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Draft refute document 2.4 for your review.

If you have questions, please contact me.

Charles Williams
919-516-7417



2.4 Inadequate control of early age
cracking

Description:

Early age cracking can occur when concrete is exposed to stresses exceeding its capacity before it matured and gained strength. These cracks
are usually the result of early, excessive drying shrinkage. They may also occur when forms and supports are removed too early and excessive
loads are imposed on the structure before the concrete reached its design strength.

These cracks can extend the full depth of the element and lead to early failure from strength loss and/or durability related distress.

Data to be collected and Analyzed:

1. Review reports from original construction regarding curing and form removal procedures. (FM 2.4 Exhibit 1)

2. Inspect for visible cracks in the SGR hole cut zone.

3. Review strength development of original concrete. (FM 2.4 Exhibit 2)

Verified Refuting Evidence: Verified Supporting Evidence:
a) There are no reports or NCRs addressing early age cracking of the containment structure. Not applicable

b) Records of construction methodology, and especially curing and form stripping records, indicate

that the concrete was not exposed or allowed to dry for at least seven (7) days after pouring as
recommended by concrete industry standards. (FM 2.4 Exhibit 1)
c) Form stripping records show that the concrete was supported for at least seven days, at which
- time it reached 70-80% of measured 28 day strength. (FM 2.4 Exhibit 2)
Conclusion: Adequate steps to prevent early age cracking were taken.

Reviewed by” Dr. Avi Mor, 352-795-6486, ext 1030 — PIl CR3 Team Office evidence.

May identify additional perspective on this
issue as RCA related efforis proceeds
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'DAILY CONCRETE CURING & FORM REMOVAL RECORD

REPORTED T10: FLORIDA POWER CORP.

PROJECT: CRYSTAL RIVER PLANT UNIT NO. 3 .

Concrete Supplies: West Coost Concrete, inc. Laé &HED
Arch-Enginaes: Gilbert Assoc., Inc.

Generel Controctor: J. A, Jones

Date of Pour:___3-21-73 Location: POUR: 743 ®B Page 1 of 1
Concrete Design Reqd. 5000 PS] € 2B Ciys — Type of Cemem __X1
Yime of Placement: Begin 2:20 PM Ena____T:35 MM

Service Category: No. Load ] Partial Load [ St uct. Futl ioad [X]

TEMPERATURE DATA °F.

AWBIENY AS PLACED
Actyal 60-65 L — 52‘59
Spec. T T T TOF. Laximum

CURING PROCEDURE

Continuous sprinkling and ponding

CURING DATA

Date [ 22 | 23 [T " = S -3 27 281 25 X
Hours above 22 20 ey RN 2y | 24 2y !

rAub_;_Ier-w(Lc'oi__L.é_;L_.kZ__ L-_b6~_7.__6h . 63..1__Sh 1. 55+ €9 63
7 Davs at 50 Dezrees Minimum Actual: 8 days, 15 hrs, v

Requirement

FORM REL'OVAL
[} Fietd Cured Concrete Cylinders Requesied

NN, STRENGTHM ¢ RSIN . FIELD
; x
STRUCT. CLASSIFICATION REQT. P.S.1. . PERIOD C:;'::; CYLINDER
3000 PS! ALTERNATE ! DAYS P.S.1.
Sides of Footing, Walls 500 } 1
Sides of Beams, Girders, Columns 1500 3 j
- . _— B !
i i
Focens under Floor Slats 2000 ! 7 i
Centering under Beams, Girders & x00 - ! 10 i
Flat Stab : {
Spec.Strength ______ 500 ___ PSifor Removal of Torm or Shore or Days Spec. 1
Date Removed_3s of 3-30-73, not removed Cavs Supported 2
*Same minimum period in days _ Correlation foo 5030 £.8.!. Concrete

[ indicates Bulknead removed after BA __ hrs. curing ano curirg contmnued.
Indicates curing conformed to project specifications.

CC: 2 - JAJ Quality Contral URCH TESTING Lg ogy. |
J-PTL ¢ ;j /—"/// C’('
Tel-lh-3-4
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FLORIDA POWER CORPORATION |
J. A. JONES CONSTRUCTION COMPANY =
'CRYSTAL RIVER UNIT #3 E
CONCRETE CURING LOG

% Jnu ‘lZ

~ Pour No. eZ- ¥R Pour Date?e
pour Name. :&Q’(Ot_ ‘gi—}&‘ wﬁ"'&gm w

Bust. el T wesr Cwd Yep sowei FMTC\-L
€L 180" < VAo’

Type of Curing

Jan

21 wsvee - RepegmaTen WO
i |
29

| \
30 z’
3

{

!

g

3\

Fes )
4

/
—
\
‘ﬁ‘i
5
2

Duration of Curing'___l_'iélé
Date Curing Completew

F.P. C. Quality Engr.
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TT & TEST RPTORY
PITTSBUREH TESTING LABO OR
ESTABLISHED ;8
PITTSBURGH, PA.
. AS A MUTUAL PROTECTION Td CLIENTS. ‘I'Hl:_ PUBAL:C AND OURSELVES. ALL REPORTS
ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTHORIZATION

FOR PUBLICATION OF STATEMENTS. CONCLUSIONS OR EXTRACTS FROM OR REGARDING
OUR REFORTS IS RESERVED PENDING OUR WRITTEN APPROVAL.

'DAILY CONCRETE CURING & FORM REMDVA[ RECORD

FLORIDA POWER CORP.
CRYSTAL RIVER PLANT UNIT NO.3

Report No.

Order No. TA-7732

REPORTED TO:
PROJECT:

Concrete Supplier: West Coast Cancrete, Inc.
Arch-Engineer:  Gilbest Assoc., Inc.
Generol Confracfor J. A, Jones
s Date of Pour: 1-26-72 Location: Pour 362 RB
Concrete Design Reqd.. 5000 ___ PS] @ 28 Days —~ Type of Cement I
Time of Placement: Begin 1:20 P.M. End 46235 P.M, e
Service Category:  No. Load [] Partial Load [} Struct. Full Load [X] _ R
TEMPERATURE DATA °F.
AMBIENT AS PLACED
Al 78 - 62 64 - 68
4 G727 70°F. Maximum
‘CURING PROCEDURE
Cont. sprinkling and ponding
CURING DATA .
Date 1-27 | 1-28° ! 1-29 | 1-30 | 1-31 | 2-1 2-2
Time 1:;00 | 1:00 | 1:00 ! 1:00 | 1:00 | 1:00 | 1:00
Amb. Temp. °F. 5% .| 60 57 | 59 52 52 50
Requirement - 7 Days at 50 Degrees Minimum: Actual:
FORM REMOVAL
[] Field Cured Concrete Cylinders Requested
MIN. STRENGTH MIN.® FIELD
SYRUCT. CLASSIFICATION REQT. P.S.1. PERIOD e CYLINDER
3000 PSI ALTERNATE DAYS ; P.S.. .
Sides of Footing, Walls 500 1
Sides of Beams, Girders_. Columns 1500 3
Forms under Floor Slabs - 2000 7
Centering under Beams. Gnrders & . 2500 10
Flat Stab :

5000

Spec. Strength

As of 2/2/72 not renovcd

PSH for' Removal .of Form or Shore or Days Spec.
Days Supported

Date Removed
*Same minimum period. in days _

fy
I

]| Indicates Butkhead removed after_
»n |nd|cates curing cofformed to pro;ect s

1 ~ Florida Power Corp., H. C. Bernots
2 ~ Flocida Power Corp., E. E F'mn / /

3 1-PTL~ Tampa: / / el
T -PTL=W.T. Hurff {g.3- SLEY P.E.

1-PTL ~ Pgh.

Correlation for 5000 P.S.1. Concrete

hrs.-curing and cunng contmued

pec/nfu;)atlons

jIT'IZ

H.J.

-- ,; \_

L

GILLIVRAY, MANAGER

BURGH TE§TING LABORATORY

_‘,"Z.Lﬁ

ya : //
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H#MORIDA POVER CORPORA@PN
J. A. JONES CONSTRUCTION COMPANY
CRYSTAL RIVER UNIT #3
CONCRETE CURING LOG

Pour No. _ 322 - D Pour Date_‘_ﬁM—
Pour Name REM_‘((,CEK— ExT, \Utbg%

TV RD oA SEC 93 To 98°

Type of Curing
Sou

2o WA ERZ — PSR FaRAIED Voue

2\ P ~

12
3
ZA
25
2L '

Duration of Curing R TN B

Date Curing Complete 2 S

Whi“e F.P.C. Quality Engr.
Yeliow J.A.Jones Field Engr,
Pink F.P.C. Structural Supv.
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PITTSBURGH TESTING LABO!ATORY romees

ESTABL ISHLEL tast
PITTSBURGH, PA. Report No

AS A MUTUAL PROTLCTION TO CLITNTS. THe PUBLIC AND OURSTLVYLES, ALL REPORTS
ARE SUBMITTED AS THFE CONFIDENIIAL PROPERTY OF CLIEMTS. AND AUTHORIZATION
FOR PUBLICATION OF STATFMIHNTS CONTLUSIONS OR ERTHACTS FROM OR REGARDING

OUH REFOHTS 18 RESERVFD PENDING OUR WRITTEN APPROVAL Ordar No. TA'7732

DAILY CONCRETE CURING & FORM REMOVAL RECORD

~REPORTED TO: FLORIDA POWER CORP,
‘“"'"’PROJECT: CRYSTAL RIVER PLANT UNIT NO. 3
. Zoncrete Supplier: West Coasi Concrete, Inc.
- Arch-Engineer: Gilbert Assoc., Inc.

ﬁueneml Contractor: J. A, Jones

. Date of Pour: 7-19-72 Location: ______ Pour # 522 RB
- Toncrete Design Reqd. 5000 PSt @ 28 Days — Type of Cement IX
Time of Placement: Begin 9:43 A.M, End____2:15 PM,
~.3ervice Category:  No. Load [ Partial Load [J Struct. Full Load ]

TEMPERATURE DATA °F,

AMBIENT AS PLACED
Actual 79 - &8 ' 59 - 67
Spec. 7 0 0, 70°F. Maximum

CURING PROCEDURE

. Cont. sprinkling and ponding

CURING DATA

| i Date 7-20 7-21 7-22 ] 71-23 7-24 7-25 7-26

e Time k-,L — . ‘~ -
. | Amb. Temp. °F. 22 8_ 1 75 1 73 1 72 75 73 L
L Requirement 7 Days at 50 Degrees Minimum Actual: ]

FORM REMOVAL ' T

. . 5’\ hid
" [ Field Cured Concrete Cylinders Requested .
- MIN. STRENGTH MIN.® FELD
STRUCT. CLASSIFICATION REQT. P.S.1. - PERIOD hobpviicig CYLINDER"
3000 PSI ALTERNATE DAYS ’.s.l.

Sides of Footing, Walls 500 1 -~

Sides of Beams, Girders, Columns 1500 3

Forms under Floor Stabs : 2000 7

Cantermg under Beams, G"’defs & N ““‘—25“‘-“)""—“ T T
_ LFlat Siab 10

-. Spac. Strength 3000 : PS! for Removal of Form or Shore or Days Spec. 1
Date Removed A8 Of 7-26-72 not removed Days Supported 7

- *Same minimum period indays ___ Cmre!auon for 5000 P.S.1. Concrete
" [} indicates Butkhead removed after hrs. curing and curing continued.
" Ix] indicates curing conformed 16 project spei;mcauons -
<o 1 = Florida Power Corp. H'C. Befmen ST 4t d
S 2-Fie Flovido Power Cor 7E.E, = vt e }“’}' "‘)’RG" T "‘

K L - § O
! ~PTL - U.’?'Huru
! - PTL ~ Pgh.

. ‘(I /
Jr¥
u@;. P.E. “ 4,3, MCGILLIVRAY, MANAG
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DAILY CONCRETE CUQING & FORM REMOVAL RECORD

REPORTED TO:  FLORIDA POWER CORP.
PROJECT: CRYSTAL RIVER PLANY UNIT NO. 3
wfﬂmﬁ ;:u.p:h'u:- West Coust Concrete, Inc.
ng Gilhert Asgec., lnc.
. Generel Coatrecter: J. A. Jones

PITTsRGH TESTING LAB.RATORY fomems

SRTAEIDN CD 1000
PITTSBURGH. PA. ;
A8 & WYTUAL PROTICTION TO CLICRTE Twg SLELC AND OUREELVES

:‘?
X

b
B i
g
s ¢
E
‘#

Oate of Pour: ___3-6-73 Location: POUB:NCR 0213 _ Page ! of 1
m“"”w———m-r—g-r PSI @ 28 Days —Type of Cement _IL
Time of Placement: Begin : _End____ 3315 PM
Sarvice Category:  No. Load [] Partial Load [] Struct. Fuil Load {X]
" TEMPERATURE DATA °F. Inspector:
C. IOOF, PfTL
AMBIENY i AS PLACED )

8 8
N e — A —

CURING PROCEDURE

Soaked Burlap Bag

. CURING DATA .
7 , 8 | 9 T 10 11 . 1¢ . 3 v
s above 5 2L+ 2L t_2n t+ 2L T oL 1 z;._[_:i_ 1
(Louw) 66 . 66 1| 6 e 68 + 68 + 66 s
Requirement : 7 Davs at 50 Dearees Minimum Actual: 1 days

: FORM REMOVAL
(] Field Cured Concrete Cv!inders Requested

I ! "is gvetw mvw ' -t - K ] s
! tranAs oraggizie ivyne; e 3e- sty vUT oo EoLin o
L' ) J00U Pri Abicnsmice [P ¥ , N [
! \
[Siees o! Foouing, waiis ) s H .
+ em e e e
Sides of Beams, Girders, Columns i 1500 i 3 ! {
Farms under Fioor Siacs ; Y YT ' i ; i
Centering under Beams, Girders & | aepy
Fiat Siad : - l 10 ' |
§c2. Suwe s D dze Teom ot T pefeme e D 3 €2, ) L —
mm as {}13-7 ;, not l‘ﬂm D”’m 1
Is;d;cates &»ll;heu rémoved‘aher IA hvs cuning and cumg cummued -
tncdinyome p..o.-n ronfarmad tn renioey g e atenne
cca 2 - JAJ Quality Records JSBURGH TESTING La
3-FTL « 7_. //7
Ts3-15-3-4 r’—- Py
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DAILY CONCRETE CURING & FORM REMOVAL RECORD

Ovter tia. TA-72X2

REPORTED TO:  FLORIDA POWER CORP.
PROJECT: CRYSTAL RIVER PLANY UNIT MO, 3
Concrete Supplier: West Coust Concrete, inc.
“-E-’l 4 Gilhort Assec., Inc. -
Genere’ Contracter: J. A. Jeass . v
Dot of Pour: ___36-73 Location: ______ POENECRO213  Page 1 of 1
monng\hqd_ﬂm__‘_g____ !ﬂcao.n-fmdc-— po 4
Time of Placement: Begin 10 M End 31
Service Category: No. Load [ Partial Load [ s-a.ruluum
* TEMPERATURE DATA °F. Inspector:
AMSIENT i AS PLACED ~ ]
Actuel - -
8 83
Spoc. T )
CURING PROCEDUSRE
Soaked Burlap Bag ¥
. CURING DATA
[ Date T 7, 8 ., 9 T 10 11 ; 12 , 1 N
Hours above 0 oL 1 oL V 2L 1 3§ 1 gl i
rl&..m-(l-qzl 66 . 66 | & 6 ! —
Requirerent ; 7 Davs at 50 Decms lm-u- Actust: 1 days
. FORM IEMOVAL
{3 Fietd Cured Concrete Cylinders Requested
¥ 4 ;e gVOT Ay e - ] ) o
! CTINAT ALICKITIC LTINS rFroe =g sz an hGieid | S IRRIE
- i J00s P34 Adisn-amet wnid N ¢ e
. ' ?
Siges of Footing, halis ; Ey) : . ,
Sides of Beams, Girders, Columns i 1500 i 4 1 : 1
Forme unger Fioor M13CS | onn ; H ; i
Centering under Beams, Girders & | " 1
fFist Sla? : »m 0 '
=CLe BRI sefem e D g S, L L -

S,.u. s.li“".‘

Date Rymoved as of 3-13-73, not re-ond

hwmwmurmmm lll 3. Casang ) Curing contimued.
0-4 ~arae Fiwine panlncead W con ort g s atene

lhnm

- owam - o o

g W

GCI 2 - JAJ Quality M’dl ‘?Mﬂ TESTING ?
-PTL
2031534 7/ Lo

Boss T. %Gillivray, Pe Z7
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[FW2.4 ExnbR T, pg 5079 |3+ A- JONES CONSTRUCTION COMPANY

: CRYSTAL RIVER UNIT NO. 3
; CONCRETE CURING LOG

P AL‘;;“

| POURNO. G642 - RB " pour paTE L4 )éc 72
:  , - POUR NAME Mi—& - 7&50-##44. ACCESS
//472:# L oz 22'7"

TYPE OF CURING

_kc ' 19 wawee, - Reer. \-\es.e
/Z  wame - VERE. Wwose 20 S
/3 < 21 i
/4
/5 )
T -
7t
/B* ]

DURATION OF CURING Lo Days

LA NI

P T o R A B L B R i S R 7ol At SV
vy el i PR AR AT e e i AT

,:r“‘ﬁ’é‘ L
) x
WAl

S
s

—.

"’iﬁo o

DATE _CUR|NG COMPLETE___ 2\ Yec 12

~ Signature ‘Date

~ CURING EOREMAN Mg : M : //M/ 73
- 4T 73

| QUALITY CONTROUAEFZ 1
o - ‘ﬁm o 50'F
i White  Fu P.C. Quality Engr. =~ . :

. Yellow. J.A.Jones Field Engr. : S e T
" Pink ~ F.P.C.Structural Supv, © - . .~ " "Form No. FPC Q-62
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