien incher with Cene Ex:ander
! Expansien-- -

|
--

Ved,e Fair..
7. . . - .

.
* .uing .*

'

*
, ,

.

[ }
-

- e / . Stud sel
i vith

; i - r; p~m -
c

.n . Ince. ,, ,-.

,
' i.... . - - - - - - -e ....

_. . h, Expander thisL
,

'

w, f- .
II y end. .

W x.
-

-
-

\
70 'O i .- c!:.'.

%..v vLc:. e.: r :. - : L:M d.

,
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. 1.3 Reference Publications:

( (']- 1.3.1 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 scecified Publications, and
to any Publications inclu'ded by reference in the specified
Publications, shall be to tr e 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.

.

.
. . -

1.3.2 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-S-325 Shield, Expansion; Nail, Expansion
~~ '

and Nail, Drive Screw (Devices,
-

8 Anchoring, Masonry)

a2. QQ-Z-325B Requirements for' Zinc Coating,
Electrodeposited

4
'

N 41' Quality Assurance Procram: This program is required1.4

for nuclear sare:y related work only, and shall conform--

| to the requirements of the Quality Assurance Articles
of the Project Specification.

'

.

4

| .

1

. .

|

.

e

O
,

3
_ - _ _
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2. MATERIALS ~

l,

2.1 Type and Finish of Materials: Concrete expansion ane: hors
(f(~s_) and accessories snail ce maoe of carben steel with etnc

'

plated finish conforming to U.S. Feder:1 Specificars on
_Q0-2-3253. Stainless steel may be used in place or

this zinc coated carbon steel.
~

For nucl :ar safety related work, the material suppi ter
shall provide material certification.

2.2 Strenoth of Materials: The material shall have a minimum
yield strengen or.ou,300 psi for self-drilling and wedge
type anchors, and 50,000 psi for sleeve type anchota,- ,

'

2.3 Cross sectional Areas: The smallest cross section.,i
area or tne scuo colt of an expansion anchor shall not
be less than the cross sectional area at the threait
root.

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

2.4.1 Self-Drilling Type: 1/4" through 3/4" inside diameter
of internally threaded shett.

2.4.2 Sleeve Type: 1/4" through 5/8" diameter

(,j ,), of stud bolt. -

'6J 2.4.3 Wedge Type: 1/4" through 1" diameter or
stud bolt.

2.5' Tyrer and ' takes of Anchors: Concrete expansicn anctiors
used tor tne '.;ORK snall ce one of t'ne types and ma Ann
indicated in Table 38-1. Other concrete expansion .,nchors
not specified in Table 38-1 may also be acceptable provided
they meet the requirements of this specification a.i.i
are specifically approved by the Consulting Enginceis.

,
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* "Table 38-1 ..
. .

{ Types, Classifications, Use and Makes of Ixpansion Anchorsf

Types of Anchors
{ Self-Drilling Sleeve Wedge.

lU.S. Federal Specification Group III Group II Group II :

FF-S-325 Classifications Type 1 Type 3 Type 4 |
Class 3 Class 1 -

|

For all Work .

Permissble Use except Nuclear For all Work
Safety Related-

99k ProductsManufacturers *

$ \Jt'.
I

a. Hilti Fastening Hilti HHS Eilti Universal Hilti Kwik-3olt ;
.

Systems, Inc. Self-Drilling Hex Nat Sleeve Stud Wedge i'
Anchors Anchors Anchors i.

!

Ih. ITI Phillips Drill Red Ee.ad Self- Red Head Hex Nut Red Head Wedge .,.f Company Drilling Anchors Sleeve Anchors Anchorst, .

.

a'
c. Ramset Fastening Ram-Drill Self- Dynabolt Mark II Trubolt Wedge

Systems - Drilling Anchors Hex 5cc Sleeve Anchors {
Anchors

|-

1 Id. The Rawlplug Co=pany, Rawl Saber-Tooth Rawl I.ok/3olt Rawl-Stud Wedge ,|Inc. Self-Drilling Ecx Nut Sleeve Anchors |
Anchors Anchors :

i
e. USM Corporation Parasleeve Hex Parabolt Wedge "

Construction Products Nut Masonry Anchors
Division Anchors I

~

.

f. Wej-It Corporation of DH-Bolt Hex Nut Wej-!: Dcuble
Allied Products Corp. Sleeve Anchors Wedge Anchers

*
!

1

A * :. : is le -
'-
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3. INSTALLATION -

f (]) 3 .J. General Provis' ions:4 *

3.1.1 For expansion anchors installed in nuclear safety related
concrete, drilling of concrete shall ccaform to the
criteria shown in Table 38-2 and Figures 38-5 and 38-6
except for the following:

a. For 1/4" diameter anchors with deeth of holes less "

than the cencrete cover, the anchors may be installed-

without using a metal detector.
*

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

3.1.2 In 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. Thisdetector may be one of those indicated in Table 38-3:

*

Table 38-3
,

Products and Manufacturers of Magnetic Detectors
Products Manufacturers 8._

) a. James "R" Meter James' Electronics, Inc.
-

C-4952 Chicago, Illinois

'
b. Profometer Pro ceq. SA Riesbachstrasse

57 CH-8034 Zurich 8, Switzerland-
,

.

c. CT-4949 A Deep Soiltest, Inc.'
*

Pachometer I Evanston, Illinois i

;

3.1.3 Reuse of expansion anchors will not be permitted. !

.

*
1

.

%
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e

.
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(SALS MAY St C'.|T) DETECTOR T3 3123D*

(8AAS SHAL:. hCT St C:!!
.-

|,or.io..h.1,..1..r.p..
.

, _ .. p _e r.

Beam Rotton So where For end 1/4 et clear spaa

teme Sides Kiddle half of staar spaa tad 1/4 spaa
Aachers set to be drilled Figure 34-5

*la top & botton 10" af beam

'*
Celmene No where Full leegth

. I

Stab Settmas Other that the fellewtegt (a) Middle 1/2 seen When the ratio of short
(*) "h"****'''****

('s)tue than 0.5. tne****as''**''>(a) Miule u2 .,e.
e (b) Where addstional teleforcing sh on to

i

reinforcing shown on - plaa maddle 1/2 span as ce |
(c) for opassags 12* to short diresttoa =,g,,

(a) For oposints 12* te * I " '''h*'8 L:. ~ ks'd
d5" " 'I'* * I "U~44* - For opeetog
** '"8 *Ed*dimension + 5'-0*

es each side Figure M-4

.

"

, Stab Top (a) Middle 1/2 spaa tverywhere except
(b) Encept where (a) Middle 1/2 saae

(L) Addittamal rete- (b) Additteest retafarcing See remark above
forcing shows em show es p!"as( .

plae (s) Far opestags 12* to 64" Figure 38-4k/ (ii) For spesiegs 12" Openiet dimensian-

'4 to 44" - Cpening * 3'-O" es each sade
'

dimeostem * 5'-0" of opening.

es each side of
-

.,

eyesieg

,
Interier Wa11a Full height 6 width betweee| Be where.

.

(With a sep at floor & cesling & col e s *

top) respectively.

!Subgrade Walle Inds 1/4 spee (vertical) Middle 1/2 vertasal epaa
!

,

. E.sterior Walls Rads 1/4 seaa vertical (a) Middle 1/* vertical apes
- Above Crade Ancher group spacang tiot (b) Other areas when sacaer

less than 9' C/C ~ steups are clamer case
(see note 3)' 9' C/C

.

.

Steam Tuomet zo were * Estire Aree

fNowhereFuel Poets Eatire Area
Slaba & Watts .

4

| Aacher group speced
i 3

i < 9' (All Cther a fer anther grewps spaced.

1sterior Walla g f ar the r t'iaa 9 * ClO from P*other seCher gr|lgp

.

Reactor Swildint' 1e w%ere For Entire Area
Mat 4

i., -

Other Guilding facest enddle 1/2 spaa
Mdite 1/ ? Cat C/C e*f.ter. ate . . . . .. . . o , . v . s

ca esci e.e

sQ p
---

. : 1 '. d e .;et ... .. . ,._ a- e e. - ..:.
'''7ta; 1 Ste ta e *

; . ,. !... . , ,. . ,r... . . .i .- -.
*

.. .- . .

*e - er e s *. *1 ..n~.a - >re . *= ts. *:e. . .e . =
t%e ....4 .e..--e. ... 'e ..t.a..a
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3.2 ~ Detailed Recuirements: Concrete expansion anchors shall
be installeo in strict accordance with manuf acturers'

,g-) specifications and recommendations and the following
9 requirements:

.

,

3.2.1 Maximum Deoth cf Ecles: Thickness of concrete minus
2-1/2 incnes.

3.2.2 Embedded Lencths: The embedded length of an expansion,

ancnor snail se the longest available but 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 oay be 4.5 times

,

the nominal bolt diameter in order to satisfy Article
-

3.1.la. .

.

3.2.3 Scacing: The minimum spacing of expansion anchors shall
be 12 times the nominal diameter of anchors (outside
diameter of shell for self-drilling type, of shield
for sleeve type, and diameter of stud bolt for wedge
type), unless otherwise indicated on the design drawings ~

'or approved by the Consulting Engineers.
3.2.4 Edce Distance: The minimum distance from the center*

of an expansion anchor to any edge of concrete shall
*

be 6 times the ncminal diameter of the anchor (curside-

('.()) diameter of shell for self-drilling type, of shield
for sleeve type, and diametei of stud bolt for wedge'

type)..

3.2.5 Drilling ,

a. For all anchors in a connection, drill holes into
the concrete with quality 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.
.

'

3.2.6 Tichteninc
[

. ..

i

a. Drive the anchors required ~ for the connection into*

the holes then bring all anchors to a " hand-tight"
condition ao that all parts Of the connection are
in good ccatact with one another.

b. Tighten the anchor to the torque values given in
Table 38-4. This tightening shall proceed system-
atically frcm the T. cat rigid or inner part of :ne
cc.- q:t -- :: it: f r -: e c d : s s . Cur.r- th;r - ,

.

g' th^ 9 ' . _ _ r0 ~. : ! ! ! 10 ' 2. Of Of. f . ::: - !.

A tr.e nJ0.

>
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4. INSPECTION AND TESTING - FOR NUCLEAR SAFETY RELATED

4(3 WORK ONLY
_/ ;

4.1 General Provisions: Concrete expansion anchors with
nominal colr diameters less than 1/2" are to be used
for nonessential loads and do not require testing.

4.1.1 Installed concrete expansion anchors with nominal 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.

V4.1.2 The services of a nationally recognized indeoendent /**
testing laborato'ry shall be_ furnished and paid fo
Purchaser _ to perrorm this testing and' ins!de~ction,_r_,by,__

,

unless
otherwise indicated.

4.2 Calibrated Torcue Wrench Inscection:-

4.2.1 Calibration

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

be on a monthly basis af ter initial qualification.
( (, )(' -

( g ,4.2.2 Inspection Secuence and Frecuencv: ggs py,~

,
~One out..of-each..two hundred exoansion anchors installeda.

~

but a minimum of one per day sitall be" Tan ~domly
selected for testing.

b. If this tested anchor is unacceptable, two other
anchors in the same group as defined in article

i4.2.2a shall be tested. f

,

If one of these two anchors is unacceptable, ten ;
c..

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 other anchors in this group as defined in arricle
4.2.2a shall be tested.

e. Information on all expansic, anchors that require
replacing chall be sent tr the Censulting Engineers
for review and resolution.

O
,

.

11
-e
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4.2.3 Accectance Standards: Testing and inspection shall .

be performed using a calibrated torque wrench.
a. On inspection, the inspector shall place the wrench..

.

on the nut of.the selected anchor, and apply torque-

~ to the nut until the wrench dial reading reaches
the testing torque given in Table 38-5.-

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.

Unacceptable installed anchors shall be retorquedc..

or replaced, and then re-tested and re-inspected.
.. --.. _ _ _ . ... -- -

',. ... ..
.

.'. .- ----
''

Table 38-4 Installation Torque, ft.-lb. '- . . . -

.

'

Nominal Bolt ! Torcue Range i
.

Diameter | Wedge Type Ancnors Sleeve Type Ancncrs.,

_. _ . . . . . . ' . _ .: c.1/4" 8- 10 8- 10. . . , . -

,. . . .

- 3/8" 25 - 35 ' 35 - 50

[-}
-- 1/2" 55 - 65 60 - 75

5/8" 80 - 90 90 - 100
.. .

3/4" 150 - 175.

:... . .
1" 250 - 300 |

. , , . . -

1...
.

. . . . . ~ ..

.

..

.
Table 38-5 Minimum Testing Torque, ft.-lb.

'Nominal BoltI Torcue Rance |Diameter . Wedge Type Ancnors Sleeve Type An nors

1/2" 35 30

5/8" ! 60 | 55 I

! 2/*" 110
~'

'- ) ! 1" 203
._

M

.
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1. GENERA *
,

1.1 Scoce: Concrete exoansion 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 expansien
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.

.

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 indicated,
unless otherwise specifically stated *: i

,

'.
1.2.1 Self-Drilline Tvpe Excansica Anchor:' An externally

. .. slit and internallv threaceo teoular exoansion shell,

E h '' with a single-cone expander, as shown in Figure 38-1
~ '

{ following:

,

-
. . .

Internal threads - To be flush *. tith con:: ate surf::e
for fastenici; . <

.
' ,

(virh bolt or -
- *

. ... ,

' stud) __.. . . . ,

. , . .

,

. .

*-.~o .
-

. . . - .
-

.
7 . .- - - - - ~ ;.

.
r

'

.. ,

.
-.. ~.

,

'"* - *e w '- .M h _ h. * Cene,

. - 4
. .

LXpanOd*
. . r . ,

'

EXp3!S'C3 S';Cll'

.

.

6

Firure M -1 T rimi -c i f - r i * Ig__Ty e ? : .g s_i e - 1 :* :
,

rEh'

,

4.,

9
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,

1.2.2 Sleeve Tyne Excansion Anchor: A slit tub'ular expansion
shield, witn a enreaceo stud bolt with integral cone,', expander, as shown in Figure 38-2 following: -

m .

*
\
I

'M
.

Normally flush * *

.
,

.s,ith connectce. yart s*

,.
~

>f-- Stud Ecl: s1:h~
- ~

. .

Integral Cene-

c/ m, ,G~, :_ xpans. e . %. . 4 s
>

. . .,

. . .

,

--

en. . . ..
. , .- .

. - *. ..
. . . . .

.

* 5. . ' * * *

Expansion Shield.

. - - .
.

. .
.

.
.

. . .. .

] Figure 33-2 T*cical Sleeve Tvee Ex 2:sien Anchor ~
'

, . . .

.

/
.

1.2.3 Wedce Tyce Exoansion Anchor: A split expansion ring
. . . . .or a separare expansion wecge pair, with a t reacec

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

.,

< ,

( ~~ To be in contacc.
- .

.

vith conneciei parts - Expansica Ring.

... _. . . . . .
.

.
. .

Stud 3cl: -ith
- -

.c n
.-

.

.;[ i '. ~
' Integral Ccne

-

4,d LJ
.

-...I''i UI * Expander this end
1 .

_#,/.. . . . ..
.

J
* *

., . - . .,_ .
- i,

.

Ficure 3S-3 Tvolcal Wedre T_ :e Ex::ncie- ar.cher with Cene Ex:ander-

,
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.
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1.3 Reference Publications:
.m

1.3.1 Related Publications of nationally recognized technical
sponsoring organizations are specified in this Standard
Form LS-CEA by reference. Unless other.;ise indica:ed,
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.

1.3.2 In this Form LS-CEA, the following Publications, or portiens
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-S-325 Shield, Expansion; Nail, Expansion;
and Nail, Drive Screw (Devices,
Anchoring, Masonry)

a2. QQ-Z-325B Requirements for Zinc Coating,;

j, Electrodeposited
,

r. .,

| 1.4 Quality Assurance Procram: This program is required
for nuclear safety related work cnly, and shall conform
to the requirements of the Quality A :cr:nce Articles
of the Project Specification.

.

.

(O
'

-3-

.
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2. MATERIALS
->~
!! ) 2.'l Type and Finish of Materials: Concrete expansion anchorsy

and accessories shall ne made of carbon steel with zinc
plated finish conforming to U.S. Federal Specification
QQ-2-3253. Stainless steel may be used in place of
this zinc coated carbon stael.

For nuclear safety related work, the material supplier
shall provide =aterial certification.

2.2 Strenoth of Materials: The material shall have a minimum .,

yield strength of 60,000 psi for self-drilling and wedg,e I|

type anchors, and 50,000 psi for sleeve type anchors. I
'

,

:

2.3 Cross Sectional Areas: The smallest cross sectional
% area of the stud bolt of an expansion anchor shall not !.
be less than the cross sectional area at the thread ,

' '

root.

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

,

2.4.1 Self-Drilling Type * '/4" through 3/4" inside diameter ,

of internally threaded shell.
'

. 2.4.2 Sleeve Type: 1/4" through 5/8" diameter .

( }g of stud bolt.
,

2.4.3 Wedge Type: 1/4" through 1" diameter of
stud bolt.

'

,

i

2.5 Tvoes and Makes of Anchors: Concrete expansion anchors
used for the WORK shall De 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 i-
| they meet the requirements of this specification and

are specifically approved by the Consulting Engineers.
I
,
<.

h

s

f

.

O
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.
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. . Table 38-1
,

Types, Classifications, Use and Makes of Expansion Anchors,
'

. .

Types of Anchors Self-Drilling Sleeve Wedge,

i
U.S. Federal frecification Group III Group II Croup II [

'

FF-S.325 Classifications Type 1 Type 3 Type 4 ;

Class 3 Class 1
.

i
For all Work j .

Permissble Use except Nuclear For all Work |Safety Related * i
__t

iManufacturers Products '
, ,

a. Hilti Fastening Hilti HHS Hilti Universal Hilti Kwd-Iolt
Systems, Inc. Self-Drilling Hex Nut Sleeve Stud Wedge

Anchors Anchors Anchors !

i
.

b. ITT Phillips Drill Red Head Self- Red Head Hex Nut Red Head W.a.:ii;e
Company Drilling Anchors Sleeve Anchors Anchors , ,

I

c. Ramset Fastening Ram-Drill Self- Dynabolt Mark II Trubol Wedge
Systems Drilling Anchors Hex Nut Sleave Anchors

Anchors

:

|
| d. The Rawlplug Ccapany, Rawl Saber-Tooth Rawl Lok /3olt Rawl-Stud Wedge ;

l Inc. Self-Drilling Hex Nut Sleeve Anchors [! Anchors Anchors !1

!

r

e. USM Corporation Parasleeve Hex Parabolt Wedge |Construction Products Nut Masonry Anchors '--

Division Anchors

f. Wej-It Corporatien of DR-Bolt Hex Nut Wej-It Dcuble
Allied Products Corp. - - Sleeve Anchors Wedge Anchcrs

(O
1

.

Se e
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''i 3. INSTALLATIONO'
~

3.1 General Provisions:
,

3.1.1 For expansion anchors installed in nuclear safety related
concrete, drilling of concrete shall conform to the
criteria shown in Table 38-2 and Figures 38-5'and 3.8-6
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 bottom
of concrete slabs at the ribs of metal deck.

3.1.2 In 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. This
detector may be one of those indicated in Table 38-3:

Table 38-3,

Products and Manufacturers of Magnetic Detectors

Products Manufacturers-

,;.

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

b. Profometer Pro ceq. SA Riesbachstrasse
57 CH-8034 Zurich 8, Switzerland ;

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

,

6

3.1.3 Reuse of expansion anchors will not be permitted. ,

.

.

_

| -G-
!
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Table 38-2 |{ .

|
,

*

Critarle for Drilling of Safet,e Senated Caecrete |) ,. .
,

.

fO i ;

ELE?C2fT METAL Ct!! "0R :' T NIESE3 |tJCA*10NS'-VII !C*A . REMA325
(. (3A13 MAY SE C;tT) OZ*!C*02 *3 !! ;*1I3

i

'

(sAAS EAALi. s ! II "47).

Seam Top I No e ere For middle half el tiese spaa {
s

f I

leam Sattoa No were For ett a 1/4 of clear spas

Beam Sides Middle half of clear apaa End 1/4 span
Anchors ar. to be drilled Figure 33-3
is top & bottre 10" el basa

*.

Celu=ss No where Fall length

.

Slab Sottoms Other thas the falleving . (a) Middle 1/2 seen blem the ratio of sn=rtli

U f ** har. 3.'". tseN (a) Middle 1/2 spas ! " ' ' ~
3 I" **

ta sesa C 5
.

reinforci:3 shows os
3 (b) W re additional plaa saddle 1/2 span 6 ce

i reinforci.g shows on
(c) f or openings 12* to saart directica *

l ,g,,

O '**(**". W5 4
~ '# "I *LI (c) Far openings !!* to S>

41" - Far opening i
on each oth+

dimeostoa * 5'-0
on each side Figure 33-6

.
~~

Slab Top (a) ?tiddle 1/2 spaa Everywhere euept.
(b) Except wtere (a) Middle 1/2 spana

(i) Additional reis- (b) Additional reinfoeti=g See remark above
,

forcing shown on shown on planI
.

pies (c) Far spesings 12" to st* Figure 33-6
- (11) For epenings 1** Openi:t d amsies.

to 48" - Cpening * 5'-0" on each sise
,

'1
dimension * 5'-0" si opening

C .oo each side of.

'. epening

faterior Valls Fult height a width terveen No vnere.

(With a gay at floor & costing & colu=as
top) respectively.

.

.

Subgrade halls Ends 1/4 span (vertical) Middle 1/2 vertical spaa

k
Esterior b' alls !nds 1/4 spaa vertical (a) Middle 1/2 vertical span

,

Above Crade Anchor groep spacing not !

| less than 9' C/C *
(b) Cther areas whee anchor

groups are closer cham
S' C/C(See note 3)'

| [
t
i

Steam Tuneet No e.ere tatire Area i
i

*

| I
Fuel Fools No where Entire Area,

-
i Stabs & Walls .

| *

All Other Tor anchor groups spaced Archer group apaaed < 9'

Interior Walls | farther than 9' C/C froa another acanor group'

i
Resetor Buildiegt No stere for Entire Area

|Mat
.

|'

Cther luildieg j tacest endate 1/2 span MiJ41e 1,2 Cc! Cic ses/or ;

Mata asep dis es irs - 6'-T' ![ ,

on esc 5 s.'s tI
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3.2 Detailed Recuirements: Concrete expansion anchors shall
be installed in strict accordance with manufacturers'
specifications'and reccamendations and the following((P';_)

- requirements:

3.2.1 Maximun Death of Eoles: Thickness of concrete minus
2-1/2 inches.

3.2.2 Embedded Lencths: The embedded lencth of an exoansion
'ancher shall be the lengest available but shal'1 not
be less than 4.5 times the bolt dia=eter 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.la.

.

3.2.3%Scacina: The minimum spacing of expansion anchors shall
be.12 times the nominal diameter of anchors (outside -

diameter of shell for self-drilling type, of shield
for sleeve type, and diameter of stud bolt for wedge
type), unless otherwise indicated on the design drawings
or approved by the Consulting En.gineers.*

3.2.4 Edce Distance: The minimum distance from the center
of an expansion anchor to any edge of concrete shall
be 6 times the nominal diameter of the anchor (outside
diameter of shell for self-drilling type, of shield

'h)
:

( for sleeve type, and diameter of stud bolt for wedge
type).

3.2.5 Drillina

a. For all anchors in a connection, drill holes into
the-concrete with quality carbide tipped solid-

I'

___b_its, -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.

| 3.2.6 Tichteninc
,

i

a. Drive the anchors required for the connection into
the holes then bring. all anchers to a " hand-tigh t"
condition so that all parts of the connection are
in good contact with one another.

b. Tighten the anchor to the torque values given in
Table 38-4. This tightening chall p cceed syster-
atically frc- the r:t ri-if c: ir- : - :: cf the

0Cer.^.0ct;'- t' ;-' ~ : 2_?. C '; ; '. - ...:. -.. "--.' r'ti n,f .

ij u : ~~ .n.,u;-- .- .ws.. ., -- e . , . - - .

.

-10-
- _
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3.3 Repair of Failures: Failures shall be rectified as
. follows:
.O
TN J 3. 3.1 Concrete failure: This shall include all cracking or

spalling of tne concrete in the vicinity of an installed
anchor.

a. The concrete shall be repaired to have a strength
. at least equivalent to that of the original concrete.

b. After the concrete has been repaired, the anchor
hole may be redrilled. The redrilled hole shall

~
be deep enough to allow the replacement anchor
to have an embedded length a minimum of 1.5 times
the nominal bolt diameter longer than the embedded.

~~

~ length provided per Article 3.2.2.

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

3.3.2 Anchor Failure: This shall include anchor breakage,
visible slippage, or loosening to the extent that the
anchor cannot be tightened to the installation torque.

a. If the unacceptable anchor can be removed without
damaging the surrounding concrete, the hole may
be redrilled and the anchor replaced with the next

_

larger size anchor. The embedded length shall
.n conform to the requirements of Article 3.2.2.
(
' b. If the unacceptale anchor cannot be removed without

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 replacement hole
shall be 2.5 times nominal bolt diameter. If this
distance exceeds the given tolerance on the placement
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.
i

-

.

. .

-11-
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4. INSPECTION AND TESTING - FOR NUCLEAR SAFETY RELATED,7g
(N / WORK ONLY

4.1 General Provisiona: Installed concrete expansion anchors
shall be sub]ect to inspection 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.

4.1.1 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.

4.2 Calibrated Torcue Wrench Inscection:

4.2.1 Calibration .

Torque wrenches shall be certified by testing laboratory
~

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

4.2.2 Insoection Secuence and Frecuencv:

a. One out of each two hundred expansion anchors
installed but a minimum of one per day shall be'

;e randomly selected for testing.

( .I b. If this tested anchor is unacceptab'le, 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 other anchors in this group as defined in
article 4.2.2a shall be tested.

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

'esting and inspection shall4.2.3 Acceotence Standards: T
be performed using a calibrated torque wrench.

a. On inspection, the inspector shall place the wrench
on the nut of the selected anchor, and apply torque
to the nut until the wrench dial reading reaches
the testing torque given in Table 38-5.

.

*

-12-
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g b. If the nut of the inspected anchor is not turned,
k,) the anchor shall be accepted. If the nut is turned,

the anchor shall be considered unacceptable.

c. Unacceptable installed anchors shall be retorqued
or replaced, and then re-tested and re-inspected.

Table 38-4 Installation Torque, ft.-lb.-

Nominal Bolt Torcue Rango I,

( Diameter Wedge Type Anchors Sleeve Type Anchors'
'

.

1/4" 8 10* 8 10*

3/8" 25 35 35 50

1/2" 55 65 60 75
~

I
~

5/8" 80 90 90 100

3/4" 150 175

1" 250 300

*For 1/4" Q Expansion Anchors installed in 1 1/4" deep
'. hole, a minimum of 5ft-lb torque shall be used.

Table 38-5 Minimum Testing Torque, ft.-lb.

INominal Bolt Torcue Rance -

Diameter Wedge Type Anchors Sleeve Type Anchors i

1/4" 5 5

3/8" 19 19
.

1/2" 35 30

5/8" 60 55

3/4" 110 ,

1" 200

t,, .

. . . ,

to .

-12-.
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k SPECIFICATION FOR
CONCRETE EXPANSION ANCHOR WORK

LA SALLE COUNTY STATION - UNirs L AND 2
w

(Form LS-CEA)
1. GENERA ~

~

1.1 Scone: All Concrete expansion anchor WORK shall' conf orm
| to all 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 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.

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 indicated,
unless otherwise specifically stated:

.

1.2.1

':'O
Self-Drilline Tvoe Exoansion Anchor:' An externally-

11= eae 1aterae117 =n=eecee =e=#1 = exee==toa ene11with a single-cone expander, as shown in Figure 38-1
following:

Internal threads To be flesh -ith concrete surface or
for fastening recessed a maximum of 1/4"
(with bolt or , R3

stud) - s
, , . . . .

.

. * -

--.~o|
-

,,/
-

,l.
~.

i
.,

.

t. -

.. > ~~ -- - - - QL3. -. * Cone
A-.

. - . .
r

. crpance:-

'

.

Expansien Shell

Firure M-1 T i ni Self- -i'i g _ Type ? - a s ie, A .cho r
-

Od
1

.

g , _ _ _--- "
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l.2.2 Sleeve Tvoe Ex ansion Ancher: A slit tubular expansion
e g snield, witn a enreaoed stud bolt with integral cone
.V expander, as shown in Figure 38-2 following:

-

Normally flush *

.

_vich connected parts
,

Stud Bolt with

'

.

. . f Integral Cone. e _

y _

-
I

- '
g _ Expander this

,

.

Minimum one vasher
-

end.
.

] ,'f - , . ',
'

R3 '' -

See Article 3.2-13 - Expansion Shield
. ,,

-.. . .
- -

.
. . .... .

Ficure 33-2 Tvnical Sleeve Tvoe Exozasien Anchor
~

.

.

,

.

1.2.3 Wedce Tvoe Excansion Anchor: A split expansion ring
or a separate expansion wedge pair, with a threaded'

) /,J stud bolt with integral cone expander or taper expander,g

as shown in Figures 38-3'and 38-4 following:
To be in- contact

-
.

,

with connecied parts . x. . .E pansion Ring
-

.. -.
.

-
.

- -

.r , . Stud Bolt with
.

- r.g i p.l I ,,
Integral Cone

O'( '- - - _

Expander this end. .-

Minimum one,

. f '' * '
R3 washer required;

.

five maximuri. T uEmbedded lencth'
See Article 3.2-13 ,' n

: Fleure 3S-3 Tvoi:21 L'edre Tv:e Ex ancien inchor with Cene Exrander -

|
|

- - - Expansion,dinimum one washer -

g ,,,, p".,'

'*~R3 required; five 4.ax4' .
"-

See Artic15''3.2-13 .

i , , -

[- L_ ,/ stud Belt with
, t . 4 . . .- ,'.. x,

f

t .li. 'i . r' ! i | ,s Integral Taper', : !.{ '

Q|)
Expander this. - - = - -%,

- I
.

h . , end-

-

f

'

I To to in cont:ct -

8vich cannec ted r:ar .s .
,

.

.

Fierr e 39.-4 T m! cal '.,*cde c Tve Eye..:u ten Ancho v<.th Tac.a r b:ander_
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1.3 Reference Publications:

1.3.1 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- i

ments or revisions thereto, as of the date of initial
iCertification of the Project Specification for the WORK

covered by this Form LS-CEA.
.

1.3.2 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

Soecifications:
*

al. FF-S-325 Shield, Expansion; Nail, Expansion; ,

and Nail, Drive Screw (Devices,
Anchoring, Masonry) ,

(])- '. a2. QQ-Z-325B Requirements for Zinc Coating,
'

s
Electrodeposited

1.4 Quality Assurance Procram: This program is required
for nuclear satety related work only, and shall conform
to the requirements of the Quality Assurance Articles and
of the Project Specification.

,

.

I

_

|

|

_ _ _ . - ~b~



_ - . . . .- - - --
|

')
, -

,

SARGENT & LUNDY September * 20, 1976
CNGsNEERS Rev. 3, 7-20-79CWICAGO

1.5 Procedura Documentation
.

1.5.1 Installation Procedure :

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 required. The procedure shall i

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

Types of installation devices and calibration ~ frequencye.

'f. Overall anchor length and minimum depth of hole for.() each anchor diameter
R3

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
i. Methods to verify actual embedded length of an installed

{-

.

anchor

!
j. Methods to determine the angularity of the installed I

anchor
;

| k. Repair methods for damaged concrete and grouting
| procedure for patching up trial holes

1. Methods to identify the location of a nicked.bar
.

| m. Information to be documented j'

: ,

;
,

|

i -

;

({j
4- -

.
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A- 1.5.2 Ounli-/ As,suran:c- icsponsibilities of the Contractor

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

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

i b) 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.
c) If the installed anchor is at an angle and the

angularity exceeds the tolerances shown in Section
3-2.3 of this specification, a report shall be sub-
mitted to the purchaser.

R3
d) If the nut of the anchor is not fully engaged, a,

.

report shall be submitted to the purchaser.,

e) 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.

; f) Verification of spacing and edge distances as specified '

( in Table 38-5 and Figure 38-6.
g) Verification that anchor or concrete failure / damaged

rebar reports have been reported on Form LS-CEA 1.0. ;

. .

,

.

*

| -JE
F
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1.5.3 ; .= eetien procedurc (syfet- 7313,te3 gerp 031y3:{{}
The agency responsible for the inspection and testing
specified in Article 4 shall submit a complete inspectio6
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:

R3a) Inspection process and frequency
.

b) Equipment to be used

c) Tolerances for Equipment

d) Calibration frequency for inspection devices

e) Information to be documented

.

s

.

e

G
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2. ::aterials

2.1 Type and Finish of Materials: i

Concrete expansion anchors and accessories shall be made
of carbon steel with zine plated finish conforming to
U.S. Federal Specification QQ-Z-325B. Stainless steel
may be used in place of this zine coated carbon steel.

For nuclear safety related work, the material supplier -

shall provide material certification for each batch of
delivery made to the site. R3

2.2 Strength of Materials:

The material shall have a minimum yield strength of
60,000 psi for self-drilling and wedge type anchors'

R3and 50,000 psi for sleeve type anchors. The material
shall have a minimum tensile strength of 75,000 psi
for all anchors.

,

2.3 Cross Sectional Areas: '*

The smallest cross sectional area of the stud bolt of
an expansion anchor shall not be less than the cross

. h) sectional area at the thread root. '

2.4 Size Limits:

The bolt (not anchor) size limits for expansion anchors
shall be as follows:

2.4.1 Self-Drilling Type: 1/4" through 3/4" inside diameter
of internally threaded shell.

'

2.4.2 Sleeve Type: 1/4" through 5/8" diameter of
stud bolt.

2.4.3 Wedge Type: 1/4" throught*1" diameter o# '

stud bolt.

2.5 Types and Makes of Anchors:

Concrete expansion anchors used for the WORK shall be one
of the types and makes indicated in Table 38-1. Other
concrete expansion anchcrs not specified in Table 38-1
may alco be accep chie provided they meet the recuirements
of this specification and are specfically approved by
the Consulting Engineers. ~

) *

_x. - J.
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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 II Group IIFF-S-325 Classifications Type 1 Type 3 Type 4
Class 3 Class 1

,

For all Work
** *Permissible Use For all Workg g

concrete block '

wall.

~ Manuf'ahture7s
~ ~

'' " ^

Products

a. Hilti Fastening Hilti Kwik-Bolt' Systems, Inc. R3
'

Stud Wedge__ ___
-

Anchors

b. ITT Phillips Drill Red Head Self- Red Head Hex Nut Red Head Wedge
Company Drilling Anchors Sleeve Anchors Anchors

c. Ramset Fastening Ram-Drill Self- Dynabolt Mark II Trubolt WedgeSyste=s
-

Drilling Anchors Hex Nut Sleeve Anchors
_

Anchors
!
>caw

d. The Rawiplug Company, 'Rawl Saber-Tooth Rawl Lok / Bolt Rawl-Stud WedgeInc. Self-Drilling Hex Not Sleeve Anchors
Anchors Anchors

'
.

e. "SM Corporation Parasleeve Hex Parabolt WedgeConstruction Products Nut Masonry Anchors------

Division
| Anchors

f. Wej-It Corporacion of Wej-It DoubleAllied Products Corp. ------ Wedge Anchors____

(h

8--

.
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3.(' Installation:

(For all expansien anchors except as noted)
3.1 General Provisions:

3.1.1 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 conform to Table 38-5 and Figure *. .
38-6 unless otherwise indicated in Article 3.1.10.

3.1.3 The overall anchor length and the hole depth required shall
be determined by Contractor such that the specified minimum

R3embedment length 'Le" (as shown in Fig. 38-6) and bolt
projection can be obtained.

3.1.4 As a minimum, anchor threads shall engage the complete nut,
however, a 1/4" thread projection above the nut after
installation is recommended. If projection exceeds 1/4",
projection 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.

3.1.5 Holes for the anchors may be drilled through hardened grout,
but the embedded length shall be determined frem the surface
of the rough concrete. Holes for the anchcrs may be drilled
through surface repaired concrete, but the embedded length
anchor spacing and edge distance 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.
3.1.7 1/4" E expansion anchors are allowed in all locations

provided the required hole depth is less than the effective
depth of the concrete covering the main reinforcement.
1/4" 0 expansion anchors shall not be used in solid block
walls for support of nuclear safety-related items.

3.1.8 Welding on expansion anchors is not permitted without
approval of the Consulting Engineers.

R3

| 3.1.9 Fcr anchors installed in holes drilled thrcugh surface
repaired concrete, the dimension (Le) given in Table 38-5
shall be increased bv a dimension X as shown in Figure 38-5.

(SQ'- where X =

k
thickness of concrete cover plus nominal
diameter of.outside bar.

.

M
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Figure 38-5

fg Anchors Installed in Repaired Concrete

3.1.10 Refer to Table 38-5 and Figure 38-6.

a. When two anchors of different diameters are installed
adjacent to each other, "S" shall be the average of the
two "S" dimensions.

b. If dimensions ED, ES and S cannot be maintained between '

two anchor assemblies, allowable erection tolerance indicated
on the design drawings should be used to resolve the problem.
If the problem involves anchors installed by two different
contractors, their erection tolerances should be used or
the Consulting Engineers should be notified for a resolution.

R3'
c. If Le cannot be met, the Consulting Engineers should be

notified before work proceeds.

d. For anchors installed near an embedded steel = late, the
minimum distance between the anchor and the e'ge of thed
steel plate sha'.1 be equal to the S dimencion.

3.1.11 Where the concrete surface is uneven, shimmine is recuired
under the plate in the area cf the expansion anchor,'or it |
1s required to improve the concrete surface.

*

I'M j
i

-10- I
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:'ini--*.:. . Embedded L:n :n , 5 ;ci.i And EQ e Distance
For E pcasicn AnchorsA

Minimum Minimum Minimum EdgeNominal Bolt Embedded
Length (inches) Spacing Distance (inches)Diameter

(inches)(inch) Le Ed o Es(g)
4.5d 8d 4.5d * 8d' ' 4.5d ' 8d'

1/4 1.25" 1.25" 2.5 1.5 2.0 1 1.0

3/8 1.75" 3.0 4.5 2.5 5.0 .l.25 2.5

1/2 2.25 4.0 6.0 3 7.0 1.5 3.5

5/8 2.8 5.0 7.5 4 8.0 2 4.0

3/4 3.4 6.0 9.0 5 10.0 2.5 5.0

1 4.5 8.0 12.0 6 12.5 3 6 .' O
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e.. 1 For all expansion anchors, except self-drilling type,
holes in concrete shall be drilled with quality carbide
tipped solid bits, using a rotary / percussion type power
drill.

3.2.2 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.

.

3.2.3 The anchor shall be no gore 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 to the exposed end of installed anchor.
For angular deviation greater than 3f square or rectangular
bevelled washers shall be placed between the attachment
and the nut to maintain full bearing of the nut.

3.2.4 The maximum depth of the hole shall not be greater than
the thickness of the concrete minus 2-1/2 inches. Holedepth as determined from the requirements in Article 3.1.10c
shall have no negative tolerance. In addition, no positive
tolerance is allowed for 1/4" diameter anchors. R3

(h) 3.2.5 Holes for the concrete expansion anchors shall not be drilled
until the concrete has been cured for a minimum of 28 days.

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

3.2.7 The criteria for drilling holes in concrete shall be as
indicated in Table 38-7 and Figures 38-7 through 38-9.

3.2.8 At locations where a metal detector is required, a deep i:
magnetic detector shall be used to locate the reinforcement
in the concrete and to assure that the reinforcement willnot be cut or nicked. Rei'nforcing placement drawings ma.y
be used as reference in conjunction with the use of the
detector. This detector may be one of those indicated in
Table 38-6.

Table 18-6 *

Creducts and Manufacturers of Macnetic Detectors
Products Manufacturers

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

( fe Profcmeter Pro ceq. SA RiesbachstrasseC#
57 CH-8034 Zurich 8, Switzerland

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

L - n sSs-
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..:.. In arr.:: uharc 11 5 : c:_ n is net requ rsd nd a
reinforced bar is nicked, the following procedure shall
be followed:

a. The location where the reinforcing bar is nicked shall
be suitably identified on the beam, slab, wall, column,
etc., where this bar is located so that all contractors
can identify the damaged rebar location.

b. The damaged rebar shall be documented on Form LS-CEA 1.0
or equivalent and sent to the consulting Engineer for
review within two weeks from the occurrence. For non-
safety related areas, such documentation is not required.

Further drilling of holes shall be performed by using ac.

metal detector within the following areas:

cl. A 18'-0" x 18'-0" square with its center at the point
where the reinforcing bar was damaged when the rein-
forcing. bars are spaced 12 inches or more on centers.

I

c2. A 9'-0" x 9'-0" square with its center at the point
where the reinforcing bar was damag~ed when the rein-
forcing bars are spaced less than 12 inches on centers.

h d. It is permissible to cut one 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 expansion anchor may be instal-

R3led through reinforcing steel provided the remaining three
anchors do not hit reinforcing steel and no other damaged
reinforcing bars are identified within the areas given in
Article 3.2.9c above.

3.2.10 In area where metal detection is required, the following
procedure should be followed: ,

a. Using.a metal detector, the location of all holes to be
drilled and reinforcing bar pattern shall be laid out -

on the structural element.

b. If metal detection indicates the presence of a reinforcing
bar at the anchor design location, the anchor plate assembly
should be noved within the support location tolerance (as
specified in drawings) to clear the reinforcing bar.

c. If the anchor plate tolerance dces not allow sufficient
movement to clear reinforcing, the Consulting Engineer
shall be nctified so that the problem can be resolved before
proceeding.

O d.
( If per chance the reinforcing bar is still nicked, the

procedures given in Article 3.2.9 shall be followed.

-13-
-
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'

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
3.2.9c. If a reinforcing bar has been cut or nicked, the
procedures in Article 3.2.9 shall be followed.

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

3.2.13 The maximum number of washers shall be limited to five.
.

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

3.2.14 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 +1d as long as
the minimum edge distance Eetween the
anchor and the plate edge meets the AISC '

specification and meets the requirements R3
of E , Ed, per Table 38-5.s

fh b) Bolts with '8d' 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. '

.

3.2.15 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 tot

! the size required. .

'

1

1
1

.
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(O |ri::ria f cr Crilli ; W : '-- E< .; ;ic * r:- . : i* ~:.: reteQ
Area |

Elment No. Description

Concrete Slabs * 1 See Figure 38-7 -

Concrete Beams 2 See Figure 38-8

Concrete Columns 3 Drilling is allowed with the use of the
metal detector. .

'

;

Interior 4 See Article 3.2.11
*

% Above grade 5 For nuclear safety related wall and walls
3 monolithic to nuclear safety related walls,._

*f .:2 see criteria for walls below grade. For
E b other walls, see Article 3.2.11.
E %
8 Below grade 6 Drilling holes is allowed. For the use of"

metal detector, see Figure 38-9.
Primary. Containment 6

, __ . _ _ . . .

Exterior Wall t. 7 No drillinc i.s allowed unlass. approvedt
Drywell Floor by consultinc encineer.

. Concrete Slabs on 8 For the top of the slab, see Article 3.2.11.
/@ Metal Deck For the bottom of the slab, drilling is not K3

all owed.

Jrilling noles. is allowed.without theConcrete Finish 9 use of metal Cetector provided the
.

. hole is completely within tne concrete
finish. However Nuclear Safety ne-
lated anchors shall not be claced
in the finish.

{ontainmen$ 10 No drilling is allowed. *

- ' ' ' -
5

% Others 11 Drilling of holes is allowed. For applica-
'E =g tion where the metal detector is to be used,
8 see Figure 38-7. For mats, "L" is the
"- distance between adj acent column

centerlines.
'

Concrete for Steam 7g
' '"' U * I S

j Drilling of holes is allowed with the use of'

Ccncrete for Fuel I metal cetector.i

13r cols | ,

; Masonry Ble:k Walls 14 No drilling is allowec unless shoc, en the
design drawings or approveo by the
Consulting Engineers.

Turbine Foundation 15 No drilling is allowed unless approved by
the Consulting Engineer. ~

* NOTE: No expansion anchors allowed in magnetite concrete.
~

_ __ .__ _ __ . _.__ _.
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l Expansion Anchors Allowed r;

|
| | No metal detector required

| See Article 3.2. I L
L 3. : --i Expansion Anchors Allowed
t'- Use metal detector

Noted: 1. Dicension "A" shall be as follows:

a. If a :.11 column is present, "A" shall 1,e the
,

|. width of the wall column plus two feet.
|t b. If otherwise, "A" shall be the width of the

i beam above plus two feet..

,

, . _

2. Di=ension "B" shall be the middle one half of "H"
| [[. . ,' but a minimum of 16 feet.''

Figure 38-9 CRITERIA FOR k)RTLLINC OF HOLES FOR EXPA''SION ANCHCR IN ALL
! EXTERTOR CONCRETE WALLS BELO'a' CRADE AND NUCLEAR SAFETY RELATED EXTERIOR

CONCRETE '* ALLS ABC'w'E GRADE
-

,.

i,. .~
1 -5u s .-'
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I~
(k)T 3.3 Tightenin; cf ::: en f cn Anchors:

3.3.1 Af ter the anchors for a connection are driven into the holes,
they shall be brought to a " hand-tight" condition so that all,

parts of the connection are in contact with one another.

3.3.2 For wedge and sleeve type anchors, the anchors shall be
tightened to the torque values given in.ths applicable Table
38-8 or Table 38-9. This tightening shall proceed systematically -

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.

3.3.3 A calibrated torque wrench shall be used for tightening
expansion anchors. Verification of calibration and recalibration
shall be performed per the Contractor's approved procedure. *

The following frequency is acceptable.

a. For a direct reading torque wrench, on a monthly basis.

b. For snap-type torque wrench, on a weekly basis.
.

c. For an air driven wrench, on a daily basis.

Table 38-8 Installation Torque, ft-lb. ~
For Anchors Installed in 3500 PSI Concretey

,ty.

Nominal Eolt -crcue hange
Diameter Wedge Type Ancnors Sleeve Type Ancnors

,

4.5'd' Emb. 8'd'Emb. '

1/4" 8 - 10* 8-10* 8 - 10*
~

5
.

3/8" 25 - 35 27-35 35 - 50
R3

1/2" 55 - 65 65-75 60 - 75 i
I5/8" 80 - 90 130-150 90 - 100 |

3/4" 150 - 175 230-270 -

:l" 250 - 300 280-320

* For 1/4" O Ixpansion Anchors installed in 1 1/4" coep
hele, a m;nimum of 5 f:-lb. :crque shall be used.

'

Or 1/4" C,3/c" C Anchors
The Contractor shall exercise caution not
to over torque the bolt to cauce damage
to concrete or bolt.

~

(
.
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Table 35-9

In s t: L i t t i .-- 7:rrre Ecr .':chcrs
Installec in Solic Block Walls

Torque Range (ft-lb)
Nominal Bolt
Diameter (in) Wedge Type Sleeve Type

3/8 16 i l 16 i l ,

1/2 50 1 2 50 1 2 R3

5/8 70 1 2 70 1 2
3/4 135 1 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 concrete shall be repaired in accordance with the project
concrete repairing procedure.

b. After the concrete has been repaired, the anchor hole may be
,

drilled in accordance with Article 3.1.5.
9

c. All concrete failures shall be reported on Form LS-CEA 1.0/or
equivalent 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 one anchor diimeter, or loosening to
the extent that the anchor cannot be tightened *.o the installation
torque.

.

*

---..- - __. . . . . . . ._ ._ . . . . _ _ .. _

a. If the unacceptable anchor can be removed without damaging the
surrounding concrete, the hole may be redrilled and the anchor
replaced with the next larger size anchor. The embedded length
shall conform to the requirements of Table 38-5 and Figure 38-6.

'

b. It the unacceptable anchor cannot be removed without damaging
the surrounding concrete, the anchor location shall be moved
within the tolcrance 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 _ . . ->

diameter. If this distance exceeds the given tolerance on the
placement of the anchor plate detail, the Consulting Engineers

.
,

(j shall be r.otified before proceeding.
A \T

-20-
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c. Unt: cp chl n:h::: that c nr.c: Es rc :ted without daraging
(~ s th terroundir cenerct - t '. _' 1 h r. c t'.- '. : pr:j ecti::- cr.. : :

. eff. A scu-cut or fitrc-cut :thed is c:ceptable icr rc. vingthis projection.

d. All anchor failures and relocation shall be reported on Form
LS/CsA 1.0 or equivalent and sent to the Consulting Engineers a3.or review within two weeks from the occurrence.

%

0

O
t

%,p,

*4 .

w

t

.

.

4

,

-21-

__



.

September 30, 1976' *

SARGENT & LUNDY RcV. 3, 7-20-73
C ?. G . N O C A S

cascaco

f :.: y -~ n i -~ 2..i Te ingu
:.on-Safety Related Work: Contractor shall be responsible fors..

all inspection and testing work as required or as needed,
unless otherwise indicated. Purchaser and the Consulting
Engineers may, during the course of 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 workfailing to meet the specified requirements shall be rectified
or replaced by Contractor at his expense with no cost to
Purchaser.

#

4.2 Safety Related Work

4.2.1 General Provisions:
.

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

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

The agency responsible for this inspection and testingc.

shall be independent of the Contractor and shall be'as,

']) designated by the Purchaser.

d. The inspected anchors shall be suitably marked.
R3The inspection results shall be documented in a suitabice.

test report which should include information such as the
following:

el. Compliance with the minimum testing torque requirements
of Table 38-10 for concrete and 38-11 for solid block.

e2. Location of inspected anchors.
e3. Location of all anchors represented by the inspected

anchor,

e4. Signature of inspector and date of inspection.
f. The inspection report should be submitted to the ConsultingEngineers for review.

;. 2. 2 Calibrated Torcue Wrench Increction:
a. Calibratien: Torque wrenches to be used for inspection

snall ne of the dial indicating type and shall be calibra- ,

ted before use to verify that they are accurate in the(;s testing torque range. The tolerance on these torque wrenchesd 1
i shall be within '3 percent. Calibration of these torque

wrenches after initial qualification shall be on a monthly ,

basis.
-22-
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*
b. Frequency c..3 2 : u:nce:

.
bl. 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 frequency shall be applied to anchors
of each diameter installed.

b2. If the tested anchor is unacceptable, two other
anchors in the same group as defined in bl, above,shall be tested.

b3. If one of these two anchors is unacceptable,.

tenother anchors in the same group shall be tested.
b4. If two or more of'these ten anchors are unacceptable,

all other anchors in this group shall be tested.
c. Inspection and Acceptance:

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

<

Table 38 .1_0-

() Minimum Testina Torcue for Anchors
'

Installed in 3500 PSI Concrete

Minimum Testing Torque (ft-lb)
,

''
_

Nominal Bolt Wedae Tyoe Sleeve
.d 8d TypeDiameter (in)

1/4 5 5 5
'

,

3/8 15 15 15 R3 -

1/2 35 45 45

5/8 60 90 90

3/4 110 160 --

1 200 200 --

.

0"

x
-23-
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((7] T.bic 3E-11
./

Minimum Testine Torcue for Anchors
Installed in 1500 psi Solid Concrete Block

Minimum Testing Torque
Nominal Bolt (ft-lb)

_ .

Diameter (in) Wedge Type Sleeve Type.

3/8 10 10

1/2 25 25

5/8 35 35

3/4 70 --

'

c2. 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..

c3. Unacceptable anchors shall be reported to the responsible
Contractor for re-torquing to installation torque and,

. (.Q re-inspection. If the anchor is again unacceptable, it R3
v shall be replaced in accordance with Article 3.4.

c4. A record of the following items shall b'e maintained for
each anchor tested er replaced.
1. Loc, tion of tested anchor

2. Expansion anchor length marking r

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

'

!4. Verification of spacing and edge distances
; 5. Degree from pluirb .

l

6. Check for full engagement of nut
7. Check for quantity of washer
8. Check for vashers covering oversi::ed holes, and for

deformed washers

.

AOs

-24-
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Rev. 3, 7-20-79

_ CO:: CRETE EXPANSION ANCHOR INSTALLATION
,

CONCRITE OR ANCHOR FAILURE /DIO* AGED RE3AR REPORT

Commonwealth Edison Company
.

Report No.

Date *

.

.

Page 1 of

1. LaSalle County Station LaSalle County StationProject No. Unit -1 Project No., Unit -2
I

2. Building Floor Elevation

3. S&L Dwg. No.
Detail No.

F

4 Structural Element Affected"
slab (top side) wall (exterior)(]) slab (bottom side) wall (interior)beam (top) column*
beam (side)<

$ 5. Reason for Relocation of Anchor: R3
i

m
4 Rebar nicked Rebar cut

i 5
| 8 Anchor failure Concrete Failure ,

1 %

i 6. The depth of damaged rebar inches.
7. Location:

j Attached is a sketch indicating actual location
of the expansion anchor detail with respect to the

,

I 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 INAME)Contractor) Q.A.)

( .' RGANIC ATION) (ORGANIZATION)t

' (
%'

(DATE) (DATE)
-25- Final
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LA SALLF Cue.q[j[cfl0lT ~t .liis 1 ;J:D 2
,

(Form LS-CEA)

'

1. GENERAL
.

, .

. 1.1 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 requirements of this Standard Specifi-
cation shall also apply for attaching hangers for field
routed piping and conduits.

1.1.1 For purposes of establishinc basic requirements 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 documentation of installation7

'

and inspection / testing as given in Articles 1.4
and 4.0 '

b. ' Non-Safety Related Wrok in a Safety Related structure:

bl. Requires complete documentation of installation
as given in Article 1.4. Inspection /tes ting
documentation is waived.

R4*

c. 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.
.

1.1.2 Classification of Structures & Components .

Fcr classific :icn of Safety Related cnd Men-Safety Related
Structurec and Corponents, refer to the correspending design
drawings. " Class-I Structure," marked on structural drawings
shall be considered as 5:fe v Related. In case no classi- +

fication has been shcwn on t.he drawings, it shall be construed *

to be Non-Safety Related Structure / Component.

Q -
.

,
I

.

.
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ter c, when used in this Stanciard Specification er in the
.

Project Specification or on.the design drawings, shall
have the meanings:

1.2.1 9 elf-Drillina Tyoe F3:cansion Anchor: An externalJy slit
*

and internally thrcaded tuoular expansion shell, uith a
. single-cone expander, as shown in Figurc 38-1: -

.

-
- . . ..

..
.

...
.

. . ,

To be flush with concrc:e surf:ce orInternal threads :.

for fastening recessed a taximum of 1/4" -

, ,
* ** *(with bolt or -

.. ,
'

stud)-
. .. .. . .

.- .
. .

* -... ,---.c~ o
.

. / --

, ,

. s
e-

' '
.- w%. 2.

.
. 2.- -MQ * s Cone

**~.
- -

. .

Sxpandec*
- .c . .. .

.

v.
Ixpsasien Chcli*

.

-- -
. . . -

.

]
i

Figure 38-1 $

T,ypical Self-Drilling Type Expansion Anchor-

.

.

.

@
.

.

-

.

- %

.
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cxpander, as shown in Figurc 38-2 following:
,

To Be in contact ]/- ^ Stud Bolt withuith connected p,

d*

e**kk). Q~2ELW"N O'll
* ~'parts, Integral Cone

jkk
m~ M E F * g-- -

m Expander this-

" *( 3 end.
c

Minimum one washer i 9,

required; five Ik-

F
* * *-

(ExpansionShield
"maximum..

See Article 3.2-13
, ,

~

Figure 38-2 Tyoical Sleeve Type Expansion Anchor
.

1.2.3 Uedge 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 ,

*

Expansion Ring.
,

ed !, ''yrj j

hii!} ) ,f"iilj ( |;." Stud Bolt with; Integral Cone
Minimum one *"I I " O Expander This End-

/')'washer required;
five maxibum. ,

R4See Article 3.2-13 f I
i

Ficure 38-3 Typical Wedce Type Expansion Anchor with Expansion !
Rina and Cone Expander

.

<

Minimum one' washer

required; fivemaximum.{p Expansion
_t/ Wedge PairSee Article 3.2-13 ( ) {,~~~.

-

.

~~) Stud Bolt with.t ,
.. . .wirv .y-r_:% Integral Taper

^
w

_

. Expander this end
To be in contact
with connecred parts -

Ficure 3 A .; Tycical 1.' edge Tyce E:.:nansion Anchor
witn Expansion hecge Fair anc Taper Expander

Ihn-
\ -

.

*

-3- i
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Assurcnce I.rticles of the Project S.nocificati,on.

1.4 Installation and Insocction' Documentation
1. 4 .1. Installation Procedure:

Contractor'shall submit a complete instaliation 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-CEls, and shall include but not,be limited to,
the following:-

.

'

.

Installation processa.
.

b. Equipment to be used

c. Tolerances for. Equipment -
,

.

d. Equipment inspection frequency
* ~

Types of installation devices and calibration frequencye.

f.
De3

Overall anchor length a?.d minimum depth of hole for
J: each anchor diameter.-

,

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

| Methods to insure and verify proper ' hole. depth, spacingh.
and edge distance from anchor to edge of concrete or
steel lined openings. R4

''

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
anchor.

'

k. Repair methods for damage'd concrete and grouting procedure
34for patching up abandoned holes *

1. Methods to identify the location of a nicked bar.

m. Information to be documented.

h .

.

. e ,

-4- .
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The Contractor shall be responsible for the quality
assurance check for the following items in particular,'

but not limited to:
,

t

Ensure use of an approved installation procedure. R4a.,

|- b. The anchors have been ' installed.to the . torquing.
. ,

_

requirements as specified in the Table 38-8.,

c. 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.

d. If the. installed anchor is at an angle'and the angularity.

exceeds the tolerances shcwn in Section 3-2.3 of this
specification, a report shall be susmitted to the,

.

. purchaser.

If the nut' of the anchor is not fully engaged, ac.

re, cort shall be submitted to the purchaser.
.

f. 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.

g. Verification of spacing and edge distances as specified .

in Table 38-5 and Figure 38-6.
|

.

h. Verification that anchor or concrete failure / damaged .

rebar reports have been reported en Form LS-CEA 1.0. '
'

.

{43> .

.
-
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I
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The agency responsible for the inspection and testing
; specified in Article 4 chall submit a complete incpection

procedure to the Purchaser for review prior to any inspection.

The procedure shall describe the impicmentation of this form
and chc11 include but not be limited to, the following:

.

Inspection process and frequencya. - . I,

t: *

tb. Equipment to be used '
4

.

. .

c. Tolerances for equipment
.

,

d. Calibration frequency for inspection devices -

..

e. Information to be documented

.

b

.

O

|

..
.g -

-s,
.

! .

e

I,
*

d

.

4

%

a

a,

.

s

I

=

.

*

!
4

.

w)4t
-

..
e

4
*

I *

-b- ..
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2.1 Tyne and Pinich of hterials: -

Concrete expansion anchors and accessories shall be made-

of carbon steel with zine plated finish conforming to
U.S. Federal Specification 00-Z-3253. Stainless steel

-

may be used in place of this zine coated carbon steel. -

R4
2.2 Strength of Materials:

,

, . . ;
,

.

.-

- The material shall have.a minimum yield strength of b

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.

4

2.3 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.

2:4 Size Limits:
.

.

t

:Q . The bolt size limits for expansion anchors shall be as
' 32! .

follows: (all sizes shown on design drawings are'b61t
sizes for sleeve and wedge type anchors). | R4

*

2.4.1 Self Drilling Type: 1/4" through 3/4" inside diameter
of internally threaded shell.-

'
2.4.2 Sleeve Type: 1/4" through 5/8" diameter of

stud bolt. ;

' t

2.4.3 Wedge Type: 1/4" through 1" diameter of stud bolt.
.

.

! ',

2.5 Tynes and Makes of Anchors:
.

.

.

, Concrete expansion anchors used for the WOP.X shall be one
i of the types and makes indicated in Table 38-1. Other

,

concrete expansion anchors not'specified in Table 38-1i '

may also be acceptable provided they meet the recuirements
of this specification and are specifically approved by the
censulting Engineers.

2.5 Certificate of Conformance

For nuclear safety related work, the material succlier
shall provide certificate of confermance for each' shipment R4 _

made to the site.g.

.

-
.

t
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lyp c t. , Clar.dificalicus, L'se and !..hes of hpwsion Anchors

Types of Anchors Self-Drilling Sleeve Wedge

U.S. Federal Specification Group III Group II Group 11' TF-S-325 Classifications Type 1 Type 3 Type 4
,;Class 3 Class 1

*

.

For all Ucrh in
Permissible Use Non-Safety Related

For All Work R4 *Structures except
Block Ualls

-
..

.

.

Manufacturers Products

.

a. Hilti Fastening Hilti Kuik-Bolt
Syste=s, Inc.

'

Stud Wedge__ ___

' j.S Anchors-

-

%/
I

'

b. ITT Phillips Drill Red Head Self- Red Head Hex Nut Red Head Wedge
Company Drilling Anchors Sleeve Anchors Anchors

c. Ramset Fastening Rcm-Drill Self- Dynabolt Mark II Trubolt Wedge.

Systems Drilling Anchors Hex Nut Sleeve Anchors
Anchors

d. The Rawlplug Company, Raul Saber-Tooth Rawl Lok / Bolt Raul-Stud Wedge
Inc. Scif-Drilling Hex Nut Sleeve Anchors

Anchors Anchors

|
e. US!! Corporation Parasleeve Hex Parabolt Wedge

Ccastruction Products Nut ::asenry Anchors-- ===

Di.'ision Anchors
|

-
.

,

f. Vej-It Corporation cf Maj-It Double
Allied Products Corp. Wedge Anchors------

____

/

.

. ?

6 .

-8-
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3.1 General Provisions: '

3.1.1 Concrete expansion anchors shall be installed in accordance
with the manufacturer's specifications and recommendations
and the requirements of this Form LS-CEA. In casc 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 confo'rm to Tabic 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 required shall
be determined by Contractor such that the specified minimum
embedment length and bolt projection can be obtained. _.

3.1.4 As a minimum. anchor threads shall engage the complete nut,;

however, a 1/4" thrend projection above the nut after,

installation is recommended. If projection 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 R4
projections. I

()3.1.5 Holes for the anchors may be drilled through hardened grout,
but the embedded length shall 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,

f. has not completely hardened nor shall grout or concrete be
| placed around anchors without the approval of the Consulting ,

t Engineers.
-

d

3.1.6 Reuse .of expansion anchors shall not be permitted.
3.1.7 1/4"# expansion anchors are allowed in all locations of

reinforced concrete, provided the required hole depth is less
than the effective depth of the concrete covering the main
reinforcement. 1/4"# expansion anchors shall not be used
in solid block walls.

3.1.? Welding en expansion anchors is not permitted without
approval of the Cons 71 ting Engineers.

| -

3.1.9 For anchcrs installed in holes drilled through surf ace repaired *

concrete extending beyond the rebar cover, the dimension (Le) R4
given in Table 38-2 snall be increased by a dimension X as

; shown in Figure 35-5. In addition, 1/4"U expansion anchors are
j : {_sj

_
not allowed to be installec through surface repaired concrete.4

j where X = thickness of concrete cover plus nominal diameter
,

| of outside bar. . .

|

_g_ *
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Ficure 38-5 :

'

- ,

.
,

Anchors Installed in Repaired Concrete I
'

.

. . .,

.
.

3.1.10 Refer to Table 38-2 and Figure 38-6, where in:
S = Center to Center distance between anchors in adjacent *

assemblies
En = Edge distance, measured from center of the anchor to I

the nearest concrete edge i
Eg = Edge distance, measured from center of the anchor to

I
.

.

the nearest surface of a steel lined opening (sleeve, etc.) .

t|

| a. When two anchors of different diameters are installed
adjacent to each other, "S" shall be the average of the
two "S" dimensions. .

:
, I

| b. If dimensions ED, ES and S cannot be maintained between
| two a:.chor assemblies, allowable erection tolerance -
'

indicated on the design drawings should'be used to resolve
the probica. If the problem invol'zes anchors installed
by two different contractors, their erection tolerances
should be used or the Censulting Engineo. s, should be
notir'ec :or a resolution. , -

\
-

.

c. For anchols installed to a minimum of '8d' embedded |length , Lt- shall be tc the uncorqued position of the expan-
; sion ring. For anchors installed to the 4.5d embedment. ..

' ) "*) length rc: uirement, Le shall be to the bottom of the R4,

anchor before torquing. For such anchors (4.3d), ag
- minimum depth of '3.5d' after torquing shall be acceptable.

6 .
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shall be the 'S' dicon:: ion. *

3.1.11 Where the concrete surface is uneven, the following shall .
be the acceptance criteria for uneven surface between the Iplate and the mounting surface: |

.

h

Gaps up to 1/8" maximum are allowed in thy followinj cases:a.

.

'
1. Width o.f the gap does not exceed 1" along the full I

length of the plate.
2. Gap extension into the plate beyond 1" is limited to *

-

20% or less of the plate length (i.e., at least 80%
contact length is available beyond 1".

.

..

b. Gaps larger than 1/8" are not allowed, and shall require
concrete surface improvement or shimming as required in
palagraph (d) through (f) . .

i:-Mounting, surface and the plate shall be assumed to bec.
i

in contact when 1/32 inch thick plate insdrted between
them makes contact with both the surfaces, and for such
cases no shim is required.

,.

. (b. d. For gaps not meeting the requirements' of (a) and (b)
v above, the concrete surface shall be improved by grinding

or bush hancnering. Alternatively, the gap may be filled
*

by ir,serting shims be' tween 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 fe.

as required and may be made discontinuous between adjacent '

anchors. The material for shims shall be ASTM A-36.
.

f. Each shim shall be tack-welded to the plate at two ends. :
I ,

-
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llominal Bolt Embedded 14iniraur. I4inimum Edge
Diameter

, Length (inches) Spacing Distance (inches)
(inen) (inches)e Ed D Es(S) . . .- .

4.5d 8d 4. 5 d 'i . _O d ' ..i4.5._d_'.,i.._8d'..s .. ._ ._
.

.

1/4 1.25" 1.25" 2.5 1.5 3.25 1 1.75 R4,

. . .
.

,

- 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 1.5 3.5

| ..

5/8 2.8 5.0 7.5 4 8.5 2 4.25 R4

3/4 3.4 6.0 9.0 5 10.0 2.5 5
l

.0

'|
-

|
! 6.5 i R41 4.5 8.0 12.0 6 '13.0

I. 3
.

.

.

.

.. -

u."-,

EO 1 S i *E.L:. ._e a =u.,-.,-.
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in . concrete shall bc drilled with quality ccrbide tipped
solid bits, using a rotary / percussion type power drill.

3.2.2 Each 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 cpecified by the -
anchor manufacturer for each anchor size. The drill bits R4" ,

as recommended by the anchor manufacturer for each anchor i,

size shall be used. I'
.

.
*

3.2.3 The anchor shall be no more than 5* out of plumb for '4.5d' i~

embedment and 10' for '8d' embedded length after installation..
,

Angular deviation shall be measured from the top of concrete
R4

. or plate surface to the exposed end of installed anchor. i
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.

.

3.2.4 The maximum depth of the hole shall not be greater than'

the thickness of the concrete minus 2-1/2 inches. In
. addition, for 1/4" diameter anchors, the ma'ximum hole

depth is 1 inch. - '

..

:O
3.2.5 Holes for the concrete expansion anchors shall not be drilled

until the concrete has been cured for a minimum of 28 days.
3.2.6 If drilled holes are not used, they shall be filled with

34dry-pack grout. The grout is to have a minimum compressive
str.ength of 3500 psi.

.

i *

3.2.7 The criteria for drilling holes in concrete shall be as !,

'

indicated,in Table 38-5 and Figure 38-7 through 38-9. !-

i
e

3.2.8 At locations where a metal detector is required, a deep ;
magnetic detector shall be used to locate the reinforcement t

,

|. in the concrete and to assure that the reinforcement will i
| 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 of these indicated in

( Table 38-3
| Table 38-3
i Products and f anuf acturers of 24cenetic cetectors

Products ::anufceturers

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

e

\ [ ]' Profcmeter Pro coq. SA Riesbachstrasse
( 57 CH-8034 Zurich 8, Switzerland-

,

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

-13-- -
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The location where the reinforcing bar ls nicked shalla.

be suitably identified on the anchor olate where this
bar is located so that all contractor's can identify E4
the damaged rebar location..

\
.

,

b.
-

The damaged rebar shall be documented on Form LS-CEA 1.0>

or equivalent and sent to the Consulting Engineer for
review within two weeks from the occurrence. R4 i

Further drilling of holes shall be performed by using ac.-

metal detector within the following area.s:
'

cl. A 18'-0" x 18'-0" square with its center at the point
where the reinforcing bar was damaged when the rein-
forcing bars are spaced 12 inches or more on centers.

c2. A 9'-0" x 9'-0" square with its center at the point
.

where the reinforcing bar was damaged when the
reinforcing bars are spaced less than 12 inches on

*

centers.

d. It is permissible to cut one 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 expansien anchors, one expansion 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 areas .

given in Article 3.2.9c above. .
.

When it is permissible to cut reinforcing steel, it shalle..

be cut using a quality diamond carbide tipped bit. 34
t

i3.2.10 In area where metal detection is required,'the following '

)
procedure should be followed:

}

a. Using a metal detector, the location of all holes to be
drilled and reinforcing bar pattern shall be laid out
on the structural element. '

b. If metal detection indicates the presence of a reinforcing
bar at the anchor design location, the anchor plate
assembly should be mc'ced within the allevable erection
tolerance indicated on the design drawings to clear the
reinforcing bar.

/
% 0.

(
.

.

h
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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.
m

3.2.11 Where Table 30-5 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-

3.2.9c. If a reinforcing bar has been cut or nicked, the~

procedures in Article 3.2.9 shall be followed.

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

3.2.13 The maximum number of washe*rs shall be limited to five.
If more than five washers are required, the consent of the R4
Consulting Engineers shall be obtained.

3.2.14 The location of an individual anchor can be changed to
facilitate installation provided the following tolerances
are met:

- O
a. Bolt with '4.5d' embedment:

Maxim;m spacing tolerance ild as long as the
minimum edge distance between the anchor and
the plate edge meets the requirements as

R4shown in Table 38-4, and meets the require-
ments of E . Ed, per Table 38-2.g

i
b. Bolts with '8d' embedment:

- The tolerance shall be the same as in Article
3.2.14.a, except that no negative tolerance
en minimum spacing is allowed without.the
approval of the Consulting Engineer.

.

Table 38-4
ilininum Edge Distance for

Punched, Reared or Drilled Holes (inches) '

At Rolled Edges of -Anchor Size At Sheared Ec.;;es
Plates or Ces Cut dgesu

1/4" 1/2" 3/8" R4

3/8" 3/4" 1/2"
1/2" 7/8" 3/4"

, 5/S" 1-1/S" 7/S"

i) 3/4" 1-1/4" 1"
.

1" 1-3/4" 1-1/4"
,

*
.

h
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3.2.15 Where oversize and slotted holes are provided in the i
~

fie1d to facilitate installation, hardened washer or
square structural plate washers as shown in the Table

I38-4A & 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 required size; i-
"

'# '

.
and then reamed or rotary filed to the s,ize required.
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| Concrete Slabs * 1 See Figure 33-7 -

Concrete Beams 2 See Figure 38-3

.
Concrete Columns 3 Drilling is allowed with the use of the

metal detector. .

Interior 4 See Article 3.2.11
v,

5 Above grade 5 For nuclear safety related wall and walls"

monolithic to nuclear saf.ety related walls,
'. u

S see criteria for walls below grade. ForS-

E b other walls, see Article 3.2.11.
.

E %
6 Below grade 6 Drilling holes is allowed. For the use of''

metal detector, see Figure 38-9.

c r u.zry Cor.ta.inuennt
Exterior Wall & 7 fio drilling is allowed, .uriless approved
brywell Floor by consulting encineer.

Concrete Slabs en 8 For the top of the slab, see Article 3.2.11.
.Q Metal Occk For the bottom of the slab, drilling is not
%' alIowed. -

IDrilling holes is allowed proviaed the hole is
Concrete Finish 9 completely within the concrete finish, tietal

detection is not required. However, anchors g
installed in Safety Related structures shall not
be placed in the finish unless shown on the
dcai gn . d rawdrJ._ an. a;:p ro ve d by Con s u l . ting.Ig re-

Containment 10 tio drilling is allowed..

.

! g
.-

| %g Others 11 Drilling of holes is a'llowed. For applica- -

; . Er tien where the metai detector is to be used,

| 8 see Figure 38-7. For mats, "L" is the
"- distance between adj acent column

}
|

* centerlines.

Cencrete f or Stea?. 12
I iunnels Drilling of holes is alloxed with the use of;

i Ocncrete f or Fuel metal detecton
13

Poois
!

! !!asonry Sicck Walls 14 tio drilling is allo.ted unless shem en tne
design drawings or approved by the -

/g Consulting Engir.eers.

Turbine Foundation 15 tio drilling is allowed unless approved by
the Consuiting Engineer.

'

.

,

|

I *fiOTE : tio expansion anchors allowed in magnetite can'cre.te. , ,
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Expansion Anchors All ,.ed *
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No metal detector rer., ired
See Article 3.2. ll

[ -

. ) Expansion Anchors Allowed
" Use metal detector

Noted: 1. Dimension "A" shall be as follows:

a. If a wall colu.n is present, "A" sh4'.1 be the
width of the wall column plus two feet.

b. If other.ise, "A" shall be the width of the
beata above plus two feet.

-

k hh 2. Dicansion "B" shall be the middle one half of "H"

.
but a minimum of 16 feet.

.

Figure 38;9 FITERIA FOR DRTLLING OF !!OI,ES FOR EXPANSION ANCHOR IN ALL
EXTERIOR CONCRETE h*A'.:.S MELO*.! GP.ADE AMD *;!'CT.EM SAITTY RE!.ATED EXTERIOR
CD'; CRETE *.s* ALLS ,Ar0VE GRADE

'
,

-*

'-
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they shall be 2.cought to a " hand-tight" coadition so thn al_
parts of the councction arc in contact with one another.

.

3.3.2 For wedge and sleeve type anchors, the anchors shall be
. tightened to the torque values given in the applicable Tabic
38-6 or Table 38-7. This tightening shall proceed systematically
from the most rigid or inner part of the connection to its free
edges. During this operation, there shall be no rotating g
of the parts except the nuts.

3.3.3 A calibrated torque wrench shall be used for tightening
expansion anchors. Verification of calibration and recalibra' iont
shall be performed per the Contractor's approved procedure.
The following frequency is acceptable. ..

a. For a direct reading torque wrench, on a monthly basis,

b. For snap-type torque wrench, on a weekly basis.

..
.

Table 33-6 Installation Torque, ft-lb.,.

I For Anchors Installed in ?iininum 3500 PSI concrete
-

IUcminal Bolt * Torque h.-ange -. -,n.-.
-

,

Diameter Wedge Type Anchors Sleeve Type Anchors,

i

l_4 _. S ' d ' Emb . | 8 ' d ' Emb .,

1/4" 5-8 5-8 5-8,

i 3/8" 25 - 35 27-35 35 - 50
| e

1/2" 55 - 65 65-75 60 - 75

| 5/8" 80 - 90' 130-150 90 - 100
l

3/4" 150 - 175 230-270

1" 250 - 300 280-320

| - I-

i
|

|

| The Contractor sh:11 exercise caution not
i to over torque the belt to cause damage
l tc ccncrc:e or bolt.

.

.

6 .

%
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*
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Tchlo 38-7-

,

[' / I"s_t0 31 a tion _ Torc:UC for' Anchors
-

Installed in Lolid EJock 1: alls--

.

. Torque Range (ft-lb)

Diameter (in) Wedge Type Sleeve. Type
i

3/8 16 + 1 16 + 1
'

1/2 50 + 2 50 _-F 2 -

- .

, ,

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: Failu'res 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 concrete shall be repaired in accordance with the project
Nhh concrete repairing procedure.

.
*

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

- c. All concrete failures shall be reported on Form LS-CEA 1.0/or
equivalent and sent to the Consulting Engineers for review,'

j within two weeks from the occurrence. R4

3.4.2 Anchor Failure: This shall include anchor breakage, slippage
equal to or greater than one anchor diameter, or loosening to
the extent that the anchor cannot be tightened to the installatic:
torque.

.

If the unacceptable anchor can be removed without damaging thea.

surrounding concrete, the hole may be redrilled and the anchor
replaced with the next larger size anchor. The embedded length
shall conform to the requirements of Table 38-2 and Figure 38-6.

b. If the unacceptable anchor cannot be removed without damaging .

the surrounding concrete, the anchor location shall be moved
within the tolerance given for the anchor plate detail. The

- minimum center to center distance from the unacceptable anchor
to the rep'.acement hole shall be 2 times the ncminal bolt ..
diameter. If this distance exceeds the given tolerance on the

f(f) placement cf the anchor plate detail, the Consulting Engineers
shall be notified before proceeding.. ,

,

- *
s .

-23-
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c esco

c. Unacceptable anchors that cannot be removed without dr.mavir,, '

the surroundin6 concrete sha).1 have their~projectint enc cut
<< i off. A saw-cut or fic.me-cut method is acceptable for remov:....'V this 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.

\
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-
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(( ) 4.0 Inc cetion and Tertina
.

4.1 Non-Safety nelated Work: Contractor shall be responsible
for all inspection and test,ing work as required or as needed,
unless otherwi'se 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 requirements of this Standard Specifica-
tion, the Project Specification and the design drawings. j
Any work failing to meet the specified requirements shall :

be rectified or replaced by Contractor at his expense,with I,
no cost to the Purchaser. -

,

4.2 Safety Related Work - .
.

4.2.1 General Provisions:
..

Installed concrete expansion ' anchors shall be' subjecta.

to inspection and testing as specified in this Article
4.2.

'b. Inspection and testing shall be performed using a
calibrated torque wrench. The to'rque test shall be
performed after a minimum elapsed time of 6 hours and
before an elapsed time of 14 days.,.

() -

c. The agency responsible for this inspection and testing
shall be independent of the Contractor 'and shall be as
designated by the PQrchaser.

-

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 requirements of minimum embedded
lengths, spacing, edge distances, bolt projection

34beyond nut and plumbness, as indicated i'n Table
38-2, Articles 3.1.4 and 3.2.3.

.

Location of insoccted anchors,
l

|
- e4. Location of all anchors represented by the inspected

,
anchor.

e5. Signature of inspector and date of inspection.
.

f. The inspection report should be submitted to the Purchaser R4
. .for review.

, ,

. ,sp .
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,

f.MIC 44 0

..l.' J::librated Torque t:rench I'nspcetion:
*

a. Calibration: Torque 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 uithin +4 percent. Calibration of-

these torque wrenches after initial qualification shall R4
- be on a monthly basis. .

,
.

'

,
, ,

- b., Frequency and Sequence:

.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. If the tested anchor is unacceptable, all the
other anchors in the assembly as defined in bl,

. above, shall be tested.
.

c. Inspection and Acceptance
~

cl. On inspection, the inspector shall place the wrench
. on the nut of the selected anchor and apply torque

.a; to the nut until the torque reaches the applicable
~

testing torque given in Table 38-8 or 38-9.

Table 38-8
.

Minimum Testing Torque for Anchors
Installed in a Minimum 3500 PSI Concrete R4

i
~

Minimum Testing Torque (ft-lb) [
f Wedge Type Sleeve

Nominal Bolt Type
, ;4.5d 8d ,

Diameter (in)
,

'
.

1/4 5 5 5
.

. 3/8 15 15 15
"

1/2 35 45 45

5/8 60 90 90

3/4 110 160 --

1 200 200 --

.

.

- *
.,,
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Tchlc 38-9

Minimum Testing Tor. cue for Anchors
Installed in 1500 psi Solid Concrete Block

.

..

Minimum Testing Torque
Nominal Bolt (ft-lb) -

Diameter (in) Wedge Type Sleeve Type ku
l 3/8 . 10 10

'

, ,

1/2 25 25
.

5/8 - 35 35-

3/4 -70 --
..

.

c2. 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.,

c3. Unacceptable anchors shall be reported to the responsible
Contractor for re-torquing to installation torque and

, re-inspection. If the anchor is again unacceptable,
e, ) it shall be replaced in accordance with Article 3.4.

.

c4. 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: .

h. Anchor length marking and measuring projection

R4
b. UT - Conforming to ASTM E-ll4

,

3. Verification of spacing and' edge distances as
defined in Article 3.1.10.

4. Degree frcm plumb .

i

5. Check for full engagement of nut
.

I 6. Check for quantity of washer
t .

7. Check for washers covering oversized holes, and for _

deformed washers.f,

ehI

.

.> s .
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Commonwealth Edison Company
.

\.

Report No.

Date'
'~

'

-
..

.

. Page 1 of
-

.

.

1.
'

*

LaSalle County Station LaSalle County Station
Project No. Unit -1 Project No., Unit.-2

2. OBuilding Floor Elevation -

.

3. S&L Dwg. No. Detail No. .

,

.

4. Structural Element Affected"
\; .

O slab (top side) O wall (exterior)(.0
O slab (bottom side) Dwall (interior)
O beam (top) Ocolumn.

H Obeam (side) ,
<::

$ 5. Reason for Relocation of Anchor: f
II

to
4 ] Rebar nicked O nebar cue

-

e 4

h Anchor failure Concrete , Failure
w

6. The deptl1 of damaged rebar inches.

7. 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 ( N.:eiE ) (Client (NAME)
Contractor) 0.A.)

i'

| .s '' 5" (ORGANIZATION) (ORGIsNIZATION)

'
i

,

l

| (DATE) (DATE)
t

'

m 9)fSm @drAFL9l *



. _ _ _ _ _ _ _

'
September 30, 1976.

..

SARGENT & LUNDY Rev. 5, 12-10-79,
,

ENG8NEERS
*

* CHICACO

. A|~
_

STANDARD SPECIFICATION FOR

CONCRETE EXPANSION ANCHOR WOPJ
''

'(FORM LS-CEA)
. . .

LASALLE COUNTY STATION

UNITS 1 AND 2

PROJECT NO. 4266, 4267
..

Revision ~0 Issued on September 30, 1976
~

Revision 1 Issued on December 7, 1976

Revision 2 - Issued on November 29,'1978

. Revision 3:

Prepared By - k' / Date 7- /7 ~/ 7
Reviewed By [ / Date 7-Zo-7f

Approved By N , O.ew Date 4 ~%o.I9"

.

Revision 4:

Prepared By , TQ , M Date 9-7- 77
Reviewed By f Date 8-7-79

/

Approved By - . [L . e Date T 7 ~7)
.

Revision 5:

Prepared By ( / h Date /1 - 0- /j

Reviewed asg , d j _ Date /b/O --79
Approved Uy d .d N_ e + Date 11 - LC -19-

..Q .

-

- _



_ _ _ _ _ _ _ - -

.

..

.

September 30, 1976
SARGENT & LUNDY Rev. 5, 12-10-79LNG |NCCRS

CH8 CACO

ibI U .

. . _ . .

SPECIFICATION FOR
CONCRLTE EXPANSION ANCHOR WORK '

LASALLE COUNTY STATION - UNITS 1 AND 2,,
,

f
(Form LS-CEA) ;.

.

Table of Contents
. -

ARTICLE / PARAGRAPH PAGE NO.

I1. GENERAL \
,

1.1 Scope 2c
1.2 Definitions 2d
1.3 Quality Assurasce Program 4
1.4 Installation & Inspection Documentation 4

'

'

2. MATERIALS
i

2.1 Type and Finish of Materials 7
2.2 Strength of Materials 7

,2.3 Cross Sectional Areas 7
'2.4 Size Limits 7

2.5 Types and Makes of Anchors 7
2.6 Certificate of Conformance 7

,

3'. INSTALLATION
i

!

3.1 General Provisions 9 - ib 3.2 Drilling of Holes ~

13 E

3.3 Tightening of Expansion Anchors 22 i3.4 Repair of Failures 23

4. INSPECTION AND TESTING

* 4.1 Non-Safety Related 25
4.2 Safety Related Work 25

g.

.

e

i

_ ___----_--------------------------------------_Sh---- -

'



. .. . -. . - . .. ... .. .

_
. .

.

*
Septer.bor 30, 1976SARGENT & LUNDY Rev. 5 *12-10-79cuanuccas

C HIC A CO

ew\ {
ji -

\~ SPECIFICATION FOR
CONCRETI' EXPANSION ANCl!OR WORK.,

LA SALLI: COUNTY STATION - UNITS 1 AND 2 *

.

(Form '.3-CEA)
-

1. GENERAL

1.1 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 requirements of this Standard Specifi-
cation shall also apply for attaching hangers for field
routed piping and conduits.

1.1.1 For purposes of establishing basic requirements 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 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:

bl. Requires complete documentation of installation
as given in Article 1.4. Inspection / testing
documentation is waived.

| c. Non-Safety Related Work in a Non-Safety Related
| q ., Structure:
|

! cl. Installation, inspection / testing and the use of
metal detection is waived. Cutting of reinforcing
steel is not allowed, except as permitted in Article R5

| 3.2.9.d.
I 1.1.2 Classification of Structures & Components

_

~

For classification of Safety Related and Non-Safety Relatedi

| Structures and Components, refer to the corresponding design
| drawings. " Class-I Structurc," marked on structural drawings

shall be considered as Safety Related. In case no classi-
fication has been shown on the drawings, it shall be construed
to bc Non-Safety Related Structure / Component.,

,e~ 4

.

.
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e.
2 Definitions (For All Expansion. Anchors): The following terms,s . .

when used in this Standard Specification or in the Project
Specification or on the design drawings, shall have the
meanings:

_

|
|

i
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( h(d. l'Sleeve Type Expansion Anchor: A slit tubular expansion
s

shic1d, and a threaded stud bolt with integral cone .
... .

expander,-as shown in Figure 38-2 following:
"-

To Be in Contact # -

with connected
#

_ f Stud Bolt with
parts. m., Integral Cone3

{!N Expander this
,

y4 ;
,

t 1NN- end*
'

Minimum one washer 4-| .

required; five
maximum.

_
i

( Expansion Sh'ield
See Article 3.2-13

Fioure 38-2 Tvnical Sleeve Tvoe Exoansion Anchor

~ 1.2.2 Wedce Type Expansion Anchor: A spli't 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 -

. . . Expansion Ring
'

M l f Stud Bolt with"*

h Integral Cut.a

| $inimum one '""b; "
- Expander This End

washer required;
I five maximum. -

See Article 3.2-13

* Picure 38-3 Tvoical Wedae Tvoe Excansion Anchor with Expansion.

Ring and Cone Expander
-

.

| D\ Minimum one washer
required; five maximum." Expansion( Q~See Article 3.2-13 / Wedge Pair

p4 m<

1.k k| " N
b~( ) _ . Stud Bolt with^W**n- T ; J.:LW Integral Taper

I Expander this'end
To be in contact ]
with connected parts -

Ficuro 38-4 Tvoical Wodoc Tvoc Exoansion Anchor
wi t.h Expansion Wodoe Pair and Taper Expander

~

3 .

.

l
. _a_

'
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' M /' ' Ouality Assurance Program (For Nuclear Safety Realted Work
3' - caly): Shall conform to the requirements of the Quality

,,

Assurance Articles of the Project Specification.

__1. 4 Installation and Inspeation Documentation

1.4.1 Installation Procadure: -'

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 i
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
,

c. ' Tolerances for Equipment
,

d. Equipment inspectie quency

e. Types of installativa devices and calibration frequency
-

~

f.

r~)s Overall anchor length and minimum depth of hole for
(_ each anchor diameter.

'

g. Methods to insure and verify proper agchor 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

:
t

i. Methods to verify actual embedded length of an installed
,C- anchor with no marking for bolt length. .

t

j. Methods to determine the angularity of the installed
anchor.

l
k. Repair methods for damaged concrete and grouting procedure

for patching up abandoned holes

1. Methods to identify the location of a nicked bar.
,

m. Information to be documented.

|;
- .

!

t

-4 !, .
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i 1.4.2 Quality Assurance Responsibilities of the Contractor '
e

V
I The Contractor shall be responsible for the quality -

assurance check for the following items in particular,
but not limited to:

a. Ensure use of an approved installation procedure.

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

c. 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.

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

t~ e. If the nut of the anchor is not fully engaged, a
report shall be submitted to the purchaser.

f. 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.

.

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

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

i. Check cuality of weld for welded plate washers shown in
Tables 38-4A and 38-43, as per the approved welding R5
procedure.

-

.

-5--
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/.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 the Purchaser for review prior to any i..spection.
The procedure shall describe the implementation of this form
and shall include but not be limited to, the following:

.

Inspection process and freghencya.
,

b. Equipment to be. used
.

c. Tolerances for equipment

d. Calibration frequency for inspection devices
,

e. .Information to be documented \

i

e

f e

O
. .

|
.

l .

.
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)2. Materials
,

2.1 Type and Finish of Materials:
.

Concrete expansion anchors and accessories shall be made
of carbon steel with zir.- plated finish conforming to U.S.
Federal Specificatior. 00-2-3253. Stainless steel may be
used in place of this zine coated carbon steel.

'

2.2 Strength of Materials:

The material shall have a minimum yield strength 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. '

.

2.3 Cross-Sectional Areas:
*

Tne smallest cross-sectional area of the stud bolt of
an expansion anchor shall not be less than the cross-,

Sectional area at the thread root.
2.4 Size Limits:e

The bolt size limits for expansion anchors shall be as
'

follows: (all sizes shown on design drawings are bolt
sized for sleeve and wedge type anchors).

.

R5
.

2.4.1 Sleeve Type: 1/4" through 5/8" diameter of
stud bolt.

2.4.2 Wedge Type: 1/4" through 1" diameter of stud bolt.

2.5 Types and Makes of Anchors:
<

Concrete expansion anchors used for the WORK shall be one
of the types and makes indicated in Table 38-1. Other
concrete expansion ancnors not specified in Table 38-1
may also be acceptable provided they meet the requirements
of this speci fication and are specifically approved by the
Consulting Enginocrs.

2.6 Certificate of Conformance

( - For nuclear safety related work, the material supplier
shall provide certificate of conformance for each shipment

( made to the site. .

l
.

'

-1- -.
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| _ TABLE 38-1

Types, Classifications, Use and Makes of Expansion Anchors

Types of Anchors | Sleeve Wedge

U.S. Federal Specification Group II Group II
FF-S-325 Classifications Type 3 Type 4

Class 3 Class 1
_.

Permissible Use For Block For All Work
Walls Only

.

Hanufacturers Products

a. Hilti Fastening Hilti Kwik--

Systems, Inc. Bolt Stud
Wedge Anchors

-
R5. .

,b..
b. IIT Phillips Drill Red Head Hex Red Head

Company Nut Sleeve Wedge Anchors
Anchors

_

c. Ramset Fastening Dynabolt Mark Trubolt
Systems II Hex Nut Wedge Anchors

Sleeve Anchors

d. The Raw 1 plug Rawl Lok / Bolt Rawl-Stud
Company, Inc. Hex Nut Sleeve Wedge Anchors

Anchors

e. USM Corporation Parasleeve Hex Parabolt +

Construction Nut Masonry Wedge Anchors -
s

6 Products Division Anchors

f. Wej-It Corporation Wej-It Double--

' of Allied Products Wedge Anchors
Corp.

__

9

-8-
.

_. ._ .-
_ _
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r~ Installation

(For all expansion anchors except as noted)
-

. . . .

3.1 General Provisions:

3.1.1 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.
i

3.1.2 The minimum embedded lengths, spacing and edge distance for
;expansion anchors shall conform 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 required shall

be determined by contractor such that the specified minimum '

embedment length and bolt projection can be obtained.

3.1.4 As a minimum, nut shall be flush with the end of an anchor,
however, a 1/4" thread projection above the nut af ter ;
installation is recommended. If projectign exceeds 1/4",
projection shall not be removed without the consent of the i
Consulting Engineer. If consent is given, a record of
embedment depth shall be made for all anchor with removed '

{ projections.
,

3.1.5' Holes for the anchors may be drilled through hardened grout,
but the embedded length shall be determined from the sur# ace
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. ~

3.1.7 1/4"E expansion anchors are allowed in all locations of
t reinforced concrete, except where prohibited in Table 38-5, R5

,

provided the required hole depth is less than the effective
depth of the concrete covering the main reinforcement. 1/4"E
expansion anchors shall not be used in solid block walls.

3.1.8 Welding on expansion anchors is not permitted without
approval of the Consuluing Engineers.

3.1.9 For anchors installed in holes drilled through surface repaired
concrete extending beyond the rebar cover, the dimension (Le) -

given in Table 38-2 shall be increased by a dimension X as.(() shown in Figure 38-5. In addition, 1/4"E expansion anchors are
not allowed to be installed through surface repaired concrete.

wherc X = thickness of concreto cover plus nominal diameter .

of outside bar.

-e.
'

.
. . _ __ _
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Figure 38-5
,

Anchors Installed in Repaired Concrete
.

(
.

3.1.10 Refer to Table 38-2 and Figure 38-6, where in:*

S = Center to Center distance between anchors in adjacent
assemblies

ED = Edge distance, measured from center of the anchor to
,

the nearest concrete edge
Eg = Edge distance, measured from center of the anchor to

the nearest surface of a steel lined opening (sleeve, etc.)
a. When two anchors of different diameters are installed fadjacent to each other, "S" shall be the average of the ;

two "S" dimensions. ''

9
.

b. If dimensions ED, ES and S cannot be maintained betwee.1
two anchor assemblies, allowable erection tolerance
indicated on the design drawings should be used to resolve
the problem. If the problem involves anchors installed
by two different centractors, their erection tolerances
should be used or the Consulting Engineers should be
notified for a resolution.

c. For anchors installed to a minimum of 'Od' embedded
length, Le shall be tc the untorqued position of the expan-
sion ring. For anchors installed to the 4.5d embedment(ih longth requirement, Le shall be to the bottom of the
anchor before torquing. For such anchors (4. 5d) , a
minimum depth of '3.5d'.after torquing shall be acceptable'.

i
I
.

.

.
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( d. If Ie cannot be met, the Consulting Engineers should
j be notified before work proceeds.

Edge distances to the side of embedded steel platese.

shall be the 'S' dimension.

3.1.11 Where the concrete surface is uneven, the following shall
be the acceptance criteria for uneven surface between the

.

plate and the mounting surf ace. This criteria need not be
met for attachments with rod type hangers,

Gaps between the mounting surface and the plate area.

acceptable if:
,

1. Width of the gap 'a' along the length or width of
the plate does not exceed dimension, as shown in-

Figure 38-10.

2. Length of gap 'b' extending into the plate beyond
width 'a' is limited to 20% or less of the plate
length (i.e., at least 80% contact length is avail-
able beyond dimension 'a'.,

'({} This acceptance criteria shall be applied after welding*

of all attachments to the plate has been completed.

Mounting surface and the plate shall be assumed to be R5
in contact when a 1/32 inch feeler gauge inserted
between enem makes contact with both the surfaces. The
plate shall be checked for contact along the entire
perimeter.

b. For gaps not meeting.the requirements of (a) above, the
concrete surface shall be improved by grinding or bush
hammering. Alternatively, the gap may be' filled by
inserting shims between the plate and the mounting sur-
. face to ensure that at least 60% length along the plate
edge is shimmed or is in contact. The shims shall bess

(a placed evenly along the plate edge, with a shim provided
at eacn corner where a gap exists. When the shims are
made discontinuous to clear anchors, the spacing between
the shim pieces shall not exceed dimensicn 'd' as shown
in Figure 38-11.

c. The shims shall be flat or tapered and of the thickness
as required to fill the gap. The shims shall extend
into the g2p as required but need not exceed dimension

J 'c' as shown in Figurc 38-11. The material for shims.

( (]) .
's

shall be ASTM A-36 or equivalent.

d. Each shita chall be tack-welded to the plate at two ends.

-11-
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Table 38-2

([ Minimum Embedded Length, Spacing And Edge Distance
) For. Expansion Anchors

'

Minimum
Nominal Bolt Embedded Minimum Minimum Edge.

Length (inches) Spacing Distance (inches)Diameter
(inch) (inches)a Ed

_.
Es

(S)
'

4.Sd 8d 4.5d ' Bd' 4.5d' 8d'

1/4 0.875" 2.5 1.5 3.25 1 1.75 R5-

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 1.5 3.5

.

5/8 2.8 5.0 7.5 4 8.5 ,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 6.5
.

.

*

-

.
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P, 3. 2 Dci1}_i_nry af Holes

k. 2.: ..r all expansion anchors, except self-drilling type, holes
in concrete shall be drilled with quality carbide tipped . . .

solid bits, using a rotary / percussion type power drill.
3.2.2 Each 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 specified in American
National Standard Institute E94.12 Standards or closer for

R5each anchor size. The nominal drill size for each size
anchor shall be as recommended by anchor manufacturer.

3.2.3 The anchor shall be no more than' S' 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 to the exposed end of installed anchor.
For angular deviation greater than 3*, square or rectangular
bevelled washers shall be placed hitween the attachment and
the nut to maintain bearing of the nut within 3* tolerance. RS

3.2.4 The maximum depth of the hole shall not be greater than the
thicP. ness of the concrete minus 2-1/2 inches. In addition,
for 1/4" diameter anchors, the maximum hole depth is 1-1/4
inch. R5

, .

i. , 2. 5 Holes for the concrete expansion anchors shall not be drilled
3 4- until the concrete has been cured for a minimum of 28 days.

3.2.6 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.

3.2.7 The criteria for drilling holes in concrete shall be as
indicated in Table 38-5 and Figure 38-7 through 38-9.,

3.2.8 At locations where a metal detector is required, a deep
magnetic detector shall be used to locate the reinforcement
in die 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.s

C', This detector may be one of those indicated in Table 38-3.

Table 38-3

Products and Manuf acturers of "acnctic Detectors
Products Manufacturers

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

Profometer Pro ceq. SA Ricsbachstrasse

(# 57 CH-8034 Zurich 8, Switzerland

CT-4949 A Deep Soiltcut, Inc.
Pachometer Evanston, Illinois

.

-13-
.
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- (~3 2.9 In areas where metal detection is not required and a
's / reinforced bar is nicked, the following procedure shall

be followed:

The location where the reinforcing bar is nicked shalla.

be suitably identified on the anchor plate where this
bar is located so that all contractors can identify
the damaged rebar location.

,

b. The damaged rebar shall be documented on 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 ac.

metal detector within the following areas:
'cl. A 18'-0" x 18'-0" square with its center at the point

where the reinforcing bar was damaged when the rein-
'

forcing bars are spaced 12 inches or more on centers-

c2. A 9'-0* x 9'-0" square with its' center at the point
where the reinforcing bar was damaged when the
reinforcing bars are spaced less than 12 inches on
centers.-

IhhI d. It is permissible to cut one 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 expansion 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 areas
given in Article 3.2.9c above,

e. When it is permissible to cut reinforcing steel, it shall
be cut using a quality diamond carbide tipped bit.

3.2.10 In area where metal detection is required, the following .

procedure should be followed:s
,

M
a. Using a metal detector, the location of all holes to be

drilled and reinforcing bar pattern shall be laid out
on the structural element.

b. If metal detection indicates the presence af a reinforcing
bar at the a.chor design location, tic anchor plate
accembly should be moved within the allowable orcction
tolerance indicated on the design drawings to clear the
reinforcing bar.

/

.

-14-
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c. If the anchor plate tolcrance does not allow sufficient

'

I 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.
'

'
'

3.2.11 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
3.2.9c. If a reinforcing bar has been cut or nicked, the
procedures in Article 3.2.9 shall be followed.

3.2.1.2 The use of a metal detector is not required for 1/4 inch>

diameter anchors.

3.2.13 The maximum number of standard washers or ccmbination of
standard washersand A-36 plate washers shall be limited to
five.

.

3.2.14 The location of an individual anchor can be changed to
faci.litate installation provided the following tolerances-

'( ) are met:

__
a. Relocation of One or Two Bolts Per Assembly (Fic. 38-12)

For bolts with '4.5d' or '8d' embedment, a relocation
within a circle of''2d' radius shall be permissible, if R5
the following requirements are met:

,

1. The minimum edge distance between the anchor and
the plate edge meets the requirements as shown in
Table 38-4.

2. Require =ents of E E per a e 38-2.s' d' e

3. If the angularity of the relocated anchor is 6 4*,
use of the same size anchor is allowed.

N
%

4. If the angularity of the relocated anchor is > 4 ,

and <C 10 * , next larger size shall be used for the
relocated ancnor. For example, use 5/8"0 anchor
in place of 1/2'0, 1"0 in place of 3/4"#. For
existing 1"U ancnor, the relocated ancher shall be
of the same diameter and the angularity limitation

_

of 4 * , per paragraph 3.2.14.a.3 shall bc maintained.
,

jh b. Relocation of More Than Two Bolts Per Assembly_g

Such cases shall be reported to the Consulting Engineers
for resolution on a case by case basis.

,



'SARGCNTaLUNDY 12-10-79'
'

2:c v . a,
c r4 1.i u r t u s

CMcCACO

c. Rc:30 cation of Bolts outsida the Existine Plate AcccH21ics
'

1. The maximum permissible relocation shall be in an arc
of radius 3" as shown in Figure 38-13 and Figure 38-l'4. -

2. Requirements of Es, Ed, Le per Table 38-2 rnd 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 requirement, 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 requirement, shall be used.

5. The anchor size shall remain the same as in the exist-
ing p] ate assembly, except where more than half of the
total number of anchors are being moved. For such
cases, the Consulting Engineer shall be contacted for
resolution.

~ " "

Table 38-4., dMinimum Edge Distance Ior:h Punched Reamed or Drilled Holes (inches)
At Rolled Edges of ,

Anchor Size At Shcared Edges Plates or Gas Cut Edges r

1/4" 1/2" 3/8" I
i

I 3/8" 3/4" 1/2" '

|

| 1/2" 7/8" 3/4" d
. .,

' 5/8" l-1/8" 7 / 8'.'

3/4" l-1/4" 1" !

1" 1-3/4" 1-1/4" i
..

3.2.15 Where oversize and slotted holes are provided in the field
,

'

s to facilitate installation, hardened washer or square
structural plate washers of A-36 material, as shown in the"

Table 33-4A & 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/ 5" less than the required size, and
then reamed or rv ary filed to the size required.

3.2.16 If an installed plate is to be replaced by a new larger plato,
the minimum center to center distance from the existing anchor,

i (t to the new anchor shall be 2 times the nominal bolt diameter.
\

| The projecting cnd of the existing anchor shall bc cut of f per
Section 3.4.2.c.

.

-16-.
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TABLE 38-4A

Plate Washer Size - For Slotted Holes

Sl!0RT SLOT LONG SLOT

A!1C110R flax. SLOT SIZE IllfilMull MAX. SLOT SIZE liifilHUN PLATE

SIZE (d) (inches) WASilER (inches) WASilER SIZE llELD

(inches) '(dt1/16)(d+1/4) SIZE (d+1/16)(2-1/8d) (inches) SIZE

'
1/1 5/16 x 1/2 Use 5/16 x 9/16 2 x 2 x 1/4

| 3/8 7/16 x 5/8 Minimum 7/16 x 7/8 2 x 2 x 1/4 See $

| 1/2 9/16 x 3/4 of 2 9/16 x 1-1/8 2-1/2 x 2-1/2 x 1/4 Note Cb
n

1 5/8 11/16 x 7/8 Standard 11/16 x 1-3/8 2-1/2 x 2-1/2 x 3/8 Below y? 3!

| 3/4 13/16 x 1 liardened 13/16 x 1-3/4 3 x 3 x 3/8 j5 p
! 1 1-1/16 x l-1/4 Washers 1 1/16 x 2-1/8 3-1/2 x 3-1/2 x 3/8 S[

'

,

w

Il0TE: 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.

'r. .

.
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; TABLE 38-4B i

j

Plate Washer Size - For Oversize lloles >

!
t

fl0 lli(AL PLATE liOLE i
BOLT WASilER SIZE If1 HItilituM H0LE SIZE MINIltUM j

DIAilETER 110LE WELD PLATE WASilER SIZE IN PLATE WASHER SIZE
-

(inches) (inches) SIZE (inches) (inches) (inches) (inches) i
-

~

1/4 5/16 1/2 1-1/2 x 1-1/2 x 3/16 9/16 to 3/4 2 x 2 x 1/4 t

3/8 7/16- $ce 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 g f
1/2 9/16 flote 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

'

gf@y
n

5/0 11/16 Below 7/8 2 x 2 x 3/16 15/16 to 1-1/8 2-1/.2 x 2-1/2 x 1/4 ,!
3/4 13/16 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 y[ '

,

1 1-1/16 1-1/4 2-1/2 x 2-1/2 x 3/16 1-5/16 to 1-3/4 3 x 3 x 3/8
'

." 2g
,

0
| 110TE: Plate washers shown in table above shal'1 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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Table 38-5

73 Criteria for Drilling Holes for Expansion Anchors in Concrete(V
Area

Element No.
,

Description

Ccncrete Slabs * 1 See Figure 33-7

Concrete Beams 2 See Figure 38-3

Concrete Columns 3 Orilling is allowed with tne use of the
metal detector.

,
.

Interior 4 See Article 3.2.11
:
';;; Above grade 5 For nuclear safety related wall and walls
* monolithic to nuclear safety related walls,u
3 .2 see criteria for walls below grade. For
E b other walls, see Article 3.2.11.
E %
8 .Selow grade 6 Drilling holes is allowed. For the use ofw

metal detector, see Figure 38-9. --

Pruary containmentu -

Exterior Wall & 7 No drilling is allowed, unless aDproved
Drywell Floor by consultinc engineer.

Concrete Slabs en 8 For the top of the siab, see Article 3.2.11. -

Metal Occk For the bottom of the slab, drilling is not
allowed.''

Concrete Finish 9
Drilling holes is allowed proviued the hole is '

completely within the concrete finish. tietal,

detection is not required. However, anchors .

installed in Safety Related structures shall not|
be placea i.) t;ia finish unless shown on the

- - design. drmings or approved by Consulting. U---
,

on a m ent
10 No drilling is allowed.

5
'

- .

% Others 11 Drilling of holes is allowed. For applica- |'E :g tion where the metal detector is to be used.cL -

8 see Figure 3S-7. For mats, "L" is the '

%
"- distance between adj acent column

centerli nes.
_

Concrete f or Steam
12iunnels Drilling of holes is allcaed with the use of

Concrete f or Fuel metal detector.yy
Pools -

f

Masonry Block 'a'all s 14 No drilling is allo 'ed unless showti on the
design drawings or approved by the
Consulting Engineers., . ,

Turbine Foundation 15 No drilling is al l owed unless approvec by
the Consulting Engineer.

-.

i

*f;0TE: No expansion anchors allcwed in magnetite concrete.
,

'-A$- ;
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ELEVATION

I I Exp. anchor silo.*cd, no metal detector required.

f jy, [!s?'323 ;'o exp. .inchor allowed. cxcept 1/4" diameter anchor R5
' ' E _1 Exp. nnchor allowed, use metal detector.

FIGURE 38-6 CRITFRI A FOR DHT!.1.TNG OF 1101.F.S FOR EXPANSION ANCl! ORS
IN CONCRETE REAMS
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See Note
INSIDE FACE ELEVATION (TYP.)

4 Expansion Anchors Allowed .t

D | |
i;o metal detector required
See Article 3.2.11
Expansion Anchors Allowedp~ - ..?^^ Use metal detector .

Noted: 1. Dir.cnr. ion "A" shall be as follows:

a. If a wt.4t c olur.n is present. "A" shall be the
width of the vail column plus two fect.

b. If othervise, "r." sh:.11 be the width of the
beam above plus two feet.

f r.

\ '- ' 2. Dimension "11" shall be the middic one half of "li"
but a minimum of 16 feet. .

Finure 38-9 CDITERI A FOR DRILI.1?iC OF !!OI.T.S FOR EXPA?;SION A?;C110R IN ALL
EXTER f 0R C0!!rin:Tr WALL'; Dl 1.tr Gi; ADi* A!;D !;1tCl 1:A1: S AITTY if t:1.AT!:0 1:XTTRIOR

,-

NE WALL!B A110VE GRADE -- - _ _

.
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3.3 Tightening of Expansion Anchorc:,fs g.
A\-)3.3.1 .fter the anchors for a connection arc driven into the holcs,A

they shall be brought to a " hand-tight" condition so that all --

parts of the connection are. in contact with one another.

J.3.2 For wedge and sleeve type anchors, the anchors snall be
tightened to the torque values given in the applicable Table
38-6 or Table 38-7. This tightening sncil proceed systematically
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.;

3.3.3 A calibrated torque wrench shall be used for tightening
expansion anchors. Verification of calibration and recalibration
shall be performed per the Contractor's approved procedure.
The following frequency i,s acceptable.

*
' \a. For a direct reading torque . wrench, on a monthly basis.

b. For snap-type torque wrench,'on a weekly basis, by using
an upright or horizontal bench tester. This tester shall

R5be ' verified for calibration or recalibrated at a frequency -

prescribed by tue manufacturer., .

.

*

Table 33-6 Installation Torque, ft-lb. ~N

.(f) For Anchors Installed in Minimum 3500 PSI Concrete

Nominal Bolt To que Range.

Diameter Wedge Type Anchors

4.5'd' Emb. 8'd' Emb.

R51/4" 5-8 6-8
.

3/8" 25 - 35 27 - 35
-

1/2" 55 - 65 65 - 75 -

g, 5/8" 80 - 90 130'- 150-

'3 3/4" 150 - 175 230 - 270
1" 250 - 300 280 - 320

The Contractor shall exercise caution
not to over torque the bolt to cauce
damage to concretc or bolt.

-.. .. - - - . -

kE) '

.

_

_ _ _ - - - - - - - - - -
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Table 38-7

() ''Installation Torcue for Anchors
Installed in Solid bicek .. alls'

,

--
,

Torque Range (ft-lb)
_ Mominal Bolt

Diameter (in) Wedge Type Sleeve Type

3/8 1611 1611
1/2 50 1 2 50 1 2- .

5/8 70 1 2 70 1 2-

3/4 135 1 5 --

RS-

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 concrete shall be repaired in accordance with the project,-
*

'. concrete repairing procedure.- '

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

~

c. All concrete failures 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.

3.4.2 Anchor Failure: This shall include anchor breakage, slippage-

equal to or greater than one anchor diameter, or loosenine to
the extent that the anchor cannot be tightened to the installation
torque.

*, If the unacceptable anchor can be removed without damaging the% a.

'*R surrounding concrete, the hole may be redrilled and the anchor
replaced with the next larger size anchor. The embedded length
shall conform to the requirements of Table 38-2 and Figure 38-6.

b. If the unacceptable ar.chor cannot be removed without damaging
the surrounding concrete, the anchor location shall be moved
within the tolerance given for the anchcr plate detail. The
minimum center ':o center distance from the unacceptable anchor
to the replacement hole shall be 2 times the ncminal bolt . - -

diameter. If this di stance exceeds the given tolerance on the .

k]()
,.

! placement of the anchor plate detail, the Consulting Engineers
shall be notified before proceeding.

,

I

.

- -23-
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Unacceptable anchorn that cannot be rc::.oved without da ce,;in :c.

the surrounding concreto chall have their projecting end Out A
,.(( off. A caw-cut or flamo-cut method is acceptable for renovi:.

this projecticn.
I

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.

.

%

.

.

9

9

.
.

9

3 .
.

.

,

.

e

O

s -

.

(D

_u-.



. .. .-- . -. .. . . . . . . . . - . . . . . - - . -- --. -- -

September 30, 1976
SARGCNTh LUNov Rev. 5, 12-J0-79*

- c u c. i n c u n s *
,

CM'CAC.O

; .0 Ing r tion and Testing

4.1 Non-Safety Related Work: Contractor shall be responsible
for all inspection and testing work as required or as needed, ...

unless otherwise indicated. Purhcaser and the Consulting
Engineers may, during the course of the WORK, inspect the
various phases of the WORK at the Prcject Site for full
compliance with all requirements 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
no cost to the Purchaser. .

.

4.2 Safety Related Work

'

4.2.1 General Provisions:

a. Installed concrete expansion a'nchors 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 wrench. The torque 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 inspection and testingc.

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 i

test report which should include information such as !~

the following: i
i

ga cl. Compliance with the minimum testing torque require- !

ments of Table 38-8 for concrete and 38-9 for
solid block.

c2. Compliance with requirements of minimum embedded
lengths, spacing, edge distances, bolt projection
beyond nut and plumbness, as indicated in Table

j 38-2, Articlas 3.1.4 and 3.2.3.

Location of inspected anchors.

c4. Location of all anchors represented by the inspected
anchcr.

(
.,

O c5. Signature of inspector and date of inspection.
.

f. The inspection report should be submitted to the Purchaser
for review.

- -
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4.2.2 Calibrated Torque Wrench Inspection:

a. Calibration: Torque wrenthes 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 torquewrenches shall be within +4 percent. Calibration ofthese torque wrenches after initial qualification shall

ibe on a monthly basis.-
'

b. Frequency and Sequence:
,

bl. Maximum one anchor per assembly, but a minimum '

of one out of each ten expansion anchor installed
in that assembly, shall be selected for testing.

.b2. If the tested anchor is unacceptable, all the
other anchors in the assembly as defined in bl,,

above, shall be tested'.

.

c. Insoection and Acceptance

cl. On inspection, the inspector shall place the wrench
,g on the nut of the selected anchor and apply torque

*
'

'. W to the nut until the torque reaches the applicable
testing torque given in Table 38-8 or- 38-9.-

Table 38'8-

Minimum Testine Torque for Anchors
Installed in a Minimum 3500 PSI Concrete

ifl nimum Testing
Torcue (ft-lb)

! ',
Wedge Type

"u Nominal Bolt :
s

4.5d 8dDiame ter (in)-

1/4 5 5

3/8 15 15 R5
; 1/2 35 45
t

| 5/8 60 90
3/4 110 160 -

1 200 200
-

_ . ..

(p.

C
.

I

es
_
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Tal>1e 38-9 *

Minimum Testino Toroue for Anchors
Installed in 1500 psi Solid Concrete Block

Minimum Testing Torque3

Nominal Bolt (ft-lb)
Diameter (in) Wedge Type Sleeve Type

3/8 10 10
'

1/2 25 25
5/8 35 35
3/4 70 --

, .

.
-

,
,

~

c2. 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.

c3. Unacceptable anchors shall be reported to the responsible
Contractor for re-torquing to installation torque and
re-inspection. If the anchor is again unacceptable,
it shall be replaced in accordance with Article 3.4.

kh)
-

,

c4. 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 :
,

-'

Anchor length marking and measuring projectiona.

g, b. Ur - Conforming to ASTM E-ll4
JJ

'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 minimum.

6. Check for nuraoer of washers to be within the
specified limit.

R5
7. Visual check for uashcrs covering oversized holes,

and for deformed washers.-

k.h.
'

!.-8. Torque test. l

.

-27-

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

Commonwealth Edison Company

Report No.

. ,Date
. -

Page 1 of

1. LaSalle County Station LaSalle County Station .

Project No. Unit -1 Project No., Unit -2 ,

\.

2. Building Floor Elevation
.

3. S&L Dwg. No. Detail No.

4. Structural Element Affected"

!
'

O slab (top side) Owall (exterior)
"

O slab (bottom side) O wall (interior),

~. O beam (top) Ocolumn.

~
! O b'eam (side)

<
d 5. Reason for Relocation of Anchor:
I

m
4 . Rebar nicked Rebar cut

6 '

8 O Anchor failure Concrete Failure
,

w
I6. The depth of damaged rebar inches.

w7 Location: Attached is a sketch indicatina actual locationN. of the expansion anchor detail with respect to the
~

nearest column lines and elevation and anchcr(s)
which failed or damaged rebar. Sketch shall be
identified by report number and proper page
number (s).

8. Prepared: Reviewed:
(Installed (::AME) (Client (:;AME)

,
Contractor) 0.A.)

i

(ORGAtJ1ZATIO J) (ORGAIJI ZATIOIJ )
,

.

(DATE) (DATE)
! msem rame-
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,g 1.3 Ou21ity Assurance Precr2= (For Nuclear Safety Realted W:rki
.

_ D:._y): dnas: con:orm to the requireman 3 cf the Ouality
:. surance Articles of the Pro ecc Specification.

! 1.4 Installatica and Ins =ection Documentation
..

_

1.4.1 Installation Procedure:

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, LE-CEA, and shall include but not be limited to,.

. the following: -

a. Installation process '
-

b. Equipment to be used *

_

-
Tolerances for Equipment.

.

c.
.

- - .

d. Equipment inspection frequency ,
_

Types of installation devices and calibration frequencye.
'

/7% f, Overall anchor lencth and minimum depth of hole for
'lF each anchor diameter. .

g. Methods to verify proper ancher length (i.e. , narking
bolt ends for lengths).-

,

R6
h. Methods to verify proper hole depth, spacing and edge s

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 bolt length.

j.. Methods to determine the angularity of.the installed
anchor.

k. Repair methods for damaged concrete and grouting procedure
for patching up abandoned holes

1. Methods to identify the location of a nicked bar.

m. Information to be documented. -

hh 'so
bCN #1044#-.

'

Page 3 of G

-
'. Job 42G6/4267
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/~~\(_)j Ouality Assurance 2cerensibilitice rf the Centr :cr1.4.2
?

O
-

The Contractor shall be responsible for the cualityy.,

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 torquing
requirements as specified in the Table 38-8.

*

, . c. 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 drawines released first
time or revised showing anchor size / plate changed, on/ '.,
after 7-20-79, the minimum embed =ent depth shall be

.'8d', if no specific embedment depth is shown on the-

' drawings.
'

'd. If the installed anchor is at an angle. and the angularity
exceeds the tolerances shcwn in Section-3-2.3 of this
specification, a report shall be submitted to the

fp. . purchaser.

"O If the nut of the anchor is not ful'ly engaged, ae.
,

report shall be submitted to the purchaser.
,

f. While drilling holes for anchor installatica, 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..-
'

.

g. Verification of spacing and edge distances as specified I/in Table 38-2 and Figure 38-6. |"

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

i. Check quality of weld fer ucided plate vashers shcun in
. Tables 35-4A and 38-43, as per the approved welding R

proCCdure.

.

_-..
,

.

e

3D-
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Table 33-7
f[' Inst 211 cic." Tercue for Anchers
'^ '7 I n t t '. _ _ . L in e:_:c _ ice.-; ,i;_i:J

Nominal 301: Torcue Fance (ft-lb)
Diameter (in) Uecce Tvoc I Sleeve T/ce-

I3/8 16 _+ 1 16 _+ 1
1/2 50 _+ 2 50 _+ 2 l

5/8 70 _+ 2 70 _+.2s .

3/4 135 + 5 ---
_

*

* 3.4 Reoair of Failures: Failures shall be rectified as follows: i

3.4.1 Concrete Failure: This shall include all cracking or spalling
of the concrete in the vicinity of an installed anchor.

'

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

Nf ter the concrete has been repaired, the anchor hole"mayb.

be drilled in accordance with Article 3.1.5.
.

Ali concrete failures shall be reported on For= LS-CEA 1.0/c.

cr equivalent and sent to the Censulting 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 diameter', or loosening to
the extent that the anchor cannot be tightened to the installa-
tion torque. -

.

If the unacceptable anchor can be re=cved without damaginga.

the surrcunding concrete, the hole may be redrilled and the '

anchor replaced with the next larger sice anchcr. The
embedded length shall conform to the requirements of
Table 38-2 and Figure 3S-6. For such cases, 1"5 anchors

.

.

may be replaced b.v 1-1/4"U anchors havinc. minimum embedded ,

length (Le) of 8", installatica torque of 400 1 30 ft-lbs ''_2
-

and testing torque of 250 ft-lbs minimum.

h. If the unacceptable anchor cannot be removed without
damaging the surrcunding concrece, the ancher 1ccation
shall he noved within the tolerance given for the ancher
plate detail. The minimum center to center distance frcm
the unacceptable anchor to the replacement hole shall bc

. 2 times the ncminal bolt diam ^ter. If this distance exccccs
the given toicrance en the placement of the anchor plato
detcil, tne Consulting Enginccrs shall be notified before

7 proceeding.
("n sor
A- y

'

ECF #1044
Page 6 of G,
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CONCRETE EXPANSION ANCHOR WORK
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(Form LS-CEA)

1. GENERAL

1.1 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 requirements of this Standard Specifi-

~

cation shall also apply for attaching hangers for field
routed piping and conduits.

1.1.1 For purposes of establishing basic requirements 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:

i ._

al. Requires 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:

bl. Requires complete documentation of installation
'

as given in Article 1.4. Inspection / testing
documentation is waived. |

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

l
L cl. Installation, inspection / testing and the use of .

metal detection is waived. Cutting of reinforcing
steel is not allcwed, except as permitted in Article
3.2.9.d. ,

1.1.2 Classification of Structures & Components

For classification of Safety Related and Non-Safety Related
Structures and Components, refer to the corresponding design
drawings. " Class-I Structure," marked on structural drawings
shall be considered as Safety Related. In case no classi-
fication has been shown on the drawings, it shall be construed
!? .; 2 '? .-E n f e t, Eclated Structuro.' Corp nont.

,

'.&
,

-2c-
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-.rp
\' i 1.2 Definitions (For All Expansion Anchors): The following terms,

" when used in this Standard Specification er in the Project
Specification or on the design drawings, shall have the
meanings:

,

'

& ..

b

o

.

4

4

'

I:

,

4-

\
~

'

r

1

=
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1.2.1. Sleeve Type Expansion Anchor: A slit tubular expansionu

shield, and a threaded stud bolt with integral cone
expander, as shown in Figure 38-2 following:

To Be in Contact "

with connected
__'_ C Stud I:1: wi:h

parts. %%:'+
Integral Crne

] e Expander this
L__.) ~ * 7+ ^ - end.>Iinimum one washer

required; five
_

*

icle 3.2-13 Expansion Shield

Figure 38-2 Typical Sleeve Type Expansion Anchor

.

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 p_.ts

- Expansion Ring
C'
'

[h ;fT{ ~&.' Stud Bolt with
} Integral Cone

'

# ''!!inimum one M J - 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

Minimum one washer /'

's required; five maximum." O Expansion
See Article 3.2-13 / ' Wedge Pair -

| *N Stud Bolt with *
%,

" "" e " ' ' ' '
[ ] Integral Taper
'

p/ Expander this end
To be in contact j
with connected parts -

I

! Figure 38-4 Typical Wedge Type Expansion Anchor
with Expansion LJedce Fair and Tacer Excancer

f.,

-3-
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) 1.4.2 Quality Assurance Responsibilities of the Contractor

The contractor shall be responsible for the quality
assurance check for the following items in particular,
but not limited to:

Ensure use of an approved installation procedure.
.

a.

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

!

The minimum embedment depth in accordance with the. c.

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.

d. If the installed anchor is at an angle and the angularity i

exceeds the tolerances shown in Section 3-2.3 of this
specification, a report shall be submitted to the
purchaser.4

' '"
If the nut of the anchor is not fully engaged, ae.

report shall be submitted to the purchaser.
f. 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.

g .- Verification of spacing and edge distances as specified
in Table 38-2 and Figure 38-6.

{va
h. Verification that anchor or concrete failure / damaged #

rebar reports have been reported on Form LS-CEA 1.0.
g

i. Check quality of weld for welded plate washers shown in
Tables 38-4A and 38-4B, as per the approved welding
procadure.

-O
'

:
-~

,
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. _ _ _ _ _ _ _ _ _ _ _ _ _ _

.
- ;

CARGENT O LUNDY Form LS-CEA '

EN GIN E E RS Rev. 7 10-27-80
CHIC AGO

i-

i 1.3 Quality Assurance Procram (For Nuclear Safety Realted Work
i Only): Shall conform to the requirements of the Quality

Assurance Articles of the Project Specification.

1.4 Installation and Inspection Documentation

1.4.1 Installation Procedure:

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

c. Tolerances for Equipment

d. Equipment inspection frequency

e. Types of installation devices and calibration frequency

k({) f. Overall anchor length and minimum depth of hole for
each anchor diameter.

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

h. Methods to verify proper hole depth, spacing and edge
distance from anchor to edge of concrete or steel lined '

openings.

i. Hetnods to verify actual embedded length of an installed
anchor with no marking for bolt length.

~4 j. Methods to determine the angularity of.the installed
anchor.

k. Repair methods for damaged concrete ar.d grouting procedure
for patching up abandoned holes

1. Methods to identify the location of a nicked bar.

m. Information to be documented.

G
.

m e
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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 the Purchaser for review prior to any inspection.
The procedur? shall describe the imp.1.rmentation of this form
and shall include but not be limited co, the following:

a. Inspection process and frequency.

b. Equipment to be used

c. Tolerances for equipment

d. Calibration frequency for inspection devices

e. Information to be documented .

.

' -(Q

.
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h'' y 2. Materials

2.1 Tvpe and Finish of Materials:

Concrete expansion anchors and accessories shall be made
of carbon steel with ninc plated finish conforming to U.S.
Federal Specification QQ-Z-3253. Stainless steel may be
used in place of this zinc coated carbon steel.

2.2 Strength of Materials: ,

The material shall have a minimum yield strength 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.

.

2.3 Cross-sectional Areas:

Tne smallest cross-sectional area of the stud bolt of
an expansion anchor shall not be less than the crcss-
sectional area at the thread root.

. 2.4 Size Limits:(_
'k h 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.

2.4.2 Wedge Type: 1/4" through 1" diameter of stud bolt.

2.5 Tvoes and Makes of Anchors:~
p --

Concrete expansion anchors used for the WORK shall be one
of the types and makes indicated in Table 38-1. Other
concrete expansion ancnors not specified in Table 38-1
may also be acceptable provided they meet the requirer:ents
of tnis specification and are specifically approved by the
Consulting Engineers.

2.6 Certif cate of Conformance

-. -

- 2. ,- .. e,c ..;,.;- .
-

;

. . . _ .
- -

z
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TABLE 38-1

Types, Classifications, Use and Makes of Expansion Anchors

Types of Ancitors Sleeve Wedge

U.S. Federal Specification Group II Group II
FF-S-325 Classifications Type 3 Type 4 *

Class 3 Class 1

Permissible Usi For Block For All Work:
Walls Only

.

!!anufacturers Products

a. Hilti Fastening Hilti Kwik---

Systems, Inc. Bolt Stud
Wedge Anchorsi

i i ,

b. ITT Phillips Drill Red Head Hex Red Head('~ Company Nut Sleeve Wedge Anchors i. ..
~ 7- Anchors |

- _L

| c. Ramset Fastening Dynabolt Mark Trubolt <

Systc=s II Hex Nut Wedge Anchors i
Sleeve Anchors

d. The Raw 1 plug Rawl Lok / Bolt Rawl-S tud
Company, Inc. Hex Nut Sleeve Wedge Anchors |

Anchors
.

.e. .IMll Corporation . Parasleeve Hex Parabolt
Construction Nut Masonry Wedge Anchors .

,

2; | Products Division Anchors '
. ,

,

f. Wej-It Corporation -- Wej-It Double
of Allied Products Wedge Anchors
Corp.

.c_

.
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3. Installation

!
'''

(For all expansion anchors except as noted)

3.1 General Provisions:

3.1.1 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 conform 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 required shall
be determined by Contractor such that the specified minimu.m *

embedment length and bolt projection can be obtained.

3.1.4 As a minimum, nut shall be flush with the end of an anchor,
however, a 1/4" thread projection above the nut af ter
in''tallation is recommended. If projection exceeds 1/4",s.

y 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. '

3.1.5 Holes for the anchors may be drilled through hardened grout,
but the embedded length shall be determined from the surf ace
of the rough concrete. Holes for the anchors may be drilled
through surface repaired concrete, but the embedded length i

,

shall be determined in accordance with Article 3.1.9. Hole
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 Consultinc !

.

Engineers.

3.1.6 Reuse of expansion anchors shall not be permitted. ;
\ i

3.1.7 1/4"E expansion anchors are allowed in all locations o.p
reinforced concrete, except where prohibited in Table 38-5,
provided the required hole depth is less than the ef fective
depth of the concrete covering the main reinforcement. 1/4"3
expansion ancnors shall not be used in solid block walls.

3.1.8 Welding en expansion anchors is not permitted without
approval of the Consulting Engineers.

3.1.9 For anchors installed in holes drilled through surf ace repairef
concrete extending beyond the rebar cover, the dimensicr. 'is
-

3 f _ ::. 7 ...::}::2:,
- .: : -

. . .- - . .

*

--
,

. - - - -- -

- , - . . . , . . . . . --

.. m .- -:;__ _ * - ,j ..,
i

._ ;-n .
.

'

.. . ~'Oi COL * D ? ;'l C o '. 2 r ,n l C T T.C C. . ;101 Cl. . 2:.r. ' ~

C f Cu te lG;* bar.

-9- j
m--- _ _ _ _ m

_.



- ___

Form LS-CEA-
.

'

CARGENT Q LUNDY Rav. 7 10-27-80
E N G l N E E~R 5r

CMICAGO ,

'

W
u

-REPAIRED COMCRETE
, CObjCRETE CHER

, .. .

!.7 A .!,; i !'/UhY) '-u . .- w n v.s- x..

. y,. ,,. t-. U. c .;L - ,

9' $., .i s . p.' ' W.
;' |' ' '.8

.N W ( OUTSIDE REEMT
:
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l

Ficure 38-5 .

.
Anchors Installed in Repaired Concrete

-

3.1.10 Refer to Table 38-2 and Figure 38-6, where in:

S = Center to Center distance between anchors in adjacent
assemblies

ED = Edge distance, measured from center of the anchor to
the nearest concrete edge

Eg = Edge distance, measured from center of the anchor to ;
the nearest surface of a steel lined opening (sleeve, e tc. )

a. When two anchors of different diameters are installed
adjacent to each other, "S" shall be the average of the
two "S" dimensions. -

s
:.n .

'

b. If dinensions ED, ES and S cannot be maintained between
two anchor assemblies, allowable erection tolerance
indicated on the design drawings should be used to resolve
the problem. If the problem it.volves anchors installed
by two different contractors, their erection tolerances
should be used or the Consulting Engineers should be
notified for a resolution.

c. For anchors :.nstalled to a minimum of '5d' ecbedded
-

. .
-

. .

.

* . h b m. me

q -
. ,-

,

. .

6 -. - , . . . . s . . ..! . . . .

-10-



_ _ _ _ _ _ - _ _

Form LS-CEA.
'

CARGENT & LUNDY Rav. 7 10-27-80
ENGINEERS

CMICAGO
. i

(df"3 d. If Le cannot be met, the Consulting Engineers should
%,_/ be notified before work proceeds.

Edge distances to the side of embedded steel platese.
shall be the 'S' dimension.

3.1.11 Where the concrete surface is uneven, the follev:ng shall
be the acceptance criteria for uneven surface bs ueen the
plate and the mounting surface. This criteria nsed not be i

met for attachments with rod type hangers, and f r those 7
attachment details for which specific requirements are given
on the design drawings ,

Gaps between the mounting surface and the plate area.
acceptable if:

1. Width of the gap 'a' along the length or width of
the plate does not exceed dimension, as shown in
Figure 38-10.

2. Length of gap 'b' extending into the plate beyond !
width 'a' is limited to 50% or less of the plate

7length (i.e., at least 50% contact l'ength is
available beyond dimension 'a'. i

{.3- This acceptance criteria shall be applied af:er welding
-(}) of all attachments to the plate has been eccpleted.

,

,

Mounting surface and the plate shall be assumed to be
in . contact when a 1/32 inch feeler gauge inserted
between them makes contact with both the surf aces. The
plate shall be checked for contact along the entire
perimeter.

b. For gaps not meeting the requiremenus of (a) above, the
concrete surface shall be improved by grinding or bush
hammering. Alternatively, the gap may be filled by in- -

,

serting shims or grouting as per Section 5.0, between the '7 -

plate h Tne m15~un~Eiiig Adace' w ensur G : at least 50% !
length along the plate edge is shimmed or is in contact. '

The shims shall be placed evenly along the plate edge, with
a shim provided at each corner where a gap exists. When
the shims are made discontinuous to clear anchors, the
spacing between the shim pieces shall not exceed dimension
'd' as shown in Figure 38-11.

The shims shall be flat or tapered and of the thicknessc.

as required to fill the gap. The shims shall extend
into the gap as required but need not excee: fimenric-
'c' as shewn in Ficure 38-11. Tne meteric'_ f r "" -

1 '_,. . A- L cr.. ._._; .;.

'

_
,. , , ,

-. . _ ._
,
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Table 38-2
'

(h Minimum Embedded Length, Spacing And Edge Distance'

V For Expansion Anchors

'*inimum.

Nominal Bolt 7-bedded Minim m Minimum Edge -

' gth (inches) Spaci:ag Distance (inches)Diameter -

..

(inch) (inches)
L.e Ed i l :s.

(3) '
4.5d i 8d 4.5d ' 8d ' l 4.5d ' 8d'

,

| 1/4 - 0.875" 2.5 1.5 3.25 1 1.75 '

||

3/8 1.75" 3.0 4.5 2.5 5.0 1.25 2.5
I

1/2 2.25 4.0 6.0 3 7.0 1.5 3.5

5/8 2.8 5.0 7.5 4 8.5 2 4.25 i
,

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 6.5 j

I
'
s
t

.'

O i
'

ED S I E
-

-

. ._. ~ . . . . . ._ __.._ ... s _._ :.SUR. ~,,_=
g M See Article
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3.2 Drillina of Hol'es
G(;~

3.2.1 For all expansion anchors, except self-drilling type, holes
! in concrete shall be drilled with quality carbide tipped

solid bits, using a rotary / percussion type power drill.
1 ~

3.2.2 Each 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 specified in American
National Standard Institute B94.12 Standards or closer for
each anchor size. The nominal drill size for each size
anchor shall be as recommended by anchor manufacturer.

3.2.3 The anchor shall be no more than 5 * out of plumb for '4.5d'
embedment and 10 for '8d' embedded length af ter installatien.
Angular deviation shall be measured from the top of 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 bearing of the nut within 3* tolerance.

3.2.4 The maximum depth of the hole shall not be greater than the
thickness of the concrete minus 2-1/2 inches. In addition,
for 1/4" diameter anchors, the maximum hole depth is 1-1/4 ,

inch.

r?. 3.2.5 Holes for the concrete expansion anchors shall not be drilled

k(}} until the concrete has been cured for a minimum of 28 days.

3.2.6 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.

3.2.7 The criteria for drilling holes in concrete shall be as
indicated in Table 38-5 and Figure 38-7 through 30-9.

3.2.8 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 reinforcement will not
be cut or nicked. Reinforcing placement drawings may be used-

~3 as reference in conjunction with the use of the detector. I

This detector may be one of those indicated in Table 38-3.

Table 38-3

Products and Manufacturers of flacnetic Detectors

Products Manufacturers

James "R" Meter James Electronics, Inc.
C-4932 Chicago, Illinois

Proferoter Pro coq. SA Ri e sbach s t r a s s e
--

,({}
. .-.-

-
. .

. . . . . .. . . .

\- -- >, .ao; t.=t. :,c.. .

_

. . .. ..
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32.9 In areas where metal detection is not regt: ired and a :.M.3, ,,

L reinforced bar is nicked, the following procedure shall
be followed:

a. The location where the reinforcina 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. -

.

b. The damaged rebar shall be documented on Form LS-CEA 1.0
or equivalent and sent to the Consulting Engineer for
review within two weeks from the occurrence.

c. Further drilling of holes shall be performed by using a
metal detector within the following areas:

cl. A 18'-0" x 18'-0" square with its center at the point
where the reinforcing bar was damaged when the rein-
forcing bars are spaced 12 inches or more on centers.

c2. A 9'-0" x 9'-0" square with its center at the point
where the reinforcing bar was damaged when the
reinforcing bars are spaced less than 12 inches on
centers.

(_(])
d. It is permissible to cut one 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 expansion anchor may be
installed through reinforcing steel provided the remainine
three anchors do not hit reinforcing steel and no other
damaged reinforcing ba'rs are identified within the areas
given in Article 3.2.3c above.

,

e. When it is permissible to cut reinforcing steel, it shall
be cut using a quality diamond carbide tipped bit.

3.2.10 In area where metal detection is required, the following
procedure should be followed:'-

. st

a. Using a metal detector, the location of all holes to be
drilled and reinforcing bar pattern shall be laid out
on the structural element.

b. If metal detection indicates the presence of a reinforcing
bar at the anchor design location, the anchor plate
assembly should be moved within the allcwable erection
tolerance indicated on the design drawings to clear the
reinforcing bar.

:.

.

.n.
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([(rT If the anchor plate tolerance does not allow sufficientc.
_) movement to clear reinforcing, the Consulting Engineer

shall be notified so that the problem can be resolvedbefore proceeding.
d. If par chance the reinforcing bar is still nicked, theprocedures given in Article 3.2.9 shall be followed.

, 3.2.11 Where Table 38-5 or Figure 38-7 to Figure 38-9 refers to
| this article, drilling of holes is allowed without thei

use of the metal detector if no reinforcing bar has been
identified as damaged within the areas 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.

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

3.2.13
The maximum number of standard washers or combination ofstandard washersand A-36 plate washers shall be limited to
five.

3.2.14 The loc!cion of an individual anchor can be changed to
facilitate installation provided the following tolerances
are met:

() Relocation of One or Two Bolts Per Assembly (Fic. 38-12)a.

For bolts with '4.5d' or '8d' embedment, a relocationwithin a circle of '2d' radius shall be permissible, ifthe following requirements are met:
1. The minimum edge distance between the anchor and

the plate edge meets the requirements as shown in
Table 38-4.

.

2. Requirements of E , E' pe at;e 38-2.d e
',' 3. If the angularity of the relocated anchor is /~' 4',

use of the same size anchor is allowed.
4. If the angularity of the relocated anchor is > 4',and 4 10', next larger size shall be used for the

relocated anchor. For example, use 5/8"U anchor
in place of 1/2"D, 1"U in place of 3/4"D. For
exis ting 1"E anchor, the relocated anchor shall be
of the same diameter and the angularity limitaticn
of 4 per paragraph 3.2.14.a.3 shall be maintained.,

b. Poloc, tion nf "c 2 Tb-- - ,.-,ts per ss-''
-

-

e e,, g 4,,,gug k g
a 4 m

-l',-
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Relocation of Bolts Outside the Existing Plate Assemblies '

c.

l. The maximum permissible relocation shall be in an arc
of radius 3" as shown in Figure 38-13 and Figure 3E-14.

2. Requirements of Es , 'Ed, Le per Table 3S-2 and minimu-
edge distance requirements per Table 38-4 shall be -<:.

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', b n ed on the minimum edge
- distance requirement, 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 requirement, shall be used.

5. The anchor size shall remain the same as in the exist-
ing plate assembly, except where more than half of the
total number of anchors are being moved. For such
cases, the Consulting Engineer shall be contacted fc
resolution.

Table 38-4
.. _

Minimum Edge Distance :or
.

(4 Punched, Reamed or Drilled Holes (inches)
...._

-

At Rolled Edges of
Anchor Si::e At Sheared Edges Plates or Cas Cut Edges

.I 1/4" 1/2" 3/8"
|

3/8" 3/4" 1/2"

1/2" 7/8" 3/4"

5/8" l-1/8" 7/8"

3/4" 1-1/4" 1"
(

in. .- -- - 1-3/4" 1-1/4",

|

|p . . . _

..

3.2.15 Where oversize and slotted holes are provided in the field
to facilitate installation, hardened washer or square
structural plate washers of'A-36 material, as shown in the
Table 38-4A & 38-48, shall be used. Such washer shall cover

| the entire hole area in the plate. Holes can be enlarged bf
flame cutting up to 1/8" less than the required size, and
then reamed or rotary filed to the size required.

2.2.15 :f an ins talled plate is to ha replaced by a new larger pists,
,,-i......_...,,,7y,. ,ii s t 7n ce fren the e::is tinc r- r

.. . .. . ...z: .. ~ :; O.' '

' .:. .a a: a... ..a:... . .. . . . . r :s . :..~ ua.

.

L
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TABLE 38-4A

' Plate Washer Size - for Slotted lloles
- . . -....---

| SHORT SLOT | LONG SLOT
:" ItAX. SLOT SIZE 111filfluf1 M X. SLOT SIZE (11f11MUN PLATE'

L. H (inches) WASilER (inches) WASilER SIZE WELD(:. (d+1/16)(d+1/4) SIZE ( &l/16)(2-1/8d) (inches) SIZE
*

I. 5/16 x 1/2 Use 5/16 x 9/16 2 x 2 x 1/4
| 7/16 x 5/8 Miniraum 7/16 x 7/8 2 x 2 x 1/4 See y

i. ii. 9/16 x 3/4 of 2 9/16 x l-1/8 2-1/2 x 2-1/2 x 1/4 Note Q $e-. .

y' -> m11/16 x 7/8 Standard 11/16 x 1-3/8 2-1/2 x 2-1/2 x 3/8 Below y8 2
'

3/ i 13/16 x 1 Hardened 13/16 x 1-3/4 3 x 3 x 3/8 || p
! l-1/16 x l-1/4 Washers 1-1/16 x 2-1/8 3-1/2 x 3-1/2 x 3/8 S[|'_.-- -

*z

Plate washers shown in table above shall be welded to the base plate'on two opposite side, of the:

plate washer with a 1-1/2" long fillet weld. For 3/16" thick plate washers, use 3/16" weld, and
1or 1/4" and 3/8" thick plate washers, use 1/4" fillet weld.

E5
<.g

"G

Yh
n
b

.

'

- --
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TABLE 38-4B-

,

.

' Plate Washer Size - For Oversize lloles

! PLATE Il0LE
'

WASilER SIZE IN f11 nit 1Uf1 Il0LE SIZE flIllittVM
.

I Il0LE WELD PLATE WASilER SIZE IN PLATE WASilER SIZE
(inches) SIZE (inches) (inches) (inches) (inches)

i

3
S/16 !!/2 1-1/2 x 1-1/2 x 3/16 9/16 to 3/4 2 x 2 x 1/4

: 7/16 See ,5/8 1-5/8 x l-5/8 x 3/16 11/16 to 7/8 2-1/8 x 2-1/8 x 1/4 g
'

; 9/16 Note ;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 my
0' ; 11/16 Below 7/8 2 x 2 x 3/16 15/16 to 1-1/8 2-1/2 x 2-1/2 x 1/4 go E
f, '

13/16 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 y[
| 1-1/16 1-1/4 2-1/2 x.2-1/2 x 3/16 1-5/16 to 1-3/4 3 x 3 x 3/8 a

g
a z
O'

Plate washers .shown in table above shall be welded to the base plate on two opposite sides of the!T
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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Table 38-$'p.. .
Criteria for Drilling Holes for Expansion Anchors in Concrete

'

''

Area
Element No. Des:riptien

Concrete Slabs * 1 See Figure 33-7 d

Concrete' Beams 2 See Figure 38-3 |
,

Concrete Columns 3 Orilling is allowed with tne .:se of the
metal detector.

Interior 4 | See Article 3.2.11 |
'e

6' Above grade 5 For nuclear safety related wall and walls~

monolithic to nuclerr safety re:ated walls,~3 u
*! .S see criteria for walls below grade. For

2 b other walls, see Article 3.2.11.
E T
d Below grade 6 Drilling holes is allowed. For tne use of"

metal detector, see Figure 33-9.

Pr: unary Containraent -

Exterior Wall & 7 No drilling is allcwed, unless a:oroved
DryWell Floor by consultino engineer. -

.

.(( Concrete Slabs on 8 For the top of the slab, see Article 3.2.11. 1/-

Metal Deck For the bottom of the slab, drilling is not' " ~

all owed.

Drilling holes is alloved provided tne hoY is |
Concrete Finish 9 completely within the concrete finish. !!stal I

' detection is not rem: ired. However, anchors ,

installed in Safety Related structures shall notj
be placed in t;ie finisi unless shown on the

4 i
desw.n drawings. or ap;; roved by Cons >.J1tino .r-- -*

10 No drilling is allcwed. |onta m,ent

8 i

3g Others 11 Drilling of holes is allowec. For applica- |

o E:c tion where the metaTi detector is to be used,

Z 8 see Figure 38-7. For mats, "L" is the ,

u- distance betweer adj acent column ;

centerlines.

Concrete for Steam 12
Tunnels Drilling of holes is allowed with the use of
Concrtte for Fuel metal detector.

13
Pools

Masonry Block Walls 14 No drilling is aMcwed unless s.t:e en e

e-4-- r-<-- cc - - - M . . .- - y --
.

f
- - -. '' *

-- . . . _

\ :) .;
.

| ; i ' ,, ,t.,
< , ,

i
: l -

i * .';0 f E : i.o expansion anchers .allcwed in raagnetite cercrete.
-- . - -

. . . _ - ',
_,

<
-14- - ,
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INSIDE FACE ELEVATION :

(TYP.)
.
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.

% Expansion Anchors Allowed i,

y | | No metal detector required
See Article 3.2.11

[' - ' . . - Expanston Anchors Allowed i-

Use metal detector-

Noted: 1. Dimension "A" shall be as follows:

i

a. If a wall column is presat, "A" shall be the j
width of the wall column plus two feet.

b. If otherwise, "A" shall be the width of the
]

beam above plus two feet.

2. Dimension "B" shall be the middle one half of "H"
i - . --

.
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i - 3.3 Tightening of Expansion Anchors: *

: fJ\\- 3.' 3.1 After the anchors for a connection are driven into the holes,
'

they shall be brought to a " hand-tight" condition so that all'

parts of the connection are in contact with one another.
.

3.3.2 For wedge and sleeve type anchers, the anchors shall be
tightened to' the torque values given in the applicable Table
38-6 or Table 38-7. This tightening shall proceed systematically
from the most rigid or inner part of the connection to its free ,

edges. During this operation, there shall be no rotating
i of the parts except the nuts.

3.3.3 A calibrated torque. wrench shall be used for tightening
expansion anchors. Verification of calibration and recalibraticr.<

shall be performed per the Contractor's approved procedure.
The following frequency is acceptable.

.

a. For a direct reading torque wrench, on a monthly basis.
.

b. 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 by tne manufacturer.

,

.

E. Table 38-6 Installation Torque, ft-lb.
For Anchors Installed in Minimum 3500 PSI Concrete

I

Nominal Bolt Torque Range

Diameter We'dge Type Anchors:

4.5'd' Emb, 8'd' Emb.

1/4" 5-8 6-8 i

3/8" 25 - 35 27 - 35 f. "E-
i-

-

y,91 -
1/2" 55 - 65 65 - 75 5 >

ef. , s
, ,. u - ;,

.. .

! 5/8" 80 - 90 130'- 150 .- .

-

**' ,p.=
' ''

.

'
- 3/4" 150 - 175 230 - 270 : -

.%
1" 250 - 300 280 - 320 - .,

3 ..
The Contractor shall exercise cautioni

| not to over torque the bolt to cause .

damage to concrete or bolt. -

I

.. J j_. ., - -

,

I

l

(2) |I

:

k
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e' Table 38-7 .

f' * (us)' ' s> Installation Torcue for Anchors
Installed in Solid Block Walls

Nominal Bolt Torcue Fance (ft-lb) :

Diameter (in) Wedce Type f Sisave Type

3/8 16 1 1 16 1 1 |
1

1/2 50 1 2 50 1 2
5/8 70 1 2 70 1 2
3/4 135 + 5 ---

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.

The concrete shall be repaired in accordance with thea.
project concrete repairing procedure.

b. Af ter the concrete has been repaired, the anchor hole may i

be drilled in accordance with Article 3.1.5. j

All concrete failures shall be reported on Form L'i-CEA 1.2/c.
or equivalent and sent to the Consulting Engineers for I

( gg review within two weeks from the occurrence. !

!n I

3.4.2 Anchor Failure: This shall include anchor breakage, slippage
equal to or greater than one anchor diameter, or loosening to
the extent that the anchor cannot be tightened to the installa-
tion torque,

If the unacceptable anchor can be removed without damaginga.
the surrounding concrete, the hole may be redrilled and the
anchor replaced with the next larger size anchor. The ;

embedded length shall conform to the requirements of
Table 38-2 and Figure 38-6. For such cases, 1"5 anchors ,

'

may be replaced by 1-1/4"5 anchors having minimum embedded
length (Le) of 8", installation torque of 400 + 30 ft-lbs

lb and testing torque of 250 ft-lbs minimum.
-

a
b. If the unacceptable anchor cannot be removed without

damaging the surroundins concrete, the anchor location
shall be moved within the tolerance given for the anchor
plate de tail. The minimum center to center distance frcr
the unacceptable anchor to the replacement hole shall be
2 times the nominal bolt diameter. If this distance exceefs
the given tolerance on the placement of the anchor plate
detail, the Consulting Engineers shall be notified bef re
precceding.

.

23
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c. Unacceptable anchors that cannot be removed without damaging
p,, the surrounding concrete shall have their projecting end cut
V y-g off. A saw-cut or flame-cut method is acceptable for removin-
!,\j this projection,

,

d. All anchor failures and relocation shall be reported on Fcr-
LS/CEA 1.0 or equivalent and sent to the Consulting Engineers
for review within two weeks from the occurrence.

.

*

.

4
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_
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(%,3 . 0 Insoection and Testingm

4.1 Non-Safety Related Work: Contractor shall be responsible
for all inspection and testing work as required or as needed,
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 requirements 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
no cost to the Purchaser. .

4.2 Safety Related Work

4.2.1 General Provisions:
.

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 torque wrench. The torque test shall be

,

performed after a minimum elapsed time cf 6 hours and
before an elapsed time of 14 days.7..

'h
c. The agency responsible for this inspection and testing

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

k* solid block.
~

e2. Compliance with requirements of minimum embedded
lengths, spacing, edge distances, bolt projection
beyond nut and plumbness, as indicated in Table
38-2, Articles 3.1.4 and 3.2.3.

Location of inspected anchors.

e4. Location of all anchors represented by the inr7:::sf
' '' ' h ' r .

,
C3. b i n Ka y b a* C Of inirOCtOl' and u .~. t C Cf indb.J ..'.. .

J, ~.s j. .,. p 2, ,, .y . , t , , ;. -s..,. - . g3 .. _u. .

for r. view.

'
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4.2.2 Calibrated Torque Wrench Inspection:

a. Calibration: Torque 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 qualification shall
be on a monthly basis.

'

b. Frequency and Sequence: -*

bl. Maximum one anchor per assambly, but a minimum
of one out of each ten expansion anchor installed
in that assembly, shall be selected for testing. .

b2. If the tested anchor is unacceptable, all the
other anchors in the assembly as defined in bl,
above, shall be tested.

c. Inspection and Acceptance .

cl. On inspection, the inspector shall place the wrench .

(2 on the nut of the selected anchor and apply torque

s.({} to the nut until the torque reaches the applicable.

testing torque given in Table 38-8 or 38-9.
.

Table 38-8
u

Minimum Testing Torque for Anchors
Installed in a Minimum 3500 PSI Concrete

,

Minimum Testing
Toroue (ft-lb) .

Wedge Type
- Nominal Bolt 4.5d 8dDiameter (in)(x

3J 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 Testing Torcue for Anchors
Installed in 1500 psi Solid Concrete Block

Minimum Testing Torque
Nominal Bolt (ft-lb)
Diameter (in) Wedge Type sleeve Type

3/8 10 10 *

1/2 25 25-
-

.

5/8 35 35

3/4 70 --

c2. 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.

c3. Unacceptable anchors shal.1 be reported to the responsible :

Contractor for re-torquing to installation tcrque and
re-inspection. If the anchor is again unacceptable.,

( 'h )
it shall be replaced in accordance with Article 3.4.

'

>

c4. 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-

i
a. Anchor length marking and measuring projection *

!

b. UT - Conforming to ASTM E-ll4 f
' ' '

(n I
en 3. Verification of spacing and edge distances as i4

defined in Article 3.1.10. i

4. Degree from plumb

5. Check for nut being flush vith the bolt as a mini.r.ur.

6. Check for number of washers to be within the
specified limit.

7. Visual check for trashers covering crersized hc.',e.= ,
;

- c - -
,.

,

- ..
,

.

.
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(f CONCRETE EXPANSION ANCHOR INSTALLATION
,

CONCRETE OR ANCHOR FAILURE / DAMAGED REBAR REPORT

Commonwealth Edison Company

. Report No.

Date
'

Page 1 of
'

.

1. LaSalle County Station LaSalle County Station
Project No. Unit -1 Project No. Unit -2 -

.

2. Building Floor Elevation

3. S&L Dwg. No. Detail No.

.

C 4. Structural Element Affected"

O slab (top side) Owall (exterior)
O slab (bottom side) O wall (interior)
O beam (top) O column.

d Obeam (side)
<
U 5. Reason for Relocation of Anchor:

E
4 Rebar nicked O Rebar cue

a.
, O Anchor failure Concrete Failure

,.

6. The depth of damaged rebar inches.
Oa

) 4' 7. 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.)

r,

(ORGANIZATION) (ORGANIZATION)

(DATE) (DATE)
.

. _
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f C 3.0 GROUTING OF EXPANSION ANCHORED PLATES
C . .

5.1 General

The purpose of this procedure is to provide an alternate
to the use of metal shims, as specified in Section 3.1.11,
behind expansion anchored plate assemblies.

5.2 Materials

5.2.1 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.

5.2.2 Premixed grout shall develop an ultimate strength of 5500 .

psi at 28 days.

5.2.3 The grout shall show no signs of bleeding.
.

5.3 Preparation and Mixing

5.3.1 Surface Preparation
.

- a. All surfaces to be in contact with grout shall be
C, (j{} 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. '

'
b. 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 surf ace moisture i

shall be removed just prior to grout placement.
. . . . _ - . . _

;
,

c. In addition to the above, for premixed grout, follow t

manufacturer's recommendations. !

i
d. Concrete and steel surfaces to be in contact with grout i

during placement shall not be colder than 40"F or hotter
'

than 8 5 "F. i

5.3.2 Forms --

a. Forms shall not leak or deform during grouting operations.

*

b. Adequate space shall be provided for between the forms
and the base plate to allow rapid and continuous p' .ce-.

ment of grout.g ,;
sq -

c. Wall plates shall have rigid grout retainer forms placed
on the bottom and sides of the assembly plate. The
grout retainers shall be sealed at the wall and the
assembly plate. 1

- -m
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5.3.3- Mixing

a. Premixed Grout shall be mixed per the manufacturer's
recommendations. '

'

b. The Premixed Grout shall be flowable having flow cone
consistency (per CRD-C79) of 20-30 seconds at 70*F.

.

Grout shall be agitated between mixing and placing,c.

however, retempering will not be permitted. i

~

d. All grout shall be placed within 1-1/2 hours af ter the
addition of mixing water to cement if the grout tempera-
ture does not exceed 65*F or within one hour if the
grout temperature is between 65*F and 75"F.

.

In case the entire content of the premixed grout bage.

is not used, the remainder may be used within a maximum
period of one month, if stored in an airtight container .

5.4 Placing and Curing
!

5.4.1 General Placing Requirements
.

Grouting of a plate shall be a continuous operation('. "x.
a.

# until the whole plate is completely grouted. Grout
shall be injected behind the plate with a portable hand
pump with an injection bose 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 is filled. >|
.I

Vibration from nearby equipment must be prevented untilc.

af ter the grout takes its final set. !

5.4.2 Cold ' Weather Placing of Grout

No grout shall be placed if surrounding temperature isa.

below 45*F. Grout minimum temperature during placing
shall be 55*F.

b. The use of calcium chloride or 6ther accelerating admix-
tures to the grout to prevent fretaing and/or develop
strength of grout in a shorter period of time are not
permitted. ~

5.4.3 Hot Weather or High Temperature Environment Placing of Grout
, 'I ) a. Grout temperature at time of placing shall not exceed 75'F.

b. Retarder admixtures are not permitted.

!
:

'
mn
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5.4.4 Curing of Grout

a. Exposed surfaces of grout shall be cured immediately
after completion of grout finishing and/or form removal
by applying curing compound.

b. 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.

c. Exposed surfaces of grout and the place in contact with
it shall be p:otected from temperatures exceeding 85 F
for at least 3 days after placement.

.

d. Exposure of the grout to freezing temperature af ter
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
cured for at least 7 days. ,

5.5 Testing

( hh.5.1
'

General

a. Owner shall be responsible for all testing work required
by this specification unless otherwise specified.

b. 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.

5.5.2 Testing Requirements
,

.a. . A.ll grout for the work shall be tested in accordance
'

with the requirements of Table 1. Reports of the test
results shall be submitted to the Consulting Engineers
for review.

b. Initial tests shall be performed prior to the use of the
grout. All grout components, including the water, to
be used for the initial test shall be those approved for
use.

c. 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. |

k.h
d. The following exceptions apply to ASTM C232 for grout: |

.Use Method A, " Sample Consolidated by Tamping".

-31- '
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h,. 'JO 5.6 Acceptance Criteriaf

,

! 5.6.1 At each' side of the plate, the grout shall provide contact 5

between plate and concrete for at least 50% of the length. !
'

Included in this length shall be widths of gaps less than
t

1/32".'

/

!

TABLE 39

TESTING FREQUENCIES FOR BOTH PREMIXED GROUT

Test Frecuency gj
Test Method Catecory I Grout { Category II Grout |

ITemperature ---

m Bleeding ASTM C232 One set of tests on samples from {

$ each of the grout mixes proposed. !
ca !

Ed |
'Compressive ASTM C109g

< strength at
'y 7& 28 days

m
z .

H (See Note 2) .

,j h Time of Efflux CRD C79
s

- Twice daily
including the Once daily ,

Temperature ---

first batch (See Note 1)
(See Note 1)

E*

y Compressive ASTM C109 Once daily Once daily *

e strength at 7 during pro- -

a & 28 days duction.

@ i.

t (See Note 2)
o
o Time of Efflux CRD C79 Twice daily Once daily

including the (See Note 1) i
'

first batch
(See Note 1) {

t

NOTES:

1) One additional sample shall be tested if grout temperature
exceeds 70*F.

.

2) For premixed grout, ASTM C109 shall be modified as per the
manufacturer's recommendations.

|-

-32- (Final) |
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1. GENERAL
'

1.1 Scoce: All concrete expansien anchor WOP.K shall conform to the
requirements of this Standard Soecification Form LS-CEA unless -

otherwise indicated in the Project Scecification er on the design
drawings. This WORK shall include furnishing, installing, inspect-
ing and testing of expansion anchors as indicated in the Prcject
Specificatien or on the design drawings. The requirements of this

. Standard Specification shall also apply for attaching hangers for
field rcuted piping and conduits.

.

1.1.1 For purposes of establishing basic requirements for different apoli-
,

cations of concrete expansion anchors, the WORK shall be divided.

into three categories as follows:
'

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

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

,

Q b. Non-Safety Related Work in a Safety Related Structure:
,

bl. Requires complete documentation of installation as given in
Article 1.4. Inspection / testing documentation is waived.

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

cl. Installation, insoection/ testing and the use of metal detection
,

is waived. Cutting of reinforcing steel is not allowed, except .

as permitted in Article 3.2.9.d. -

.

1.1.2 Classification of Structures & Comocnents

For classificatien of Safety Related and Non-Safety Related
Structures and Cerecnents, refer to the corresconding design
drawings. " Class-I Structure," marked en structural drawings shall
be considered as Safety Related. In case no classification has teen
shovm en the drawings, it shall be c:nstrued to be Non-Safety Related
Struc ture/Cempenent.

1.2 Definiti:ns: (For all Excansion Archors): The felle..ir: terrs,
wnen use[In this Standard 50ecificaticn or in the Proje:t loe:if 4-
ca icn er cn P.5 ces:gn drr..ir.gi, s .all hace the .;eanirgs:

.

-

.

'

1- .

l . . -

,
,. * ,,

. . . . . . .
.

. ... _______________________.._L
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1.2.1 Sleeve Tyoe Exoansion. Anchor: A slit tubular expansion shield, and a
threaded stua colt witn integral cene expar.cer, as shcan in Figure
38-2 follcwing:

V TO BE IN CONTACT WITH
CONNECTED PARTS.-

[ STUD SOLT W;THINTE3RAL CCT.E__ p _ _ _ _ m
e.. d g;q p[ EXPANDER THI5 E.'! C .ikjy g

-v
ilitik m
D ] ~%N

MIN. ONE WASHER /- EXPANSION SHIELD
REQ'D; FIVE MAX. /SEE ARTICLE 3.2-13

Ficure 35-2 Tvoical Sleeve Tyoe Excansion Anchor !

1.2.2 Wedae Type Excansien Anchor: A split expansien ring and (or a
separate exsansica wecge cair), a threaded stud bolt with integral
cone expander (or taper expander), as shown in Figures 38-3 and 35-4 .

following:

TO BE IN CONTACT WITH
7 CONNECTED PARTS STUD BOLT WITH.

~f INTEGRAL CCNE
"*f fii,[ EXPANDER THIS END-

I! l i!!Il
- -

_.

f- MIN. CNE WASHER /_
i REQ'D; FIVE M AX. / EXPANSl0N RING

SEE ARTICLE 3.2-13 -

Fiaure 38-3 Tvoical Medce Tvoe Excansion Anchor
witn Exoansion Ainc and Cena E.< ancer

TO BE IN CONTACT
"[WITH CCNNECTED STUD BOLT WITH

' - ( 3
PARTS INTEGRAL TAPER 2

j g
-

EXPANDER THIS END
.it g%;.y i-

MIN. CNE WASHER /-REQ,D ; FIVE MAX. EXPANS;ON WEDGE PAIR

SEE ARTICLE 3.2-13

Ficure 33 a Tvcical Wedse Tyre Excarsien Archer
* witn Exc 3nsi:n '.<ecce 41r in iner Exoancer

.

'

I

f

I

g

.:.
'

1 .
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1.3 Ouality Assurance Proaram (For Nuclear Safety Related Werk Only):
-

~

Shall ccnform to tne requirenents of the Quality Assurance Articles
4;_ ; of the Project Specification.N
s_-

1.4 Installaticn and Inscection Docunsntation

1.4.1 Installaticn Precedure:

Contractor shall submit a complete installaticn crecedure to the
Consulting Engineers fcr review, price to any installaticn, in ac-
cordance with Contractor's quality assurance crecedure. The proce-

dure shail describe the imolementation of tnis Fcrm, LS-CEA, 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 and calibration frequency
.

f. Overall anchor length and minimum depth of hole for each anchor
diameter.

.

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

--

h. Methods to verify proper hole depth, spacing and edge distance
f rom ancher to edge of concrete or steel lined oper,ings.

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 anchcr.
_

3

k. Repair methods for damaged concrete and grouting precedure fcr
patchin,g up abandoned holes.

,

1. Methods to identify the location of a nicked bar.

m. Infermatien to be dccumented.
,

1.4.2 Quality Ass 7-ance Resocnsibilities c# the Centractor -

The Centracter shall be rescensible fer the quality assurance check
for the follcwing items in particular, bat .ct limitec tc:

a. Ensure use of an accreved installaticn crecatura.
-

{ },')
, :-- ; ., :- -;: :- 4:, ; r.; - - : 7 ,. .

--

, ,:.1 . : . .: - _:.-;

m

|

-:-
-

Q ._
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c. The minimum embedment depth in accirdance with the design|

([ V.D
drawings has been provided. For drawings released for con-i

| structicn before 7-20-79, if no embednent deotn is scecified,'

the minimum embe17ent depth shall oe 4.5d. For the drawings
released first time er revised showirq ancnor size / alate
changed, en/af ter 7-20-79 the minimum embedment caoth , hall be i

'8d', if no specific errosament depth is shown on the crwings..

i

d. If the installed anchor is at an angle and the ancularity |
exceeds the tolerances shown in Section 3-2.3 of this specifi- .(:
cation, a report shall be submitted to the purchaser.

e. If the nut of the anchor is not fully engaged, a report shall be .

submitted to the purchaser,....

f. 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.

g. Verification of spacing and edge distances as specified in
Table 33-2 and Figure 38-6.

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

S' i. Check quality of weld for welded plate washers shcwn in Tablesh 38-4A and 33-4B, as per the approved weldino procedure.
. .

1.4.3 Insoection Procedure (Safety Related Work Only):

The agency responsible for the inspecticn and testing saecified in
Article 4 shall submit a comalete inspection procedure to the Pur-
chaser for review prior to any insoection. The procedure shall
describe the implementation of this form and shall include but not be
limited to, the following:

f a. Inspection process and frequency

b. Equipment to be used

c. Tolerances for equipment (

.d. Calibration fregency for inspection devices

e. Information to be documented

.

to
.

. -4
..-,

%________
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. MATERI A' S.

2.1 Tyne and Finish of "aterials:

Concrete expansicn anchors and accessories shall be a:e of ccrbon ,

isteel with zir.c olated finich confor:rir.c to U. 3. Fe:gral Soecifi- *

catien QQ-Z-3253. Stainless steel may be used in pla:a :f this zinc-

coated carbon steel,
h,

2.2 Strength of Materials: . O
bThe material shall have a minimum yield strenech of f",000 psi for g

self-drilling and wedge type anchers, and 50,000 psi f:- sleeve type .

anchors. The material shall have a minim m tensile strength of (-
75,000 psi for all anchors. 2

i.

a
*

2.3 Cross-Sectional Areas:

The smallest cros;-sectional area of the stud bolt cf an expansion
anchor shall not be less than the cross-sectional area at the thread
root. g

.

2.4 Size Limits: - ,'

e,

i g, The bolt size limits for expansion anchors shall be as follows: (all
sizes shown on design drawings are bolt sizes for slaeve and wedge IM _,

type anchors). -

;

2. 4 .~1 Sleeve Type: 1/4" through 5/8" diameter of stud bolt.

2.4.2 Wedge Type: 1/4" through 1" diameter of stud bolt.

2.5 Tvpes and Makes of Anchors:

Concrete expansion anchors used fcr the WORK shall be one of the
types and makes indicated in Table 35-1. Other cercrete exoansion

!anchors not specified in Table 38-1 may also be acce: able provided
they meet the requirements of this soecificatica and are specific- t
ally approved by the Consulting Engineers.

2.6 Certificate of Confermance:

For n3 clear safety related work, the material su:olis- shall orovide
certificate of ccnformance for each shipment mace te the site.

-+__ - _ _ . __ .
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Table 38-1

Tyoes, Classifications. Use and fiakes of Excaasien Anchors'

Tyces of Anchces Sleeve Wedge ,

U.S. Federal Ssacificatien Grouc II Grou: II :

FF-S-325 Classificaticas: Type 3 Type 4 !

Class 3 Class 1 |

Permissible Use: For Block For All Ucrk -|

.
Walls Only |

.

Manuf acturers: Products: |

Hilti Kwik-E,1c -a. Hilti Fastening ----------

Systems, Inc. Stud Wedge
Anchors

b. ITT Phillips Drill Red Head Hex Red Head Wed;e |
i

Company Nut Sleeve Anchors
Anchors

c. Ramset Fastening Dynabolt Mark Trubolt Wedge
. Systems II Hex Nut Anchors,

(M Sleeve Anchors

d. The Rawlplug Rawl Lok / Bolt Rawl-S tud
Company, Inc. Hex Nut Sleeve Wedge Anchors.

'

Anchors
,

e. USM Corporation Parasleeve Hex Parabolt Wedge
Construction Products Nut Masonry Anchors ,

Division Anchors !

Wej-It Ocubis ;
:| f. Wej-It Cor;;cration ----------

"

of Allied Products Wedge Ancrcrs |
;

Corp.

,

r

|.
1

0

-s-
.-

,- . - - - - - - - - - .----,--e -- - -- , -- - , . - -
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3. INSTALLATION

DV (For all expansion anchors except as noted)

3.1 General Provisions:

3.1.1 Concrete excvsion anchors shall be installad in accordance with the
manuf acturer's soecifications and reconcendations and the recuire-
ments .of this For, LS-CEA. In case of conflict, the requirements of
this form shall govern.

3.1.2 The minimum errbedded lengths, spacing and edge distance for expan- -

sion anchors shall conform to Table 33-2 and Figure 33-6 unless
otherwise incicated in Article 3.1.10. '

3.1.3 The overall anchor length and the hole depth required shall be dete-
mined by Contracter such that the specified mini ==:r embedment length
and bolt projection can be obtained.

3.1.4 As a minimum, nut shall be flush with the end of an anchc-, bewever,
a 1/4" thread projection above the not af ter installation is reccm-
mended. If projection exceeds 1/4", crojection shall not be removed
without the consent of the Consulting Engineer. If consent is given,
a record of e!-bedment depth shall be mace for all ar.chcr with reacved
proj ections.

3.1.5 Holes for the anchors may be drilled through hardened grout, but the-

e:rbedded length shall be determined frcm the surf ace of the rough
concrete. Holes for the anchors may be drilled through surface
repaired concrete, but the emoedded leng-h shall be determined in
accordance with Article 3.1.9. Holes shall not be drilled through
grout or repaired concrete that has not competely hardened rcr shall
grout er concrete be placeo arcund anchors witacut the approval of
the Consulting Engineers.

3.1.6 Reuse of expansion anchors shall not be permitted. .

3.1.7 1/4"O expansien anchors are allcwed in all locatiens of reinforced
concrete, except where prohibited in Table 38-3, provided the re- '

quired hole depth is less than the effective depth of the concrete
covering the main reinforcement. 1/4"O expansion anchers shall not
be used in solid bloc'< walls.

3.1.8 Welding on exoansien anchors is not permitted without a proval of
the Consulting Ingineers.

3.1.9 For anchors installed in holes drilled throurh su-face recaired con-
crate ex:er. ding beye-d tre reby ccver, che '&er.sien (Lu gi .sn in
Table 33-2 shall be increasse cy a cimensicn 7 as she.;r in Ficura
33-3. 'n 1 1 ; *. 5 c 1, 1. - 9 O - ? *;ien Ire? . - c e nc; ell;,a; ;; c3
irstall;* :N: " - ~ 2:i: . :--:- ; ;- ,

|

(g% - .

. - ... - . . . .
. j.: --.> ,-:..z

. : . . . . . . . ..
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Figure 38-5

!g Anchors Installed in Recaired Concrete-
..

,

. ~ ~

3.1.10 Refer to Table 35-2 and Figure 38-5, where in:

S = center'to Center distance between anchors in adjacent assem-
blies

E = Edge distance, measured from center of the anchor to the
D nearest concrete edge -

,

E = Edge distance, measured from center of the anchor to the j
3 nearest surf ace of a steel lined opening (sleeve, etc.) !

;
a. When two anchors of different diameters are installed adjacent I

to each other, "S" shall be the average of the two "S" dimen- i

sions. '
,

b. If dimensions E , Ee and S cannot be maintained between two -
-

D
ancher assemblies, filowable ere: tion tolerance indicated en
the design dra.fings should be used to resolve the problem. If

the problem involves ancnors installed by t.co different con-
tractors, their erection tolerances should be used er the Con-
sulting Ergin2ers shculd be no*.1fied for a resolution.

c. Fcr ?n:h rs instilled to a ini- of '3d' e-tedded leng .',, Le
sh:11 te :: the p r usi - :':' c' t 3 e ov.si:q c'- .

:-- )
, .~ : . 5 -- , -;,- .,,_,q- -- 5 .

l''
, . - - ,

,
,

' '. .QI ' : '
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cmeAce q
d. If Le cannot be met, the Consulting Engineers should be noti- q

fied before work proceeds,

f(m.) e. Edge distances to the side of c . bedded steel clates shall be the
-

'S' dimensica.

3.1.11 Where the concrete surf ace is unevan, the fcilowing shall be the
acceptance cr iteria for uneven surfice be"...sen the clate and the

mountina surr ace. This cMteria need r.ct ce e: for attaci- ents wi-h
ro'd tyd hangers, and for these attacr. .ent ce: ails for ..hich sceci-
fic requirements are given on the design cra$ings. {

l

a. Gaps between the mounting surface and the plate are acceptable J

if:
. ..

1. Width of tha cao 'a' alona the lencth cr width of the plate
~ ~

does not exceed dimension, as sheim in Figure 33-10.

2. Length of gap 'b' extending into the plate beyond width
'a' is limited to 50% or less of the olate length (i.e., at

'

least 50% contact length is available beyond dimensicn
'a').

This acceptance criteria shall be applied after welding of all
attachments to the plate has besn comple ed.

Mounting surf ace and the plate shall be assumed to be in contact
when a 1/32 inch feeler gauce inserted between them makes con-.

tact with both the surf aces. The plate shall be checked for ,
contact alcng the entire perimeter.

b. For gaps not meeting the requirements of (a) above, the con-
crete surf ace shall te inoroved by grir. ding er bush hamr.ering.
Alternatively, the gap may be filled by inserting shims er
grouting as per Section 5.0, between the olate and the mounting
surface to ensure that at least 50% len;th along the clate edge
is shianed er is in contact. The shims shall be placed evenly
along the plate edge, with a shim proviced at each corner where

,

a gap exists. When the shi .s are made discontinucus to clear ~

anchors, the spacing between the shim cieces shall not exceed
dimensien 'd' as shown in Figure 33-11.

.

c. The shims shall be flat or tapered and of the thickness as
required to fill the gao. The shims shall extend into the gap
as required bat need not exceed dimensien 'c' as shczn in Ficere
'3S-11. The material for shins shall be 57:1 A-35 or equivalent.

d. Each shim shall be tack-welded to the ; late at two ends.
.

\

..
.
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rrm Table 38-2 -

*Q-

Minimum Embedded Lenet5 Ncire and Edce Distance'

For Er ar.s1:n -rcr. ors

Minimum Minimum Edge

Errbedded Distance (ir.ches)
Length (inches) Minimum

Nominal Bolt Le Spacing Ed Es !

Diameter (inches) ;

(inch) 4.5d 8d (S) 4.5d' Bd' 4.5d' Ed' ;

i
,

,

1/4 1.25" 1.25" 2.5 1.5 3.25 1 1.75
'

~

" ~

3/8 1.75" 3.0 4.5 2.5 5.0 1.25 2.5
i

.:

1/2 2.25 4.0 6.0 3 7.0 1.5 3.5 >

5/8 2.8 5.0 7.5 4 9.5 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 6.5

[vh
-

.
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3.2 Drilline of Holes _

3.2.1 For all expansien anchors, except self-drilling type, holes in con-
crete shall be drilled with cuality carbide ticced solid bits, using'

a rotary /percussien type power drill.

3.2.2 Each hole shall be drilled precisely 1.1 orse to mataten ne exoan-
sion anchcr'! pullcut value. The tolerar.ce on the b,it shall be
within the tolerances specified in A.T.erican hticnal Standard I-sti-
tute B94.12 Standards er closer for each ancher size. The neninal
drill size for each size anchor shall be as recoir. ended by anchor

manufacturer.
03.2.3 The angher shall be no more than 5 out of plumb for '4.5d' embedment

and 10 for '8d' embedded length af ter installation. Angular devia-
tion shall be measured from the top of concrete or Diate surface to
the exposed end of installed anchor. For angular deviacion greatergthan 3 , square or rectangular bevelled washers shall be placed
between ghe attachment and the nut to maintaia bearing of the nut
within 3 tolerance.

3.2.4 The maximum depth of the hole shall not be greater than the thickness ,

of the concrete minus 2-1/2 inches except for slabs on metal decking. __

For slabs en metal decking, hole depth shall not exceed beycnd the ~4

locatien of bettem reinforcing steel. In additien, for 1/4" dia- i

meter anchors, the maximum hole cepth is 1-1/4 inch.
'

~,

g 3.2.5 Holes fer the concrete expansion anchors shall not be drilled until
the concrete has been cured for a minimum of 28 days.

'

3.2.6 If drilled holes are not used, they shall be filled with drypack :
grout. The grout is to have a minimum compressive strer.gth of 3500

,

psi.
: 1

!)j
3.2.7 The criteria for drilling holes in concrete shall be as indicated in i

Table 35-5 and Figure 38-7 through 38-9.
!'3.2.8 At locations where a metal detector is required, a deep magnetic .

detecter shall be used to locate the reinforcement in the concrete ). , _

and to assure that the reinforcement will not be cut and to avoid '" i

nicking. Reinfcrcing placement drawings may be used as reference in -

conjuncticn with the use of the detector. This detector may be one
of those indicated in Table 33-3. ,

Table 33-3,

Products and Manuf acturers of Macnetic Catectors
1

Reducts Man;facturer; |

Jaras 9" Fiter Jares Elect cnics, :r.c.
;. :3- . , . .. -:q

r

1?. ~ . . . . -
. . . . . .

. ..

_

. . . ..

CT 1.'t: - : :c, SF ::4, F . .

Ei;M.V.:e E . -1:n : 9, I' '- i3 '

'I - n
_ _ _ _ _ _

,
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3.2.9 It is permissible to cut one reinfeccing bar per area as given in
Article 3.2.9a except for the elements given in Table 38-5.

al. A 18'-0" x 18'-0" square with its center at the point where thepd reinforcing bar was damaged when tha reinforcing bars are
spaced 12 inches or mcre on centers.

a2. A 9'-T x 9'-0" scuare with its center at the peint where the
reinforcing bar was damaged when *he reinforcing b ars are.

spaced less than 12 inches en centers.

b. The location where the reinforcing bar is cut shall be suitably
identified on the anchor plate where this bar is located so that
all contractors can identify the damaged rebar location. R3

c. The damaged rebar shall be documented on Form LS-CEA 1.0 or
equivalent and sent to the Consulting Engineer for review with-
in two weeks from the occurrence,

d. Cutting more than one reinforcing bar within the areas given 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 carbide tipped bit.

3.2.10 The following procedure should be followed for metal detection: i

a. Using a metal detecter, the location of all holes to be drilled
and reinforcing bar pattern shall be laid out on the structural
element. ~~

.

b. If metal detection indicates the presence of a rein #crcing bar
at the ancher design locatica, the ancher plate asse:-bly shculd
be moved within the allowable erection tolerance indicated on
the design drawings to clear the reinforcing bar.

c. If the anchor plate tolerance dces not allcw sufficient mova-
ment to clear reinforcing, the Consulting Engineer shall be
notified so that the problem can be resolved before proceecing. !

,

d. If per chance the reinforcing bar is still cut, the procedures
given in Article 3.2.9 shall be followed. RS

3.2.11 Where Table 33-5 or Figure 38-7 to Figure 35-9 refers to this
article, crilling of holes is allowed without the use of the metal

,

detector if no reinforcing bar has been idsntified as damged witair
the areas given in Article 3.2.9.a. If a reinf e-cing bar has been
cut, the procedures in Article 3.2.9 shall be follcwee. | R3

i

3.2.12 The use of a retal detector is not required for 1/4 inch dia r.ee
3anch:,n .

. . .

( 1.

-U- i

|
|
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3.2.13 The maximua number of standard washers or ccmbinaticn of standard
washersand A-36 plate washers shall be limited to five.'

( h 3.2.14 The locaticn of an individual anchor can be changed to facilitate
'd installation orovided the following tolerances are met:

a. Relecation of One or Two 3olts Par Asst-51y (Fia. ~?-121
|

For bol ts with '4.5d' or 'Sd' e-be&ent, a relocatit.n within a
circle of '2d' radius shall ba permissible, if t' e fellcwingr
requirements are met:

1. The minimum edge distance between the anchor and the plate
edge meets the requirements as shown in Table 38-4.

2. Requirements of E ' E ' l per Table 38-2.
s d e

0
3. If the angularity of the relccated anchor is ( 4 , use of

the same size ancher is allowed.
.

04. If the angularity of the relccated anchor is '> 4 , andg< 10 , next larger size shall be used for the relocated
anchor. For example, use 5/5"O anchor in place of 1/2"O,
1"O in place of 3/4"0. For existing 1"O anchor, the rele-
cated anchor shall be of the same diareter and the ancu-~

larity limitaticn of 4 , per paragraph 3.2.14.a.3 shall be
maintained.

. :

b. Relocation of More Than Two Bolts Per Assembly (Fia. 3S-15) '

Any number of anchors in a clate asserbly can be relocated as
long as the installed spacing between the anchcrs is within j
plus er minus t'.;c bolt diameter of the original anchor location RSi

and the requirerents given in Sectica 3.2.14.a are met. For
'

other cases the Consulting Engineers snall be notified for res-
olution.

c. Relocation of Bolts Outside the Existinc Plate Assemblies {

1. The maximum permissible relccation shall be in an arc of
radius 3" as shown in Figure 38-13 and Figure 3S-14.

' 2. Requirements of E,, E ' l per Table 33-2 and minimum edged a
distance requirectnts per-Table 33-4 shall be met.

'

3. In case cnly one bolt in an assembly is relocated cutside
the existing assembl/. a new re:tangular olate of the sa .e
thickness as the existing asser31y plate, of size WxL' cr,

W ' x '. ' , based en the mini. mum ed e distan:s requiremer.t,
shall be used.

4. In case p:2 c :re er:ers ' a r21:cated, a raw rectm-
, . -

. . . ..... .~ -. a.
_ _ _

'. .

}
., .

-

. . . . .

e "Y-

_ _ _ . _ _ _ _ _ . . _ _ _ _
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5. The anchor size shall recain the same as in the existing
.

. ~

plate assegbly, except whsre more than half of tha total([] - number of anthers are being moved. Fcr such cases, the,

Consulting Engineer shall be contacted for resolution.

TAB.E 33-4

Minimum Edce Distance for
Punched, Rea .ed or' Drilled Holes (inches)

.

At Rolled Edges of
Anchor Size At' Sheared Edges Plates or Gas Cut Edges

i 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" 1-3/4" 1-1/4"-
.

3.2.15 Where oversize and slotted holes are provided in the field to facili--

tate installation, hardened washer er souare structural clate wash-
ers of A-36 material, as shown in the Table 35-4A & 33-43, shall be
used. Such washer shall cover the entire hole area in the plate.

; Holes can be enlarged by flame cutting up 'to 1/S" less than the
required size, and then reamed er rotary filed to the size required.j

,

h 3.2.16 If an installed plate is to be replaced by a new larger plate, the
minimum center to center distance from the existing antncr to the nsw
anchor shall be 2 times the nominal bolt diameter. The projecting'

;

end of the existing anchor shall be cut off per Section 3.4.2.c.

-

.

.

.

O .

.
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TABLE 38-4A |
-

. , ' '
Plate Washer Size - For Slotted Holes

-

,

~~ ~

SIORT SLOT LONG SLOT

i:S IMX. SLOT . SIZE HlHlf UM MAX. SLOT SIZE MINIMUM PLATE -

,.r . f . , . . . . . . . . . y . < .y . WASilER (inches) WASilER SIZE WELD'

(i ! (de l/16 )(d&l/4) SIZE (dt1/16)(2 1/8d) (inches) SIZE*

~ ~

. 5/16 x 1/2 Use 5/16 x 9/16 2 x 2 x 1/4''

f. 7/16 x 5/8 Minimum 7/16 x 7/8 2 x 2 x 5/16 See

1, ' 9/16 x 3/4 of 2 9/16 x 1-1/8 2-1/2 x 2-1/2 x 5/16 Note

be 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 liardened 13/16 x 1-3/4 3 x 3 x 5/16 g

! 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 a$2
_ . - - - ...

En
;9 J- ': Tte washers shown in table above shall be welded to the base plate on two opposite sides of the 02

-

1,te wa,her with a 1-1/2" long fillet weld. For 3/16" thick plate washers, use 3/16" weld, and 8"n=rc1/4" and 3/8" thick plate washers, use 1/4" fillet weld. *z.-
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TABLE 38-4B
,;,

Plate Washer Size - For Oversize lloles
'

: !
|

-- .. . . . , .
: '': :':T ' 1 PLATE HOLE .

.

! Ute.ilER SIZE IN MINIMUM 110LE SIZE MINIMUM
'

'I,!" ' i

1:! .'' i- I!nt E )(ELD PLATE WASilER SIZE IN PLATE WASilER SilE'

(%e } !(iwhes) SIZE (inches) (inches) (inches) (inches) !
'

|>

I/1 5/16 1/2 1-1/2 x 1-1/2 x 3/16 9/16 to 3/4 2 x 2 x 1/4 i

!/ : //16 5/8 1-5/8 x 1-5/8 x 3/16 11/16 to 7/8 2-1/8 x 2-1/11 x 1/4
See

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 i
iote

5/: 11/16 7/8 2 x 2 x 3/16 15/16 to 1-1/8 2-1/2 x 2-1/2 x 1/4 ;Below
1/. 13/16 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

i 1-1/16 1-1/4 2-1/2 x 2-1/2 x 1/4 1-5/16 to 1-3'/4, 3 x 3 x 3/8 ,$
,;,

:
Oz. _ _ . . -

no U
| E- 4 .

gz ;
m EPo

.n e - : 1, te washers shown in table above shall be welded to the base plate on two opposite sides of the " r- !'
>! le w.isher with a 1-1/2" long fillet weld. For 3/16" thick plate washers, use 3/16" weld and for aE '[
r i ," and 3/8" washer plates, use 1/4" fillet welds. O i,
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Table 38-5'

(
Criteria for Drilling Holes fer Expansicn Anchors in Concrete

Area
Element No. Descriptien .

I

Concrete Slabs * 1 | See Figure 38-7.

Concrete 3eams 2 | See Figure 33-3.

Concrete Columns' 3 Drilling is allcwed with the use of the ;
imetal detector, ,

v) Interior 4 See Article 3.2.11 | [
n'

g Above grade 5 For nuclear safety related wall .and walls ia
monolithic to nuclear safety related walls, ;
see criteria for walls belcw grade. For | { |.m e

ot; other walls, see Article 3.2.11. ; ,

5 5
-

8 5 Below grade 6 Drilling holes is alle.iad. For the use c ,

;.z -
:metal detector, see Figure 33-9. J ,

No drilling is allowed, unless approved by |
Primary Containment -

Exterior Wall 7 the Consulting Eng'ineer.
& Dryaell Floor %

For the top of the slab, see Article 3.2.11. !Concrete Slabs on 8
For the bottom of the slab, drilling is not..

: ir3 Metal Deck j -

-

allowed.
"

Concrete Finish 9 Drilling holes is allowed provided the hole t
is comoletely within the concrete finish. i r.
Metal detection is not required. However, ! 1

anchors installed in safety-related struc. .

tures shall not be placed in finish unless i 3

shown on the structural design drawings or ;
approved by the Consulting Engineers. |

"
o

j Eg Containment 10 No drilling is allowed.

8 Others 11 Drilling of holes is allowed. For applica '
|E2

tion where the aetal detector is to be used, -

u-
see Figure 33-7. For mats, "L" is the i .

distance between ad,iacent column !|
*

centerlines. |1

Concrete for Steam 12
:

""*IS Drilling of holes is allcwed with the use cf
-metal detector.Concrete fo'r Fuel 13-

Pools

Ma;onry Elcc'< Sa'13 14 :;o drillir.g is 111ceed u .less shcein ca - e -
desier dr!.:ir s er 1::r: ed b~y Pi

. :..,...,..
.

, _ _ _ . ._ . _ ._ _ _ _ _ . . . . . . _ . _ . _ . _ . . _ _ .- . ._ . __.
. . . ...... . .. . . ..
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b Expansion Anchors Allowed
~J | |

No metal detector required
See Article 3.2.11 I

[- ' - ) Expansion Anchors Allowed'

Use cetal detector
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Neted: 1. Dimension "A" shall be as follows:

a. If a wall column is present, "A" shall be the
width of the vall celu=n plus two feat.
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3.3 Tightenino cf Exoansien Anchors:

3.3.1 Af ter the anchors for a connection are driven ir.to the holes, they .

/] shall be brougnt to a " hand-tight" conditien so that all parts cf the
connection are in contact with cne another.

3.3.2 For wedge and sleeve tvoe anchors, the anchers shall be tighteqad tc
the torcue values givin in the acclicaole Table 35-6 cr Tacle ~5-7.
This tighten ng shall preceed systematicall;. frca the mos: rigid cr
inner part of the cor.r. action to its f ree edges. Curing this opera-
tion,. there shall be no rotating of the carts except the r:uts.

3.3.3 A calibrated torque wrench shall be used for tightening expansion
anchors. Verification of calibration and recalibration shall be ,

performed per the Contractor's approved procedure. The following !

frequency is acceptable.
.

a. For a direct reading torque wrench, on a montnly basis.
'

b. For snap-type torque wrench, on a weekly basis, by using an
upright er horizontal bench tester. This tester shall be veri-
fied for calibraticn or r2 calibrated at a frequency prescribed
by the manuf acterer.

Table 38-6 Installation Torcue, ft-lb.
For Anchors Installed in Minimum 3500 PSI Concrete

Torque RangeNominal Bolt Wedge Type Anchors'Q .
Diameter

4.5'd' EmD. | 8'd' Emb. ;

1/4" 5-8 6-8
3/8" 25 - 35 27 - 35
1/2" 55 - 65 65 - 75
5/8" 80 - 90 130 - 150
3/4" . 150 - 175 230 - 270

'
1" 250 - 300 280 - 320

,

The Contractor shall exercise cautien not to over torque ;
the bolt to cause damace to concrete or bolt. t

.

Table 33-7
,

i

Installation Torcue fer Ar.chors
Installed in Solid Elec'< Wails

.

Nominal Belt Toroue Rance. f f t-lbi
Dir eter (in) We:;e Type | sieeve Type

3/E 1511 15;l
. .. .

O,. 6
'

.. .
, . . . .

sh i
. -

; ;.

', - - . , ,

_. . . _ _ .,

-
s :.;

| ..~;- | '3* |
-- '

'
'

| -23-
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3.4 Repair of Failures: Failures shall be rectified as follows:-

3.4.1 Concrete Failure: This shall include all cracking cr spalling of the
concrcte in the vicinity of an installed ancher. j

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

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

c. All concrete failures 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.

3.4.2 Anchor Failure: T'his shall include anchor breakage, slippage equal
to or greater than one anchor diameter, or loosening to the extent I

that the anchor cannot be tightened to the installation torque. -

'a. If the unacceptable anchor can be removed without damaging the
surrounding concrete, the hole may be redrilled and the aachor
replaced with the next larger size anchor. The embedded length '

shall conform to the requirements of Table 33-2 and Figure-

38-6. Fcr such cases,1"3 anchers may be replaced by 1-1/4"O;

| anchors having minimum embeddec' length (Le) of 8", installation
! torque of 400 + 30 ft-lbs and testing :orque of 250 ft-lbs

minimum.
_

--

b. If the unacceptable ancher cannot be recoved without damaging
the surrounding concrete, the anchor location snall be moved ;-

within the tolerance given for the anchor plate cetail. The i
; minimum center to center distance frcm the unacceptable anchor
4 to tr.a replacement hole shall be 2 times the nominal bolt cia-

meter. If this distance exceeds the givEq tolerance en the p
placement of the anchor plate detail, the Consulting Engineers j
shall be notified before proceeding.

,

I
c. Unacceptable anchors that cannot be removed without damaging '

the surrounding concrete shall have their projecting end cut
off. A saw-cut or flame-cut method is acceptable for removing ,

this projection.
.

d. All anchor failures and relccation shall be repcrted on Form
LS/CEA 1.0 or equivalent and sent to the Censulting Engineers
for review within two weeks from the cccurrence.

.

-24-.,
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([ , INSPECTIO!! AND TESTING ,

4.1 Non-Safety Related '.erk: Contractor shall be ressensible for all
inspect 1cn ar.c testing work as recuired or as needed, unless other-
wise indicated. Purenaser and the Censultir.; Engir.ases ly, curing
the course of the 'W0.U., in:pect the varicus :h ses cf the '!CM at the
Project Site for full comcliance with all requirements cf this Stan-
dard Specification, the Proj ect Scecification and the design
drawings. Any work failing to meet the scecified requirements snall ;

be rectified or replaced by Contractor at his expense with no cost to .

|
the Purchaser. . , .

:

4.2 Safety Related Work .'

4.2.1 General Provisions:
-

t
.

Installed concrete expansion anchors shall be subject to in- 4

a. -

spection and testing as specified in Article 4.2.

b. Inspection and testing shall be performed using a calibrated
torque wrench. The torque test shall be perfermed af ter a
minimum elapsed time of 6 hours and before an elaDsEd time of 14

. days. ,
'

;

The agency responsible for this inscecticn and testinc shall be
'

c.
independent of the Contractor and shall be as designated by the {

:' Purchaser. I

d. The inspected anchors shall be suitably marked.

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

el. Compliance with the minimum testing torque requirements of [
Table 38-8 for concrete and 33-9 f or solid bloc'<. ;-

e2., Compliance with requirements of minimum embedded lengths,
spacing, edge distances, bolt projection beyond nut and .

plumbness, as indicated in Table 33-2, Articles 3.1.4 and |
"

3.2.3. -

.

e3. Location of inspected anchors.
'

g4. Locaticn of all anchors represented by the inspected
anchor.

e5. Signature of inspector and date of inspectica.

f. The inspe':icn repcrt should be subritted to t!e Purebaser for
rt. ' :. .

.m m . . ,. ....:
l

. - . , ..

u "- . - . . . . . . . :. . .1-..-*-

- - . .. .. .. .. .. .. .... a... .. ._u .

b . ~;;i_'-N C. c :ic r. ' ; r M - v : ~
'~

' ;e ca; - c cu .- ;s: .

i
t

-25- i- .
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use to ' verify that they are accurate in the testir.g torque
range. The tolerance en these terque wrenc"as shall be within
+4 percent. Calibration of these torque wrenches af ter initial

- qualification shall be on a mor.thly basis.

b. Frecuency and Secuence:

bl. Maximum one anchor per assembly, but a min 1 mum of cne out
of each ten exoansien anchor installed in that assenly,,

shall be selected fcr testing.
,

b2. If the tested anchor is unacceptable, all the other
anchors in the assembly as defined in bl, above shall be
tested. |

' c. Insoection and Acceotance

cl. On inspection, the inspector shall place the wrench en the
nut of the selected ancnor and apply torque to the nut
until the torque reaches the applicable testing torque
given in Table 38-8 cr 38-9.

Table 38-8 .

*

Minimum Testine Torcue for Anchors
Installed in a ':in; cur 35'O ?SI Ccr. crete

'

I (A Minimum Testing
W Torque (ft-lb)'

..

Wedge Type'

Nominal Bdit
Diameter (in) 4.5d 8d

1/4 5 5 '.

3/8 15 15 ,

1/2 35 45 ,

5/8 60 90 |

3/4 110 160 i
1 200 200 !

.

Table 38-9
~

Minimum Testino Torcue for Anchors
Insta11ec la 15_'0 csi Solid C:ncrete ileck

.

Minia i Testing Tcrcue
Ncminal Bolt Ift-lb)

Diamate- (in) '/e :e jpe | Sleeve Ty;e |

3/8 10 10
1.'2 2E 25

i :- . :
--

.

3 t l. ! 2'

3

. _ _ . .. . _ .... . . . - _ . _ . . . . . . _ _ . _ _ _ _ _ .

e
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c2. If the nut of the inspected anchor is not turned, the

(I'\ anchor shall be acceoted. If the cut is turned, the anchor
Nl shall be considered unacceptable.'

c3. Unacceptable anchors shall be repcrted to the respcnsible
Contractor f or re-torquing to inscallatien torcue ar.d re-
inspection. If the anchor is again unacceatchle, it shall
be replaced in accordance with Article 2.a.

c4. 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 te ASTM E-114

3. Verification of spacing and edge distances as defined
in Article 3.1.10.

i

4. Degree from plumb
.

T' 5. Check for nut being flush with the bolt as a minimum.G
6. Check for number of washers to be within the speci-

fied limit.

7. Visual check for washers covering oversized holes,
and for defonned washers.

8. Torque test.
!

O

.

.

l

| [$)
|

|
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CONCRETE EXPAtlSION ANCP/)R INSTALLATI0?!

-. CONCRETE OR N4CHOR FAILURE /DR4 AGED REi!AR REPORT
"

.

Connonwealth Edison Company

Report No.

Date
.

Page 1 of .

!

1. LaSalle County Station LaSalle County Station ;,
. '

Project No. Unit -1 Project No. Unit -2

2. O Building Floor Elevation
,

3. S&L Dwg. No. Detail No,

i

4. Structural Element Affected
i

O slab (top side) O wall (exterior)
c. , . O slab (bottom side) O wall (interior) .

'-*f A@
O beam (top) O column

$ O beam (side) .-

Y i

''l
5. Reason for Relocation of Anchor:r

E
' Anchor failure Concrete Failure ;

Rebar cut
"

,

.

6. The depth of damaged rebar inches.
,

7. Location: Attached is a sketch indicating actual location of r

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 (NA?E)
Contractor) Q.A.)

I

(X)
e:: .:_ :

- :: c : -.

\;
|

.;;;;, - - :::;, -- -*

..
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O 5. GROUTING M-EXPANSION A'OORED PLATES
. .v

5.1 General

The purpose of this procedure is to provide an alternate to the use
of metal shims, as spscified in Section 3.1.11, behind expansion
anchored plate assecolies.

5.2 Materi als

5.2.1 Grout fcr filling voids behind expansion anchored plate shall be -

premixed greut, Embeco 636, Masterficw 713, or Masterflow S14 as
'

cable grout, manufactured by Master-Builders, or other approved.

grout meeting the requirements of this specification. '

5.2.2 Premixed grout snall develop an ultimate strength of 5500 psi at 28 -

days. .

5.2.3 The grout shall show no signs of bleeding.

5.3 Preoaration and Mixina
,

5.3.1 Surface Preparation

a. All surfaces to be in contact with grout shall De thoroughly '

cleaned. All laitance, oil grease, loosensd carticles of ag-Q gregate, damaged concrete, loose rust, loose mill scale or any
loose particles or coating that may inter'ere with comolete
bearing and bcnd er may react with grout materials shall be <

removed prior to placing grout. For plates which are already '

installed, cleaning behind the plate is tot required except R o,

that any visible grease and oil 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 h:ur prior to ag ;

placing grout. Free surface moisture shall be removed just
prior to grout placement. j

Concreteandsteelsurfacestobeingentactwithgroutdgringc.
placement shall not be colder than 40 F or hotter than 85 F. Ro,

5.3.2 Forms '

a. Forms shall not leak or deform during grouting cperations.

b. Adequate soace shall be provided for between the fcres and the
base plate to allcw rapid and continuous piacement of grout.

c. Wall plates shall h:ve rigid prout retti e- fer"s clahed rn the
bott:1 ad sices of the asse .aij oire. Tne gecs retainars

Q, shill ,e Sallcc J: '.he ..ii l F.C N2 a.:ie fly pli;e.

.

1
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d. Caulking in lieu.of forming shall be acceptable. Reduction in
bearing area around the plate periohery due to caulking being p-pb under the plate shall be acceptable as icng as the caulking -

width does not exceed 1/2" under the plate.,

8

e. Caulking may be left in place permanently. Ten percent

of the plates shall be inspected to verify that the R3
- . grout has been placed and the caulking width requiremerts are

I-

met.
'

-

5.3.3 Mixing

a. ' Premixed Grout shall be mixed per the manuf acturer's recomen-
dations. .

b. The Premixed Grout shall be ficwable having flow cone consis-
tency (per CRD-C79) of 20-30 seconds.

c. 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 temperature does not

cexceed 65 F cr within ene hour if the grout terperature is
Cbetween 65 F and 75 F.

e. In case the entire content of the premixed crout bag is not

'h used, the remainder may be used within a maxidum period of one
,

month, if stored in an airtight container.

5.4 Placino and Curira

5.4.1 General Placing Requirements

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 hand pump with an injection
hose and flattened reducer nozzle.

b. Inject grout from bottom of wall plates, pump grout up behind , , , ,

'' Cplate until the gap between plate and existing concrete is
filled.

5.4.2 Cold Weather Placing of Grout

a. No grout shall be placed if surrounding tercerature is below
45gF. Grout minimum temperacure during placing shall be 55'F.

b. The use of calcium chieride or cther accelerating admixt:.res to
the grovt to prevcat freezing and/or detelco streagth cf grcuc
in a shorter oe-iod of time are not parr.itted.

[J E.0.0 Fct '.|0nhar :r .-i p T3-.c T.. r2 Pvi r:: r' Tl?:ir; of P:ut

2
a. Grc.; 02 . its: at ti e cf -i n -, 5 :2'. ' c;t e.:- ; TE :.

b. R'etarder ad?!xturcs 2re ret p rmitted.
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, 5.4.4 Curing of Grout -

Exposed surf aces of grout shall be cured immediately after com-- a.
pletion of grout finishing and/or form removal be applying
curing compound.

b. Curing compcund shall conform to ASTM C3:9 and it shall be
applied in accordance with manuf t.ctu.er's recomendations af ter
any water sheen which may develop after finishing nas ,

disappeared f rca the grout surf ace.

Exposed surfaces of grout and the place in contact with it shallc. 0be protected from temperatures exceeding 2.5 F for at least 3
days after placement. In high temperature a eas the grout may
be kept wet by spraying water, or by retaining the grout's mois- g3
ture by keeping the form or caulking in place for 3 days.

d. Exposure of the grout to freezing temperature after placement .

it.has been cured for at least 3 days
shallbepreventedunti}F.P 0at 70 F, or 4 dys at 55

R8

5.5 Testina
*

5.5.1 General

Owner shall be responsible for all testin; work required bya.
this specification unless otherwise specified.,,,

:

b. Purchaser may, during the course of the L'CRK, insoect the var-
ious phases of the '40RK for full compliance with all require-

, ments of this specification and the design drawings.

5.5.2 Testing Requirements
.

All grout for the work shall be tested in accordance with the .a.
requirements of Table 39. Reports of the test results shall be
submitted to the Consulting Engineers fer review.

b. Initial tests shall be performed prior to the use of the grout.
All grout components, including the water, to be used for the ,

initial test shall be those aporoved fcr use.

Sampling of grout for control tests shall be at the time ofc.
placement, except for time of efflux which shall be measured

. just af ter initial mixing.

d. The following exceptions apply to AST" |232 for grout:

Use Methed A, " Sample Consolidated by amping".

v
.
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