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M3, TAdG: or the reeonr! --

-

%o. TANG: 1711 do an intrnictarv,, then call »n

the technical revisewer,
For the recori, this is a teleo~>yne interviews of

—.for the nurpose of nrovidin:e feed-ack

regarding technical review team assessment of certain

concerns raised hv—kahom the constriaction of tr:

~omanche Peak facility. Present at this interview Aare
myself, R. C. Tang, with the Vi (’s Comanch= Pexk Technical
Qeview Team, our technical reviewers, Javi? Jeng ant 335
Philleo. -

As agreed, this interview is heing transcribed,

_3 hefore we ask vou the technical
juestions, we need you to tell us some det=ails a-o1t your
employment — 1 3Jjuess, former emdbloyment at C;ﬂanche Pzak.
Tell us a little bit ahont your qualifications tno. all
right? Go on.

_ rmployment at Comanche r2ak?

M3, TAWG: Tell us during what tim2 frame ynJ
worked there and what vou did, the position and wh=at
kind of responsibilities you had on the jan an™ whit kind Sf
aqualifications were required for you to hold that joh. Th=t

kind of thing.
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'—v ] haljeve it was “ 15
!

7. 71‘“)! ly /(‘v !pnt_f} when?

all jobhs. orked on twn other pnrevioucsly. [ was niunly
qualified for that crew,

Mo, TANG: Okay. Do ysu hold any certificates Or
degrees, that kind of_ thing?

Mo, TANG: Since this is the first interview by
the TRT, our Technical Review Team was for:med in June »f
this year and it consists of rnughlv.SP technical
reviewers, you know, that is, the specialists in the fielid.
The purpose of this team is to evaluate 871 resolve 2 numher
of technical issues and allejations identified. &nd the
team has several diffz2rent small groups, 2nd civil
structural enjineering is one of the groiups, which is «hat
we’re going to fncus on toanight.

I am going to turn sver (o our technical
reviewers, David Jenj and Bob Phillea. They will tell voi

first about our understanding of your earlier conecarns.
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>tructures
-Orns

had coancre
anything much
jidn“’t have
investigate a large part
o2thar people’s charges
hackground in the concret

In dealing with y»ur coancerns,

several safety-ralated st tnires thers,

23 parts of the strucutiure

we looked at 15 nonconformance
jenerated on the job., having to
ones that we inspected at random,
auxiliary building, three out
huilding, three out of the No.
three out of Jnit 2 cnntainment.

In those we could find Mmthing dncunante
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_recard taat iniicated gy soamer tre inef asiabioe Tt gyt 4

the nraijert, 3 enrirss, thIn e s et In o w Tt martys 2

. -

-

intn the rezard, Lo ae thin: e o0 af 41 s nectisn]ar
was the final strengthaning “olts ahick arn oo rrimary
nasis 2f acceitace, In 2]l thase ef3c.g, re “tranith
results w-re s=ticfartary. All the wark we A4, 4. faund nn
failing strenjth cylinders in safety-relaters stru-tures,

The T s, "the noneaN1ormance ranyr4z, “4ii4 inficace
some rdefectivz nlacemerts of concrzte, 2and in Lhas- 15
that we examined, there w=r= [ that 1id re; nires re_.sajir. =
conformed that the res>2ir was “ingne, .z n=rfarred 4
walk=through insoection 2f all thnse lncations where it wus
still possible to ohtain access and fond, fro. what w2
could see, everything was in 093 shae 247 nathing kAo
deteriorated since placament.

Pronahly the thing that gave us th2 areatest
confident was, at least in the Unit | eantaia—=nt stri=turs,
that structure has been suhijercted tn =2 struct:iral intesrizv
test, where the whnle interinr is suhiecta? ta 115 nercent
of the pressure that would he exnerijeiced in =1 ar~ident,
require not only to withstand that nressur» h:. {5 act
according to a particular defnrmatinn rriteri=, 3~ it dil
pass that test, "t that’cs soart of an avar=]] ‘est of that

shole structure, whatever might have jnne wr, : hare, and

i 2 |
'

there the whole structure did pass that ores<ire tast.
¥
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Te
let us know, - ] ¥l Rl A
[hey’re very aas; teo “al-itv, I “ave > aey jn :rn*» i+ r;
your concrete cylinder «31]] nat 1. tarnaad in. an! vl £a
create what test yvon w21t it tn ~a~e a9t 30, P bowm doyne 4

nyself. Therefore, ynur enoncr=ts rvl]li lor teqr j& nn.
really a true fest, hiut when ynay mave tvgrig =itting _er.
for hours waitinj) to 'mload, ne Mmethoi af ranling “he
concrete dowan, ydii’re nattingy had roncrate,

e gevc: - o o e
your concern.

¥R. PHILLEO: Kah Phillen a;2in,

Yoy mentioned the onssihilitV == a5 ; interpret
it, you mentioned two poscihilities. .ime is, ‘her= =i ht
sciUally BHe some error in the renorted reslts nf the
cylinders, ‘nd second, that the cvlindars mickht nnt
represent the true case, although, As far 23 1h9 first on»>
jJoes, whethar there was actually anv fraaud in ths rylindefs
themselves, that is heing looked into. A&Ant for th2 nerio?
of your ennloyment, thzre were same pennle whn exaress«-
some douht as to the acciuracy of the sylinders,

50 there §s a test heing reguir=Jy to te<t tr=
concrete in place, to =ee if Jurin; th=t perint there ~3as
anything wronjy with the cylinders.

-- The second peint ahout the dJeterioration of
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soncr=te ahile tae Lracks are c3cctana, magting e 0% gy

Lhere in the y83%*, V) Are £ e L e gt Te g s e e
SO TEraniay AILN-Uhy Tannrata, L Lnet SArL P Entg e

aickedt up in the cylinders, heraiase the eriind ra srenct

naje until the trarck js in the oY wess Af jic~—ar - iny, o'

if there is any sunstantiai ln®s of siyren: 'l " ne er

oroperties durini Lha. arncesy, that € o]l gy vy in tns

cylinders,

VR oot v o st e

hecause vour cylinders are made st of nne track, 17m nzver

sean one taken o't of 4 trunk. A truck is »oirtei, ¢
cylinder is taken. That was the tesgt, [’ve =can it Yone,
Mt of one sp2cial truck. No cylinders sul 27 otHar

trucks.

MR, PHILLEO: That’s correct. fo') ‘Jon’t sa19l2

every truck, hut there’s a reguire:d sanpling rate. Jde i

check that, that they always took the numher o cvlinders

that were required. And it is certainly correst tnat svery

truck Jdidn’t jet sampled, hut that their samaiing is nn a
random pattern, And the probhlems that mijht axist 49 et
picked up.

U, JENGS any more jiestianc ar

comments?

. - N, ] haven’?t gnt ans mare sHeec fir,

- . Moe -TAICE ihen "r, Philleo 2x0l2ine’ 5T

nnderstanding of your aritinal rcoancern=, 1i4d +s ) fargtan




k!
'."VY‘N | YOt revrpect v/ i R il
T o \o-

3 "Se JALits nen-Mr, "illuy cdartal, ha . risl §»
4 Jescrine nur inderstaviin: of vour corrarnsg,
¢ A

5 Wers we correct in thag visrgtandj:?

s - Y28,

7 My, TANGE Hnw, Fo yn'l thins == well. onwinus]v :
3 you hwe had questions an! disrnsgeinn ~ith us,

Y M you think ve have ade nzt. ly rovered vsur

10 concerns?

1 —I helieve so,

12 MS. TANG: ror the time »ein;, da ya hare any
13 additional concerns that could he related to2 Lhe exrliqr
14 concerns that could b2 isolated? -

15 - No. I can’t think of any rijht »*f
16 hand. .

17 MS., TANG: David ar 3oh. do yau nave anything

18 else?

19 MR. JENG: N, | have not. :=9h, anvithin;?
20 M3. PHILLEOD: Bab Philles. 1 have Aanthing else o
21 say at the moment.
22 M5, TA4G: — later nn I will gize yan 4
23 numher to contact us, if later on vnu thin¥% 2f anythiny or
24 if you have additional questinns. 3ut around January H>f

25 1935, our final result will »e ouhlished in 3 reodrt whicn.
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{1 yor ragpent, ~ve wiil

anaranriate, we ¢ill reyire o fnrrae Lve artion thp

"t.ilit\’. aenetpri: an whai o wa fin™, ~m e ¢ Yhe wrvoanm L

night be nacsine,
4ave yau given vanr sratemante Ly ge ta oy
an1 voluntarily?

e

3. TAGE. ALl right.

If yau Aogn’t have 3ny mare anastions, Davi:

3o0h, mayhe we’ll just turn off the rechrijer,
M. JEAG: | have no more gjuestions.
4S5, TANGE:  4oh Philleo? Okav.

Jave, 4e can turn Hff the machin: now,

(Wherennn at 7:20 p.m, the tala,han= canferanca

was cohcluded.)

)
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DCP11 - 2/1/85
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Allegation Category: Civil and Structural No. 21, Schmidt Hammer Testing

Allegation Number: AC-65, AC-66

Characterization: Questions have been raised as to:

a. why some concrete that was committed to be retested was not
(AC-65); .

b. the validity of tests performed during construction (AC-66); and

c. the validity of tests to be performed in the resolution of an open
issue, particularly in regards to:

(1) under whose direction the tests are to be conducted,

(2) credentials and ability of the individuals performing the
tests, and

(3) the involvement and oversight of the NRC (AC-66).

These questions surfaced during an interview with the alleger.

4., Assessment of Safety Signficance:

a. The documentation provided by the alleger indicates that no Schmidt
hammer test dagﬁ'for concrete pours no. 201-5781-001 in the Reactor
#2 Cavity Wall and 002-5778-001 in the Auxiliary Building east wall

s appear to exist. In both cases Schmidt hammer tests were scheduled

fir to be performed because field-cured cylinders were mishandied and

were not representative of the in-place concrete. In both cases

FOIA-B5-54
clzfs7

BRI o oo ottt R TR




the laboratory-cured cylinders met strenath specifications and curing
records demonstrate that adequate curing temperatures were maintained
throughout the required curing period. These facts are not disputed
by the alleger. These data are sufficient to establish that adequate
concrete exists in walls in accordance with the provisions of “Cold
Keather Concreting,” American Concrete Institute 306 R-78 (ACI 306
R-78).

The alleger noted that Schmidt hammer tests were made at various
times by both Hunt and TUEC personnel and she '‘questioned the
competency of the testers. The TRT is aware of no documentation
which certifies the ability of the testers to perform this particular
test. However, most of the testing was done to verify the condition
of concrete placed in cold weather when either the curing records
indicated a failure to maintain required curing temperatures during
the latter stages of the curing period or the field-cured cylinders
failed to attain the required strength. But in all cases
laboratory-cured cylinders had adequate strength and the concrete was
adequately protected from freezing for the first few days so that it
satisfied the requirements of ACI 306 R78 for concrete not loaded at

a young age. The only set of Schmidt hammer data which played a

necessary role in establishing the acceptability of the concrete
' b

in pour 105-7801-001, a suspended 51%f’in the Unit 1 Safeguards

T

Building. This section may efae De retested.
< o

The alieger expressed reluctance to accept the Schmidt hammer test as
a means of establishing the acceptability of concrete in dealing with
an open issue until acceptable answers were given to her questions.

The answers were as follows:

(1) The TERA Corporation has been retained as a third party to
direct the testing. TERA has retained Jack Beniamin and
Associates as statistical consultants to assist with the

experimental design and analysis of data.




.

o

(2) The actual testing is being done by Southwest Research
Institute. That institute has a certification procedure, and
the certification of the testers is documented.

(3) NRC worked closely with TERA in developing the test program, and
members of the TRT observed the testing for two days during the
early part of the execution of the program.

Coriclusions and Staff Positions: There are no structural safety issues
G [ow:- CALOv1 1S regur red guq b
£ e

relatec to,

a. In spite of the fact that Schmidt hammer tests scheduled to be
performed on certain structural elements apparently were not
performed, available data indicate the concrete is satisfactory. The
failure to perform scheduled tests is a QA/QC i-sue which will be
assessed as a part of the overall programmatic :eview concerning
procedures addressed under QA/QC Category 6, "QC Inspections."”

b. While no documentation has been found certifying the competency of
those individuals who performed the Schmidt hammer test during
construction, the testing played an indispensable role in

establishing the adequacy of only one structural e];ment hat
shout? ‘rf&y‘a’(’ G

element is performing sat1sfactor1ly)équniy be retested;i#—des-odm Cy’fabg
5'7@!6
€. Adequate measures have been taken to ensure reliable results of tests ‘J%C/
being performed to resolve an open issue. "
The TRT interviewed the alleger at the time these questions were raised.
There will be further contact to discuss the disposition of the questions.

/Actwoné Requ;re I?ne > P

-~
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10.

Attachments: None.

Reference Documents:

1. Concrete placement package 201-5781-001.
2. Concrete placement package 002-5778-001.
3. Concrete placement package 105-7801-001. :
4. Cold Weather Concreting, American Concrete Institute 306 R78.

This statement prepared by:
R. PhiTTeo, TRT Date

Technical Reviewer

Reviewed by:

Larry Shao, Date

Group Leader

Approved by:

Vincent Noonan, ate
Project Director
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<ﬂ Much of the confusion on this point results from different definitions of
shrinkage cracks which have appeared in various parts of the record. Con-
crete begins its 1ife in a saturated condition. As it dries to come into
equilibrium with the ambient humidity, it decreases in volume. If it
is restrained from achieving any or all of this volume decrease, tensile
stress is doveloped. If the tensile stress i hiyn enough, the concrete
cracks. In general there are two types of estraint. internal and external.
Their effect on cracking can be quite different. Internal restraint
develops in any mass of concrete exposed .v rying on its erternal surfaces.

The surface layers dry out faster than the interior mass and are, therefore,
strained by the interior. The thicker the section, the greater the
resulting tension at the surface and the more likely the occurrence of
cracking. A1l but the very thinnest floor slabs and walls must crack.
The problem is managed in two ways. Where appearance is of paramount
importance, closely spaced grooves are placed in the concrete surface
during construction. These produce weakened planes which predetermine
the location of the cracks. When the concrete cracks, the cracks are
hidden in the grooves. Otherwise cracks are controlled by the arrangement
of reinforcing steel. While the total cﬁhnulative width of cracks in a
20-foot span is a constant determinable amount, the judicious selection of sire
and spacing of reinforcing bars can cause thes crack thickness to be
distributed among many cracks rather than a single crack. Several hairline
cracks are preferable to a single wide crack.
\ETEIC
] (1 When the restraint is produced by %c configuration external to the
concrete, the tensile forces tend to be concentrated in a limited area and -
are not subject to redistribution by placement of reinforcing steel. The rec for
vesse! basemet in Unit 1 is a classic example. The shape resembled a doughnut
with a rigid interior form. When the concrete attempted to reduce in_volume,
the attempt was resisted by the rigid internal form. In a round s rical
doughnut the locatign zf the crack would be random, but in the non-symmetrical

doughnut of the it could be predicted that the crack would occur
at the midooint of the thirner sides.




ecclor 52| .
Both tgé tmsement crack and floor cracks at Comanche Peak may be characterized
as shrinkage cracks, but they are quite different in width and extent. It may
be noted that in thick masses of concrete there are contract¥¥ cracks
similar to shrinkage cracks which result from cooling of the concrete to
ambient temperature after the concrete has been heated by hydration of the
cement. They can be controlled in the same manner as shrinkage cracks. The
TRT observed no cracks in the structures which it interpreted ac having
structural significance.

(lk The information was principally in three forms:

(;) A complete chronicle f NCR-C650 and its several revicions.

4

() A presentation of available descriptions of the crack which
do not agree on whether it extends clear across the 7-foot
thickness of the weesemet. Couc ot [iff

3

(g) Documentation that field-cured cylinders frewspim=tzsemmet
failed to attain specified strength in 20 days.

These are discussed below:

|
(a) The revisions to the NCR all dealt with changes in the pro-

posed method for repairing the crack with epoxy-resin. There
are no changes in the description or analysis of the crack.

]he descriptions of the crack are not in conflict; they contain
different degrees of detail. It is prudent to assume the
worst case copgdition in which the crack extends completel
through the hz&iiaQ, dividing it into two sectwons.p Thisyis
the configuration in which it was originally designed with a
construction joint through the middle. As discussed in the
SSER for Civil/Structural Category 13, where allegation
AC 44 ﬁs evaluated, this separation has no impact on safety.
The critical load is that resulting from a postulated
accident in which all the load is carried by the steel.
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The field-cured cylinders are among those discussed in

the SSER for Civil/Mechanica)l Category 3 in the evaluation of
Allegation AC-52. For this type of structure the field-
cured strengths were adequate.

There was further speculation as to whether this crack
was properly regarded as a shrinkage crack and whether
thef® was opportunity for corrosion of reinforcing

bars during the long period before the crack was
repaired. The confusion on definition resulted from
quoting out of context a discussion of shrinkage cracks
on the surface of floor slabs. Corresion is unlikely.
while at various times during construction there might
have been some water on top of the mat, the structural
configuration of the mat was such that the crack would

be tightly closed at the top. There was no other access
for water.
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CASE Exhibits 490, 492, 502, 503, 506, 507, 533, 535, 536, 537, 538, 539,
540, 541, and 542 were essentially reprints of the following NCRs: Cil112,
CII}O, €1389, C1367, C1303, C1294, (723, C1338, C1176 (Rl and R 2), and
C1784 (R 1, R2 and R3). These documents cite 86 areas of honeycomb
suf‘-ienty deep to expose reinforcing bars. While Lhese occurrences
indicate that workmanship at the placing site was not commensurate with the
guality of the concrete delivered to the site and that the contractor could
have saved money by improving placing techniques and avoiding repairs, they

have no effe t on safetv on a oroject of their size. dJhe—byoreci=yutant

v

’ /
'/ g T;/i’ AL C’ d
%

'/
//I/. 4‘/ //'/ "/’.’ f() <
L /A 4 7
-2 77 U{”f y .l
.. g

£ /-

¥ 2 /h . ; /
v o ’ "(1“;‘ L T

! ¢ ’ ,r'g;t
\ / 7 . [ 7
Ceod wolttunc g 26 Lh '7;&/(:4
4

1

was about a tenth of a cubic yard. Thus, less than 10 cubic yards, or about
0.01% of the total concrete was replaced. There is every evidence that
QA-QC did a good job 1n munitu=ing repair activities. The NCRs contain a
great deal of information on repair. In some cases rather sophisticated
techniques were used, incorporating vents for expelling air from the

form as repair concrete was placed. There was only a single allegation

of improper repair. That allegation, repeated in CASE Exhibit 253, was

discussed in the SSER for Civil/Structural Category 4 in the evaluation
of Alley+..on AC-32.

Case Exhibit 487 cited NCR (832, which described a violation of curing
requirements during cold weather. The problem was dealt with satisfactorily

by the application of curing compound.
Case Exhibit 500 cited NCR C1335, which dealt with a fire on the dome of
Unit #1. The damaged area was successfully repaired. ET Iho 1=
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Cuse Exhibit 253 also repeated Allegation AC-33, which was evaluated in
the SSER for Civil/Structura) Category 4. This allegation dealt with
cracking of floors.
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f. lnadequate Strength of Field-Cured Cylinders

The TRT investigated several instances of field-cured cylinders in cold
weather which failed the requirement of achieving 85% of the strength of
standard laboratory-cured cylinders at 28 days. For all structural elements
except one, the concrete was of a configuration that it was acceptable under
the provision of "cold weather concrating," American Concrete Institute 306
R-78, by virtue of the fact that the laboratory strength was adequate and
the concrete was protected from freezing for two days following placing.

The exception,is the slab in the Unit 1 safeguards building identiried as
placement 105+7801-001. Adequate strength of this slab has not been
documented. I

[ertoime fo

Accordingly, TUEC shall:

1. Test the slab with the Schmidt hammer, making use of certified
°perat°rs- A “:‘-:L \‘1‘-&«. g\.cu.gd L CAJO\-:&.\ cn~ ey YO e b e\‘,‘- iz P
. e $ -~ . ¢
P 2. Compare the test results with those obtained in the test program
generated ior the investigation of the alleged falsification
of compression strength test results to determine whether the
slab has adequate strength.
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