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Sengupta, Abhijit

From: Williams, Charles R. [Charles.Williams @ pgnmail.com]

Sent: Monday, November 30, 2009 1:23 PM

To: Lake, Louis; Thomas, George; nausdj@ ornl.gov; Carrion, Robert

Subject: Draft Refute 2.5 for review pFE ] P
Attachments: /EM@;gpQ(_;_Ambient v concrete tempﬁy\ 5 ver 3.pdf; Ambient v concrete temp bay 12 ver

Cﬂ""'«o}r strength.pdf

]
oY s Y i SR Y LY | g

Mr Lake and others,

2.pdf; Ice in Pour263RB.Cdf; all strength table.pdf; all strength graph.pdf; 7 and 28 day

Attached is the draft refute 2.5 document and supporting documents for your review. Please let me know if you have
any questions.

Charles Williams
919-516-7417
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CR3 - Concrete Strength
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RC3 analysis

I

FM 2.5 Exhibit 3, pg 2 of 2

Concrete Strength Over Time
1 s ‘ -
2 6950 7010 T 8% 104%
3 7160 o .
4 7380 7270 80% 105%
5 6920
6l 7200 7060 83% 110%
8 bM-5 5360 4990 6210 | 6210 = 6830 6935 N  80% 112%
9 2064 4010 5090 | 5870 '
10, 7275502 4010 | 4010 5150 5120 6080 = 5975 78%  117%
11 2065 3960 ‘ 5570 6070 : |
12 7275502 4010 3985 | 5480 5525 5660 | 5865 72% 106%
13 2066 4420 | 5470 5590 o
14 727550-2 4390 4405 5770 5620 | 6150 5870 - 78% 104%
15, 2071 . 4100 5360 6130 L
16 775502 4070 4085 | 5550 5455 6210 6170 \ 75%; 113%
17 L2072 3910 ...5040 ;..5460_ 1 I S
18 7275502 4090 4000 = 5750 5395 6540 6500 74% 120%
f 19 2073 4090 ' 5130 5910 '
20 727550-2 4390 4240 5570 ' 5350 6280 | 6095 S 79% 114%
21 2074 3870 ‘ 5320 5850 -
22 7215502 3960 3915 5520 5420 6010 ' 5930 72% 109%
23 12075 < ’
24 727550-2
25 2076
26 727550-2 S S % ' L . . PR, S
27 2117 4420 - 5840 6070
28 1727550-2 4600 4510 . 5570 5705 6050 - - 6060 ' ' 79% 106%
29 2118 4490 5820 6240 : .
30 727550-2 4070 4280 5780 5800 - 6050 6145 74% 106%
31 2119 4320 . 5590 ...b170 :
32 7 4260 4290 5750 5670 6050 6110 _76% 108%
33 . 5570 6130 _
34 7275502 4460 4350 5700 5635 6230 6180 B 77% 110%
35 2121 4490 5430 6880 ‘ N
36 727550-2 4240 4365 | 5320 5375 6400 = 6640 81% 124%
37 2122 4350 5710 6010
38 727550-2 4170 . 4260 . 5640 5675 5870 5940 . 75% 105%
39 2123 4420 5660 16050 ) '
40 727550-2 4240 = 4330 5640 5650 6010 6030 L 77% 107%
a0 2124 4250 170 6230 i
42 727550-2 4350 4300 5780 5975 6000 6115 72%  102%
43 2157 4690 6300 6280 e : ;
44 oM- 4760 | 4725 6190 6245 = 6760 6520 | - 76%  104%
45 2158 4240 6150 6230 - -
46 oMs 4240 | 4240 5980 | 6065 6600 ' 6415 ©70%  106%
a7 2166 4690 6720 =
48 oMs 4260 4475 6230 6475 6560 6560 . 69% 101%
... - 2167 4810 . 6330 6760 ,
50 DM-5 4690 = 4750 6600 6465 6630 6695 73% 104%
51 2171 4880 6030 6600 v %
52 DM-5 4930 | 4905 6000 ' 6015 6560 6580 - 82% 109%
53 2172 4510 6120 6670
54 DM 4490 4500 6080 6100 . 6690 6680 ' ' ' 74%  110%
55 2181 4900 - 6240 o 6650 ‘ .
56 ? 4810 4855 © 6190 . 6215 6650 6650 78%, 107%
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RC3 analysis Concrete Strength Over Time

~ "Number , da ~ oo0days
57 2182 5020 5410 | 7290 S
58 5040 5030 | 5360 | 5385 7470 7380 93% 137%
59 2196 . 3780 | 5480 7320 : o '
60 3890 3835 5480 5480 7340 = 7330 _ - 70% 134%
61 2197 4070 5910 7260 ; ]
62 4120 4095 5340 5625 7090 7175 : 73% 128%
63 12219 3640 | 5550 6070 ; . ‘
64 - 3640 3640 | 5480 5515 6260 = 6165 ! - 66%  112%
65 2220 3750 5540 o '
66 o 3890 = 3820 5410 5475 5940 5940 70%  108%
67 2225 4550 5470 . 6540
68 727550-2 4560 | 4555 5750 | 5610 6460 6500 , ‘ 81% 116%
69 2226 4490 | 5680 7220 _ - '
70 7275502 4140 = 4315 6230 5955 7010 7115 72%  119%
71 vw.»k ,,,,, ;
72 522 | 1926 5390 } 6650 7070
73 . 522 1926 5130 6810 , 6950
74 522 1927 5660 6830 7160
75 522 | 1927 = 5390 | 5393 7020 6828 7380 7140 79%, . 105%
76 528 1932 5200 6540 i 8920 T ' '
77, 528 1932 5390 6280 7200
78 528 1934 4620 6210 7040
79 528 1934 5360 5143 6210 6310 - 6830 6998 ' 81% 111%
80 634 2064 4010 5090 | 5870 :
81 634 | 2064  4ol0 5150 .. 600 N L .,
82 634 2065 3960 ‘ 5570 6070 . - |
“““““ 83 634 2065 = 4010 5480 5660 n
84 634 . 2066 4420 5470 5590 ) -
85 634 | 2066 4390 4133 5770 | 5422 6150 5903 ‘ ' 76% 109%
86 641 2071 4100 5360 6130
87 641 2071 4070 5550 6210
88 641 2072 3910 5040 6460
89 - 641 2072 . 4090 5750 6540
90 641 2073 4090 | 5130 5910
91 641 2073 4390 5570 6280
92 641 2074 3870 . [ 5320 | 5850 , ,
93 641 2074 | 3960 . 4060 5520 5405 6010 6174 75% 114%
94 666 2117 4420 | | 5840 6070 K
95 666 | 2117 4600 5570 6050
96 666 . 2118 = 4490 5820 6240
97, 666 2118 4070 | 5780 6050
98 666 2119 4320 5590 6170 )
99 666 2119 4260 5750 6050
100, 666 2120 4240 5570 6130 o - |
101 666 2120 4460 | 4358 5700 | 5703 6230 | 6124 - 76% 107%
102. 685 . 2157 = 4690 6300 6280
103 685 | 2157 = 4760 | 6190 , 6760
104 685 = 2158 4240 6150 6230 . » _ ;
105 685 = 2158 4240 | 4483 5980 = 6155 6600 6468 . - 73%  105%
106 695 2166 4690 , 6720 ' :
107 695 2166 4260 . 6230 6560
108 695 2167 4810 6330 6760 -
109 695 2167 4690 4613 6600 | 6470 6630 6650 - 71% 103%
110 700 2171 4880 6030 6600 T
111 700 | 2171 4930 6000 6560 -
112 700 = 2172 4510 6120 6670 - : _
113] 700 . 2172 4490 = 4703 6080 6058 = 6690 6630 > 78%, 109%

page 2 of 3 11/19/2009 2:46 PM . Break Test Summary.xlsx
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RC3 analysis ) Concrete Strength Over Time

‘ /28 days 90/28da$?§

2181 4900 6240

_____________________ 114
115 2181 4810 6190
116 ..2182 5020 _.5410 '
117 2182 . 5040 | 4943 5360 5800 7470 7015 85%  121%
118 2196 3780 5480 7320

119 2196 3890 | 5480 7340
120 2197 4070 5910 . 7260 o ;
121 2197 4120 3965 5340 5553 7090 7253 71% 131%
122 L2219 3640 5550 . 6070 ’

_____________________ 123 ..2213 3640 0480 6260
124 2220 3750 5540 5410 B
125 2220 3890 | 3730 5410 - 5495 5940 5920 | 68% 108%
126 2225 4550 5470 | . 6540 ‘
127 2225 4560 5750 - 6460
128 2226 4490 5680 7220 B
129 2226 4140 4435 6230 | 5783 7010 . 6808 - TT% 118%
130 a2 ,
131 + u .1.7900
132 o , : 17380 7393
133 L 6900
134 o 7530
135 > ‘ U 7650 |
136 2 - 2930 o
137 ' 6800
138 B ? 6830
139 ; b 6370
140 ' ‘ 8220
141 f 8030

142 N 7520

143 o v 6600
144 6610
145 ‘ f _ 6100

page 3 of 3 ' 11/19/2009 2:46 PM Break Test Summary.xlsx



4 Rev. Stat:___ Finish: . Difference . (30Mr)

MR TSBURGH TESTING LABORATENY

FM 2.5 Exhibit 2, pg 1 of 6] PITTSBURGH, PA.

Crder No, TA-7732
Supplier's Delivery
Seriat o, 7B T/ 6

' REPORTED TO:  FLORIDA POWER CORP.

. PROJECT: CRYSTAL RIVER PLANT UNIT NO. 3
. Concrete Supplier: West Coast Concrete, Inc.
. Arch-Engineer: Gilbert Assoc., Inc.

General Contractor: J. A. Jones

1To ' |
: Date P-/E~2/ Timeloaded & ~— _ Class SCpr Vass =+ Other ]
© TruckNo.__ /S5 ¥  Load No. V4 Cu Yds.___ =% Counterto 0 (5

Cum. Cu. Yds. "3 °F Moisture: F.A_3.87% 339 Lbs CA _% Lbs
Design S.5.D. W. Adj. Batch W

: Cement (Type) &% 3980 3484

C.A. (Size ) .

(Size }

. FA 682y £0 é0

< Daratard HCF 235 2Ss

" Darex AEA : '

5 Water, et L3P Totaa T FYE Added
o lee GO Lo Gals.
i Total Moisture S 39 iss Gas
| Total Water | 43 8s . Gis
| Rev. & Mixing Speed: Stat (O Fimsh______ <G Dift. 2> {100 Max)

Signature of Batch Plant Inspector: £ Q_r__@
Portion of Strucfurg)\qiﬁ Placed: M

Time of Ar, Totat Rev. | {300 Max}
Time Placement Comp. _ Elapsed Time _ {8 Hr Max}
Ambient Temp. _____ °F ConcreteTemp. __  °F Swmp_____ {H")
Remaks: Cylinder No's. A%

Water Added in Field: _  Gal/Cu. Y.

Remarks:

Field inspectors Signature: |



QTTSBURGH TESTING LABGRAT%Y

FM 2.5 Exhibit 2, pg 2 of 6 PITTSBURGH, PA

Order No. TA7732
. Supplier’s Delivery

. Serial No. __ /€ S22

REPORTED TO:  FLORIDA POWER CORP.

PROJECT: 'CRYSTAL RIVER PLANT UNIT NO 3
Concrete Supplier: West Coast Concrete, Inc.
Arch-Engineer: . Gilbert Assoc., Inc.

General Contractor: J. A. Jones

Date 9‘/3"'7 /  Time Loaded ___ 20 EC  Class SC 4 Mass [+ Other [

1 Truck No.. /52 Load No. 2. Cuvis._ -3 Caunter to 0 [5
§ Cum. Cu. Yis.__ & °F Moisture: F.A. 3,57 %_ 239 Lbs, C.A % Lbs
_ Deslgn S.5.D. wt. Adj. Batch W.
§ Cement (Type) Z I y50 398
3 C.A.(Size ) :
3 (Size____) .
F.A. RIS 2d/o
§ Daratard HCF 25" 25
# Darex AEA . _ S
- B water, Gals. __ /380Totd _4%0 -  Added
i lce - £o  ibs Gals.
@ Total Moisture . ' 237 tbs._ Gals. .
§ Total Water 2329 . Gds
B Rev. at Mixing Speed: Start. %> Finish____"ZQ Dift,_____Z< (100 Max)
Signaure-of Batch Plant inspector: __ _ . g,) c?. : ' |
Partion of Structure Placed: M o '
z  Time of Arr. w Total Rev. v (300 Max.)
g Time Piacement c Etapsed Time &0 “ESNRE: (1% Hr. Max.)
§ Anbient Tom._ Pl F Concmte Tew. 70 °F Sw_ 7 (147
N Remarks: Cylindes No's. Air %
.f:_.," . | Ao] JBCHEF s o
B waer Ascedin Fieid:_ oo 6a/Cu. Y. |
$ Rev.Stat:_42S Finish: __/7% Diffesence (30 Mis.)
B Remaks: . | -
Field inspectors Signature: DA - e e e e

AT e L AR e A TP A i T ST AT (RN e KT € ST i SR ST DD N O e e T e 1 S A TR s B i M e L SR e e e SN A e 1




S TSBURGH TESTING LABORATURY

PITTSBURGH, PA.

FM 2.5 Exhibit 2, pg 3 of 6

QOrder No, TA-7732

~ Supplier's Delivery
e Setiat ho. S /8
{ REPORTED TO:  FLORIDA POWER CORP. - -
! PROJECT: CRYSTAL RIVER PLANT UNIT NO. 3 -

- § Concrete Supplier: West Coast Concrete, Inc.

Arch-Engineer: Gilbert Assoc., Inc.
2 General Contractor: J. A. Jones '

-y - 2y '
Y Date__7—7E- 7 Time Loaged {2 ~ _ Class _->C 4t Mass {=} Other ]
3 TuckNo.___ /37  toadNo.___ 3 Cu. Yds. & 3 Counterto0 [F

Cum. Cu. Yds. __ ' °F Moisture: F.A._T S % 237 Lbs; C.A % __Lbs
_ Design S.5.D. Wt. ~ Adj. Batch Wt. .
§ Cement (Type) ZZ 2980 35S /o
i C.A. (Size } ‘ '
(Size ) . :
F.A. 6825 70 8c
Daratard HCF 75 VA sl
Darex AEA I :
Water, Gals. /320 Total . S Y7 Added ' 7
lce | €3 ibs . Gals, |

@ Total Moisture 23y Lbs. . Gals..

8§ Total Water | L3880 Gals,
§ Rev. at Mixing Speed: Start O __ Finish 20 it 2o (100 Max.)
.. § Signature of Batch Plant Inspector: ____ E. 61 .

g Portion of Structure Where Placed: e »‘9_@-3 ﬂ /z :

§ TimeofAn._/Z 7 <. Total Rev. (300 Max.)
g Time Placement Comp. Elapsed Time (1% Hr. Max.)

f  Ambient Temp. Z __ °F ConcreteTemp. 28 _ °F Smp___ % (14"
Remarks: _ Cylinder No's. ~ Air% ’ ‘
Water Added in Field:___——————Gal./Cu. Yd. o —
Rev. Statti——""" Finish: Difference _ (30 Win,)

Remarks:




B YSBURGH TESTING LABORATGH

FM 2.5 Exhibit 2 pg 4 of 6] PITTSBURGH, PA.

 Order No. TA-7732
Supplier's Delivery

Serid No. _ L9

1 REPORTED TO:  FLORIDA POWER CORP.

-{ PROJECT: CRYSTAL RIVER PLANT UNIT NO. 3
.{ Concrete Supplier: West Coast Concrete, Inc.
{ Arch-Engineer: Gilbert Assoc., Inc.

General Contractor: 1. A. Jones

16 : ' . '
} Date 7 /8- Tine Loaded ul Class 40 W-S—- Mass (& Other [
Trck No.__ 72 Load No. yd Cu. Yds. & Counter t0. 0 [&—

Cum. Cu. Yds. _&@__°F Moistwre: F.A_#.5 % %40 Lbs; CA_£. 5" % 276 ibs

| Design 5.5.D. #t. -_ Adj. Batch Wt.
Cement (Type) ZZ= SEO - Jozg
C.A. (Size_&2 ) AT %2 30
(Size } , ' .

F.A, 72/2 i B L)

Daratard HCF /88 /88

Darex AEA _ 28 28 .

Water, Gals. “.AMTotal S Added
;& lce L7 Lbs Gals.
" # Totat Moisture ‘ - BrE b ___ Gals,
. § Total Water 22 09 _ Gals.

4 Rev. at Mixing Speed: Start & Finish %20__(100 Max.)
¥ Signature of Batch Plant Inspector:

& Portion of Structure Where Placed:
- & Time of Arr.___ Total Rev, ' ~ (300 Max.)
Time Placement Comp. Elapsed Time {1%2 Hr. Max.)
Ambient Temp. ___ ___ °F Concrete Temp. __ ~  °F Slwmp_____ (14"

A Remarks: © Cylinder No's. Air %

B Water Added in Field: Gal./Cu. Yd. |
Rev. Start: Finish: Difference : (30 Min.)
Remarks: :




B TSBURGH TESTING LABORAT 6w

FM 2.5 Exhibit 2, pg 5 of 6 | | T TSBURGH, PA, |

Order No. TA-7732
Supplier’s Delivery

Sorial No. /PP

*

REPORTED TO: FLORIDA POWER CORP.

PROJECT: CRYSTAL RIVER PLANT UNIT NO. 3
-~ § Concrete Supplier: West Coast Concrete, Inc.

s Arch-Engineer: Gilbert Assoc., Inc,

Gener_al Contractor: 4. A. Jones E :

§ Date F-AS-7/ _ Time Loated 22— Class VY et N8 Mass [d- Other ]

8 TuckNo. /3 _ Load Ne. 2. Cu. Yds. & Counter to 0 [<3

Cum. Cu. Yds. __ /&5 °F Moisture: F.A £ 25% 288 Lbs, CA_L I % _2/€ Lbs

Design 5.5.D. Wt. Adj. Batch Wt '

Cement (Type) & ' @9@ SoPs

# C.A (Size_62) W i /415 [ 20D

(Size ) - : .

. Ao PSS

2 Daratard HCF 768 /7E8

& Darex AEA 28 2 8 - .

= Water, Gals. @R 208 Totd Sy Added
£ lce | L0 ibs._ Gals.
g Total Moisture | B€Y b Gals.
& Total Water . ' 2208 - Gals. !
& Rev. at Mixing Speed: Stat O Finish 20 Diff, (100 Max)
Signature of Batch P _ant Inspedor: i p Q » '
?' Portion of Structure Where Placed: PA/R SUA '
E TimeofAn.__ 2 2 S ~ Total Rev. {300 Max.)
£ Time Placement Comp. Elapsed Time (1% Hr. Max.)
& Ambient Temp. __ °F ConcreteTemp. "7 °F Swmp_____ (14"

* Rematks: - Cylinder No's. Air %

Water Added in Field: A Gal./Cu. Yd.

- Rev. Start:

henah /é’%ﬁ

;&&w@:ﬁmﬂiﬁm%mnm 1A ié’"a EEGMRE TR e e R




¢/(TSBURGH TESTING LABORATORY =

FM 2.5 Exhibit 2, pg 6 of 6 |PITTSBURGH, PA.

" Order No. TATI32

- . : o _ Suppljer's Delivery - .
ok o gt 2992
{.REPORTED TO:  FLORIDA POWER CORP. - R
 { PROJECT: ~  CRYSTAL RIVER PLANT UNIT NO. 3 : ;
-{ Concrete Supplier: West Coast Concrete, Inc. '
{ Arch-Engineer: - Gilbert Assoc., Inc.

General Contractor: J. A. Jones

date L7 EY_ time Loaded __ 77 =2 Class Divt-s Mass 9 Other [}

Truck No.__ /S~ % Load No. 3 CuYds._ & Counterto0[o-
Cum. Cu. Yds. 2% _°F Moisture: F.A We3™% 368 1bs; CA_LS %.z_ﬁ_ Lbs.
Design 5.5.D. Wt. : Adj. Batch wt.

Cement (Type) & SO50 _ Jos2
CA (Siz_62) /2750 L s2am

(Size____) :
F.A. » 220 420
Daratard HCF L8 /6€
Darex AEA 28 28 ‘ '
Water, Gals. 2204 Tota sy ~_ Added
Ice . S5O Abs : Gals.
Total Moisture LOF  ibs.____ Gals.
Total Water ' 2288 : —_— Gals.

Rev. at Mixing Speed: Start O Finish pdo) Diff__ 20 (100 Max.)

" Signature of Batch Plant Inspector: ' F Q ‘v@
- Portion of Structure W, aced: Z é’ 13 /0 A

Time of Am.__// _ Totat Rev. 72 {300 Max.)
Time Placement Comp, ¢ £ Etapsed Time __g‘é___ },L‘é Hr. Max.)

Ambient Temp. °F ConcreteTemp 7L  F sum (H4*)
Remarks: Cylinder No's. o A%

*

Water Added in Field:  Gal/Cu. Yd.
Rev. Start: ' Finish: Difference
Remarks: .




FM 2.5 Exhibit 1 pg 1 of 2

Slump of Supplied Concrete - Bay 12
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CR3 11/23/2009 1:53 PM test data original filled v1.xls




CR3

FM 2.5 Exhibit 1 pg 2 of 2

Ambient and Concrete Temperatures - Buttresses 3-4 (RB-15)

# Ambient Temp.

11/25/2009 5:47 PM

% Co e Temp.

test data original filled v1.xls



