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Iowa Electric Light and Power Company

April 23, 1984
NG-84-1681

Mr. Harold Denton, Director

Office of Nuciear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Subject: Duane Arnold Energy Center
Docket No: 50-331
Op. License No: DPR-49
Masonry Wall-Besign

Dear Mr. Denton:

This letter is submitted in response to Mr. D. B. Vassallo's
letter dated February 22, 1984 regarding masonry block walls at the DAEC.
The information conta1ned in Attachments 1 and 2 provides our response to

the information requested.

Please contact this office if there are add1t1onal questions

regarding this subject.
Very truly yours,

Richard W. McGau

Manager, Nuclear Division

RWM/BWR /dmb*
cc: B. Reid
L. Liu
S. Tuthill
M. Thadani

NRC Resident Office
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— NOTICE —

THE ATTACHED FILES ARE OFFICIAL RECORDS OF THE
DIVISION OF DOCUMENT CONTROL. THEY HAVE BEEN
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l.a

Question:

Response:

Attachment 1
Page 1 of 4

Response to
. Request for Additional Information
Masonry Wall Design, IE Bulletin 80-11
(dated February 22, 1984)
Duane Arnold Energy Center
Docket No. 50-331

With reference to the reinforcement in masonry walls, the
ACI 531-79 Code (1) specifies that the minimum area of
reinforcement in a wall in each direction, vertical or
horizontal, shall be 0.0007 (0.07Z) times the gross
cross—sectional area of the wall and that the minimum total
area of steel, combined vertical and horizontal, shall not
be less than 0.002 (0.2%) times the gross cross—sectional
area. Clarify whether the reinforced walls at this plant
meet the above requirements., It should be noted that the
horizontal reinforcement is installed to satisfy the minimum
reinforcement requirement for a reinforced wall.

The masonry walls reviewed at DAEC for Bulletin 80~11 meet
the reinforcing requirements of ACI 531-79 for reinforced
masonry walls. This is based on a review of design drawings
for masonry walls at DAEC (See Reference 3, Attachment 5,
Design Drawings A-21, Revision 5 and A-22, Revision 2). We
have summarized the percentages of horizontal and vertical
reinforcement for various wall thicknesses in the table
below.

Z of Reinforceﬁent

Wall

Thicknesses Vertical Horizontal Total
8" 0.24 0.32 0.56
12" 0.16 0.21 0.37
2'-3" 0.14 0.15 0.29
4'=0" 0.116 0.081 0.203

Note: 1, For wall thicknesses between 12" and 2'-3" the
percentage of reinforcement would be greater than
the percentages specified for a 2'-3" wall
thickness.

2, For wall thicknesses between 2'=3" and 4'-0" the
percentage of reinforcement would be greater than
the percentages specified for a 4'-0" wall
thickness.

REGULATORY DOCKET FILE COPY



., - Attachment 1

Page 2 of 4
- 1.b Question: If the joint reinforcement is used to resist tension in
the walls meeting the above minimum requirements, it
should follow the working stress design method which

limits its allowable to 30 ksi. Please clarify whether
this requirement has been satisfied. If this requirement
is not satisfied, identify all affected walls along with
the calculated stress value for each wall and indicate
specific actions planned to correct this situation.

Response: The masonry walls reviewed at DAEC for Bulletin 80-11 are
reinforced masonry walls which meet the reinforcing
requirements of ACI 531-79. The working stress design
method was the method of design utilized (unless noted
otherwise for load combinations involving extreme
environmental or abnormal loads).

Joint reinforcement was used in resisting the tension in
masonry walls. The calculations used an allowable stress
for joint reinforcement equal to 24 ksi which is less than
the allowable specified by ACI 531-79 (Fg = 30 ksi).

This allowable stress was increased for loading
combinations as defined in Reference 3, Attachment 3,
Section 5.2,

Therefore the walls reviewed at DAEC for Bulletin 80-11
meet the requirements as stated in the question above.

‘ l.c Question: Indicate if there are any walls that may have been

. qualified using the tensile resistance of the joint
reinforcement but not satisfying the above stated minimum
requirements. It should be noted that the NRC, at
present, does not approve the use of joint reinforcement
to qualify this type of wall (See attached staff
position). In view of this, indicate all walls belonging
to this category and your intended actions to bring those
walls in compliance with the staff criteria.

Response: As previously stated the masonry walls reviewed at DAEC
for Bulletin 80-11 meet the reinforcing requirements of
ACI 531~79 for reinforced masonry walls, Therefore no
walls have been qualified using the tensile resistance of
the joint reinforcement which do not satisfy the
requirements stated in Question l.a.

2, Question: With respect to the compressive strength of masonry and
mortar strength, the Licensee indicated that a test
program was conducted (2) to confirm the assumed values
used in the analysis (fpr= 2000 psi and m, = 2000
psi). 1Indicate whether the tests were conducted in
accordance with ASTM C140 for the masonry units and ASTM
E447 for the masonry prisms. Also provide the test
results for review.



"y e Attachment 1

Page 3 of 4
Response:  Attachment 2 are the test reports for the masonry block
. and mortar used in the construction of masonry walls at

DAEC. The test reports for masonry block do not make
specific reference to the procedure used for testing, but
do specify that the block conforms to ASTM C90, Grade NI
(with exception to moisture content). In reviewing the
ASTM specification (ASTM C90) for Hollow Load-Bearing
Concrete Masonry Units the specified sampling and testing
procedure is ASTM C140. This indicates that the tests
were conducted in accordance with ASTM C140.

The masonry prism test (ASTM E447) was not conducted for
testing masonry compressive strength.

3. Question: Please note that the NRC is currently preparing a position
statement regarding the energy balance technique, which
will be forwarded to the Licensee in the near future. 1In
the meantime, please clarify whether the following walls
have also been qualified by the energy balance technique:
412-13, 412-14, 412-17, and 412-18 (from Attachment 4 of
Reference 2). If yes, explain why they were not included
in the first respomnse of Reference 2.

Response: Wall 412-13 (subject to pipe rupture load) was originally
analyzed using yield line theory as stated in Reference 3,
Attachment 4, Page 7 of 11. This wall was re—examined
after the NRC expressed a concern with the use of yield
. line theory. Our re-evaluation of this wall determined
that the wall would behave elastically using an energy
balance technique as a method of analysis. This is stated
in the revised report Reference 2, Attachment 4, Page 7 of
11. '

Walls 412-14 and 412-17 were analyzed using the working
stress design method. The energy balance technique or
yield line theory was not used in the qualification of
these walls. (Note: Reference 3, Attachment 4,

Page 7 of 11 stated that wall 412-17 used "Yield Line
Theory for pipe break”. This wall was reanalyzed (for jet
impingement load) using working stress design method and
Reference 2 deleted the comment with regard to "Yield Line
Theory for Pipe Break”).

Wall 412-18, (subjected to seismic and room pressurization
loads) was originally analyzed using an inelastic energy
balance technique as stated in Reference 3, Attachment 4,
Page 7 of 11. This wall was re-examined after the NRC
expressed a concern with the use of inelastic energy
balance technique. Our re-evaluation of this wall
determined that the wall would behave elastically using
the working stress design method. Therefore the comment
stating "Energy balance with pipe break loading” was

. deleted in the revised report Reference 2, Attachment 4,

Page 7 of 11.
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References: 1. ACI 531-79 and ACI 531-R-79
. Building Code Requirements for Concrete Masonry Structures
American Concrete Institute, 1979,
2., L.D. Root (Iowa Electric Light and Power Company) Letter
with Enclosures to H.D. Denton (NRC)
Subject: IE Bulletin 80-11, Masonry Wall Design
October 6, 1982 (LDR-82-264)

3. L.D. Root (Iowa Electric Light and Power Company) Letter
with Enclosures to J.G. Keppler (NRC)
Subject: IE Bulletin 80-11, Masonry Wall Design
November 10, 1980 (LDR-80-335)
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iIN CITY TEST.AG AnD ER ISINEZRING L.ﬂ..aORATO'iY INC.

ENGINEERS AND CHEMISTS
662 Cromwell Avenue - St. Paul, Minn. 55114

ONCRETE BLOCK TEST

5%~ DUARETARNOLD NUCLEAR PLANT
PROJECT: PALO, IOWA - BROJECT NO. 7884 DATE: November 24, 1971
REPORTED TO: Bechtel Corporation _ FURNISHED B8Y: Cedar Rapids Block Company
P.0. Box 209 ComES TO:

Palo, Iowa 52324
Attn: M.E. Daubenheyer

LABORATORY No.  6-9695 | . .- ASTM:C90-70
.+ .~ SPECIFICATIONS
DIMENSIONS: " GRADE "N-I"
Sample Number ............... 6 7 8 g . 10 .' .
Size and Type of Block . ... ....... 12"x8"x16" Heavy density - Individual Average of
Length (i) . .ovoenneeeennees 15 5/8 15 5/8° 15 5/8 15 5/8 15 5/8 __ Unit 5 Units
Wiqm (ll:_\.) ............. Ve 11 5/8 11 5/8 11 5/8 11 5/8 11 5/8
Height (x‘n.)..... ............... 7 5/8 758 75/8 75/8 75/8 °
Shell Thickness fin.) .. ........... 133/64 117/32117/32 1 17/32 1 17/32 Minimum 13"
Web Thickness (in.) ............. 19/32 117/64 1 59/64 1 9/32 1 19/64 Minimum 1 1/8'
Weight as Received (b} . ......... 54.69 §7.30 §84.52 84 .40 54.20
NumberofCells ............... 2 2 2 2 2
Void.s (%) ..... PR REEREERE 51 51 51 51 51
Equivalent Web {in./lin. ft.}. . ... ... 3.04 3.04 3.01 3_04 3.02 Minimum 2%"
DateCast.............. REEERRE
‘&BSORPT!ON:
PerCent ....... eesiieaeenas 5.8 3.5 £.9 5.7 5.9
Lb/Cu Floseeeeeeeeeannanenns 7.8 4.9 8.0 7.7 8.0 Maximum 13pct
DRY DENSITY (pef) ............. 136 141 136 137 136

. MOISTURE CONTENT AS RECEIVED:

Per Cent of Total Absorption ... ... 42 73 42 44 * 42 Maximum 35%
COMPRESSION:

Lo (I - v v e e eneeaes e 315,000 400000+ 311,000 257,000 353,000

Gross Area (S0 i) .o v ovevrnvann 182 182 182 182 182

Gross Unit Load (psi}. .. ........ 1730 2200+ 1710 1470 1940 Min,.800psi Min.1000psi
Net Area {sq. in.) . ....ccevveennn .

Net Unitload (psil . . .......c....

Date of Test. . ...cvvceecranas November 23, 1971

POTENTIAL SHRINKAGE (%}........

REMARKS: The above blocks meet ASTM specifications for Grade N-I Hollow Load-Bearing Concrete
Masonry Units except for moisture content.

Samples were submitted to the laboratory and received here on Novemper 5, 1971,

This work was authorized by your Purchase Order Number 7884-F-6959,

S A MUTUAL *ROTICTINN TO CLICNTS, THE PUBLIC AND OURSEILVLS. ALL RIPORTS ART SUSMITTED AS THE CONFIDENTIAL PRCPERTY OF CLIENTS. AKD AUTHOR.
ZATION FOR PUBLICATION CF STATTMENTS. COMCLL: lc-. OR C(XTRACTS FRPOU QR RIGARDING OUR RCPORTS IS ACSCRVED PENDING OUR wmi TYrN AmeenvVaAL

Twin City Testing gfid/ ngmeenng Lan- -), Ine.
) .
By YALELL 24 .
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PROJECT:

“TWIN CITY T

5 E PALO, IOWA

reroRTED TO: Bechtel Corporation
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A/ ved
ESTING AND ENGINEERING LABORATORY, INC.

ENGINEEIRS AND CHEMISTS

662 Cromwell Avenue - S1. Paul, Minn. 55114

CONCRETE BLOCK TEST

DUANE ARNOLD ENERGY CENTER

DATE:

12-7-71

FURNISHED BY:

¢ page 2 of 51

8483801

Box 209 Copies tos (3) TCT & EL, -Inc.~Waterloo
(3) _Falo, Iowa 52324 (3) TCT & EL, Inc.-Falo
LABORATOEY No.  70-1966
DIMENSIONS: - 8m x 8n x 16" Heavy Density ASTM C90-70
SPECIFICATIONS
SampleNo. ........00nnuenn W-1 w-2 w-3 Lo =5 GRADE "N-I"
Type of Block. ............. Corner Std. St. St. Std. Individual Average of
°  Length (Inches) ........... 15 ulC/lé 15 11/16 15 10/16 15 10/16 15 l]f/lé Unit 5 Units
Width (Inches) ............ 711/16 7 11/16 7 11/16 711/16 7 11/16
Height (Inches) ........... 7 10/16 7 10/16 7 10/16 7 lylé 7 10/16
Shell Thickness (Inches) .... 1 4/16 15/16 16/16 1L/16 16/16 Min. 13"
Web Thickness (Inches)..:.. 1 /16 1116 11/16 11/16 1 Min, 1"
Weight (Lba.) ......cuvnn.. L1.37 39.10 Lo.L7 39.40 Lo.80
No.of Cells................ 2 2 2 2 2
VOidS (%) +.euvnsunnnnens. L6 L8 L7 L8 L6
Equivalent Web (in./l-fe)2.L5 2.4 2,45 2.45 2.30 Min, zi¢
COMPRESSION:
Load (Lb8.) «vvvvuvuevnenen 179,000 20L,500 265,000 217,800 287,000
Gross Area (Sq. In.) .757.... 120 21 120 120 120
Gross Unit Load (Lbs./Sq.In.) 1490 - 1650 2210 1810 2350 Min.80Cpsi Min.l1CG f.:
Date of Test December 6, 1971
ABSORPTION:
PerCent ......oovvvunvnnns L.S L.9 Le5 L.8 L2
Lba. Cu.Ft....ovvnnennnn. 6.3 6.7 6.3 6.6 6.0 Max,13 t$::
DENSITY (Lbs./Cu.Ft)...... 139 138 10 138 I
MOISTURE CONTENT (%).. 62 53 51 59 51 Max, 35%

POTENTIAL SHRINKAGE (%)

REMARES: The above block meet ASTM specifications for Grade N-I Hollow Load-Bearing
Concrete Masonry Units except for moisture content as received.

'Samples W-1 through W-5 were submitted to the laboratory and received

bere on 11-30~71.

Twin City Testing and Engineering Laboratory, Inc.

———— - o c——— - .-
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- TWIN C!TY T::STH,} anp ENGINEERING LA= bRATORY INC,

ENGINEERS AND CHEMISTS
o 662 Cromwell Avenue- St. Paul, Minn. 55114 is

SUATETR D nucLear FLANFRETE BLOCK TEST

PROJECT: PALO, IQWA oate: December 22, 1971
-~  REPORTED 'ro:%zgﬂig{ E‘grr‘?pg&ai?gﬁ o FURNISH g,ay—f r.; 8lock Comnanu
P.0. Box 209 ) copt 1‘3\/\*‘“
Palo, Iowa 52324
_ Attn: M'F. Daubenheyer oo
LABORATORY No.  6-9824:- IR ASTH:C90-70
QB ECIFICATIONS
DIMENSIONS: gECHTEL CCR¥ gRADE "N-1"
. 7*3-
Sample NUMbEr - 1o v v evvennns 11 12 13 14 15408 /= .
_Sizeand Type of BIOCK . . v o o vvve e 12"x8"x16" High Density " Individual Average Of
Length (in) ..oovvvennne ......155/8 155/8 155/8 15 5/8 15 5/8 Unit 5 Units
Width (in.) .......: fveee..o.....115/8 11 5/8 115/8 11 5/8 11 5/8 :
Height {in)......ccvceenncannn 758 758 7¢E5/8 738 758/8 )
Shell Thickness{in.} . ......o0uen.. 1 39/64 1 37/64 1 35/64 1 35/64 1 39/64 Minimum 1%"
Web Thickness (in.) . ....coveenns 15/16 117/64 1 17/C< 1 17/64 1 17/€4 Mirn.l 1/8"
Weight as Recsived (1b.) .......... 57.42 56.27 56.61 56.13 57.82 ..
Numberof Cells . ... .. .ovennns 2 2 2 2 2
Voids (%) . . o oo ceveerecansanes 50 51 51 51 50 )
Equivalent Web (inJ/lin. ft). . ..... .3.06 3.05 3.04 3.04 3.04 Minimum 2%"
Date Cast. .....cocceuenansones ' )
.esonprlouz' : )
Por COM + v e eeeeeneeenennns 3.8 4.0 3.6 3.9 3.7
Lb/CU. Fli. e s vviveneneanncnss 5.4 5.7 5.2 _5.6 5.2 ) Max. 12 zc¢f
DRY DENSITY (pef) ..uuveennnens 141 140 141 141 142 - *Min. 147pcf -

MOISTURE CONTENT AS RECEIVED:

Per Cent of Total Absorption ...... 50 48 57 54 57 _ Maximum 353
COMPRESSION: _ '

L08d (15, oo e oeevennnnnnnnns 400,000+400,000*400,000%7400,000+400,000*

Gross Area (S3. in.) .o veveneecens 182 182 182 182 182

Gross Unit Load (psi}. . .. ...t 2200+ 2200+ 2200+ 2200+ 2200+ Min.800psi Min.10CCos1

Net Area (sq. in)) ......... cevens

NetUnit Load (PSi) . ... cvvvvevnns

Date of 'rest..............:...Decenber 21, 1971 : *Project Requiremnent
POTENTIAL SHRINKAGE (%) ........

REMARKS: The above blocks meet ASTM specificattions for Grade N-I Hollow Load-Bearing
Concrete Masonry Units except for moisture content.
The dry density is below the project requirement.
Samples were submitted to the laboratory and received here on December 15, 1971.

A MUTUAL PROTECTISN 1O CLIENTS. THE PUSLIC AND OUBSEZLVIS. ALL RRZPCRATI ARE SUBMITTIO AS THE SSHPAISINTIAL PROSTITY QF CLICNTS. AMD ALTWO®.
PION FOR PUBLICATION OF STATEMENTS. COMCLUINIONS OR LITRACTS FROM OR RECAROING OUR ACPONTE 1S MEICAVED PENDING CUR WRITTIN APSROVAL
B e ——
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' / .. ) . 645-3601
_ TWIN CITY TESTInG 2o ENGINEERING LAJORATORY. INC.
— o ENGINEERS AND CHEMISTS g
662 Cromwell Avenve - St. Paul, Minn. 55114

N4 pualE BRI nucLear ARNFRETE BLOCK TEST
PROJECT: PALO, IOWA pate: December 22, 1971

REPORTED TO: gzgﬂig ggﬁﬁg&aggﬁ rurRNisHED By: C2dar Rapids 8lock Company

P.0. Box 209 COPIES TO:
Palo, Iowa 52324 .
Attn: M.F. Daubenheyer

LABORATORY No. 6-9824 ASTM:(90-70
SPECIFICATIONS
DIMENSIONS: ) GRADE "N-1"
Sample Number . .............. 11 12 13 14 15
Size and Type of Block . . . ... -v .. 12"x8"x16" High Density Individual Average Of
Length (in) . .overneennrannonns 15 5/8 15 5/8 155/8 155/8 15 5/8 Unit 5 Units
Width (in) .o ooeeieennnes ....11 5/8 11 5/8 115/8 115/8 11 §/8
Height (M) . . oo v e e ieeeneeenens 758 758 75/8 73538 758/8
Shell Thickness (in.) . . ..o vvevnns 1 39/64 1 37/64 1 35/64 1 35/64 1 39/64 Minimum 13%"
Web Thickness (in.) .....oounrn.. 15/16 117/64117/64 1 17/64 1 17/€3 Mir.l 1/8"
Weight as Received {Ib.) .......... 57.42 56,27 56.61 £56.18 §7.82
Number of Cells . ... .ocveunen.. 2 2 2 2 2
VOIS (%) . . v e ee v v 50 51 51 51 50
Eguivalent Web (in./lin. ft). . ... ... 3.06 3.05 3.04 3.04 3.04 Minimum 2%"
T Date Cast. .. ...t
'ABSORPTION
PerComt ....oovvirennennnnnn 3.8. 4.0 3.6 3.9 3.7
T o1V R L S 5.4 5.7 5.2 5.6 5.2 Max., 12 z=°
DRY DENSITY (pef) . ...covvensen 141 140 141 141 142 *Min. 147pct

' MOISTURE CONTENT AS RECEIVED:

Per Cent of Total Absorption ...... 80 48 57 84 57 Maximum 35%
COMPRESSION:

LG (15.). v e v e eeeeeaaneens 400,000%400,000+400,000%400,0007400,000*

Gross Area (sQ. i) . .ovevenen.n. 182 182 182 182 182

Gross Unit Load (psi}. . . ......... 2200+ 2200+ 2200+ 2200+ 2200+ Min.800psi Min.1000ps*

NetArea(sa.in) ...............

NetUnitload {psi} . .. ...........

Date of Test......... PP December 21, 1971 *Project Requiremen:
POTENTIAL SHRINKAGE (%) ........

REMARKS: The above blocks meet ASTM specifications for Grade N-I Hollow Load-Bearing
Concrete Masonry Units except for moisture content.
The dry density is below the project requirement.
. Samples were submitted to the laboratory and received here on December 15, 1971.

AB A MUTUAL PROTECTION TO CLITNTS. THI PURLIC AND VES. ALL T8 AAR TTED AB THE COMPIORNTIAL PROPERTY OF CLIENTS. AND AUTHOR.
IZATION FOR PURLICATION OF STATEMENTS. CONCLUIIONS DR IXTRACTS FROM OR RCOARDING QUR REFPOITE IS8 RESIRVID PENOING QUR WRITTEN APPROVAL
E—— — — — ——— R - — pemp———— -




ST T soge 58 51 e Dok

— 645.3501
1. TWIN CITY TESTING ENGINEERING LAGORATORY. INC.
: = ' ENGINEERS AND CHEMISTS _
l 662 Cromwall Avenue - St. Paul, Minn. 55114 @
; ; REPORT OF: CONCRETE BLOCK TEST -
1 DUANE ARNOLD NUCLEAR PLANT
7 PROJECT:  PALO, IOWA DATE: May 10, 1972
: REPORTED -rogg RO;].I EC}' go . 7884 FURNISHED BY:
; echtel Corporation
f P.0. Box 209 COMES TO:
: Palo, Iowa 52324
usonf'ronv No. 6-10161
ASTM:C80-70
DIMENSIONS: SPECIFICATIONS
GRADE "N-1I"
Sample Number . .........c...-.. 26 27 28 29 30
Size snd Typeof Block . . . ......... 12"x8"x16" High Density Individual Average of
Length (M) . .oveerenennaancn 15 5/8 15 5/8 15 5/8 15 5/8 15 5/8 Unit 3 Units
Width (i) o oo veeeienneenneenas 11 5/8 11 5/8 11 5/8 11 5/8 11 &/8
Height (in). .. ..ovvenvnenennes 758 7/58 7/ 75/8 75/8 :
Shell Thickness (in) .. .. ...ooenun. 1.33/64 1 35/64 1 17/32 1 9/16 1 35/64 Minimum 1%"
Web Thickness (in.) .............. 117/64 1 19/64 1 9/32 1 9/32 1 19/64 tin. 1,1/8"
Weight as Received (ib.) ........... 57.21 58.10 57.28 88,11 57.52
Number of Cells . . ......cco0ue-n 2 2 2 2 2
VOIS (%) .o v voe v emeernnneenaan 50 50 50 50 50 '
Equivalent Web (in/lin. fL). . ....... 2,98 3.00 2.96 3.00 - 3.01 Minimum 2%"
Date Cast........ccoeeeeuvanns
‘llll’laasoapTu:N:
PerCont .......oovvvnnn e 4.4 4.3 4.3 4.3 4.3 e -
QJCu. 2 8.2 6.1 6.2 6.1 6.2 Max 13 pcf
DRY DENSITY (pef} ........ ... 140.3 141.6 140.1 141.4 140.8
MOISTURE CONTENT AS RECEIVED:
Per Cent of Total Absorption .. .. .. 56 59 56 58 54 Max imum 35
COMPRESSION:
Load (1B . oo v v i . 400000+ 400000+ 400000+ 400000+ 4C000C+
Gross Area (sa. in.) ..o vvvnn- .- 182 182 182 182 182«
Gross Unit Load (psid . ..o v v v vvn .2200+ 2200+ 2200+ 2200+ 2000+ Min. 800P51 Min.1000ps+
NetArea(sq.in) .........cc00.. ’ =5 /
Net Unit Load (psi) . . ........... X . ERhAN
Date of TeSt. . .. .ouveneennnnnn May 8, 1972 . ‘3 - RN
LY - s
POTENTIAL SHRINKAGE (%) .. ...... . '-\‘_' :

REMARKS: The above block meet ASTM specifications for Grade N- I-HoIIow Load-Bearmg
Concrete Masonry Units, except the moisture content is ton h1gh '

Samplas were submitted to the laboratory and received here on Aprﬂ 28, 1972,

' AB A MUTUAL PROTECTION TO CLIENTE, TME PUSLIC AMD VES. ALL S AR TTED AQ THE CONFIORNTIAL PROFERTY OF CLITINTS. AND AUTHOR-

ITATION FOR PUSLICATION OF STATEMENTS. CONCLUNIONS OR SXTRACTS FROM O REGARDING OUR REPONTY 18 RESCRVED PENOING OUR WHITTEN ARPWOVAL
p—=—— = -

: . . Twin City Testing cannz
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co 645-3601
IN*CITY TESTING AND ENGINEERING LAuORATORY INC.
B _ ENGINEERS AND CHEMISTS ,
' ’l 662 Cremwell Avenue - St. Paul, Minn. 55114 . @
3 , REPORT OF: CONCRETE BLOCK TEST
| rmosmer.  DUANE ARNOLD NUCLEAR PLANT oare.  May 10, 1072
i REPORTED TQ:PROJECT NO. 7884 FURNISHED BY:
Bechtel Corporation .
': P.0. Box 209 comes o
L Palo, Iowa 52324
i_‘ LABORATORY  No. 6-10161
! DIMENSIONS:
: Sample Number ................ 31 32 33 34 35
‘ Sizeand Typeof Bloek. . ......... B8"x8"x16" High Density Individual Average of
Length(in) ....ovvvvvnennnnnnn 15 5/8 15 5/8 155/8 15 5/8 15 5/8 Unit 3 Units
Width (in) .....oevvecnnnnnnns 758 758 758 75/8 75/8
Height (in) . .o ooervneecnannnnnn 758 758 758 75/8 75/8
Sheil Thickness (in.) . . ........... 119/64 1 19/64 1 15/64 1 19/64 1 15/64 Minimum 1%"
Web Thickness (in.) ............. 13/64 13/64 13/64 11/32 1 3/64 Minimum 1"
Weight as Received (b} ..........40.93 41.09 41.57 41.03 41.21
Numberof Cells . .............. 2 2 2 2 2
VOidS (%) .. oo vevnnansannnn.. 86 46 46 46 46
Equivalent Web (in./lin. ft.).. . ... ..2.48 2.48 2.48 2.48 2.48 Minimum 2%"
DateCast........connevannnnse
‘lll' ABSORPTION:
T 4.2 4.4 43 45 4.4
LB/Cu. Flee v oo ineieanes 6.1 6.3 6.2 6.4 6.4 Max. 13 oct
DRY DENSITY (pef) .. .oveonnnne. 142.1 142.0 143.2 141.2 142.4 |
MOISTURE CONTENT AS RECEIVED:
Per Cant of Tots! Absorption . ... .. . 49 50 52 50 51 Maximum 35
COMPRESSION:
Loed (IB). ..o vvvreriannannen 324,000 320,000 332,000 326,000 316,000
Gross Ares (sq. in.) . ...vvevnnnns 119 119 119 119 119 :
Gross Unit Load (psi}. ........... 2720 2690 2870 2740 2650 “Min. BOOD@n.IOOOpsf
Net Ares (sq.in)} ............... = e .
< Net Unit Load {psi} . ............. 3 = g
Dateof Test.......coouuuunnn. May 8, 1972 — _ .J)
POTENTIAL SHRINKAGE (%) .. ...... -- _— 3
REMARKS: The above block meet ASTM specifications for Grade N-I Hollow Load- Bearmng
Concrete Masonry Units, except the moisture content is too high. ;*731

Samples were submitted to the laboratory and: received here on April 28, 1972,

AS A MUTUAL PROTECTION TO CLIENTS. THE PUSLIC AND OURSEILVES. ALL AKPOATE ARE SMOMITTED AS THE CONPMDENTIAL PROPERTY OF CLIENTS. ANMD AUTHOR.
IZATION FOR PUGLICATION OF STATEMSNTS. CONCLUINIONG OR TXTRACTE FROM OR RRCARDING OUR REPORTS (8 RESEAVED SENOING OUR WRITTEN APPROVAL

Twin City Testing ineering ry, Inc
By //
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I . 7 -7 645-3601
‘ TWIN CITY TESTING anp ENGlNEERING LABORATORY. INC.

. v ENGINEERS AND CHEMISTS '
o _-' 662 Cromwell Avenue - St. Paul, Minn. 55114 @
’ =2 REPORT OF:. CONCRETE BLOCK TEST
fe o> DUANE ARNOLD NUCLEAR PLANT . May 10, 1972
i PROJECT: PALO. IOWA DATE: \
|l rerorTED TOPROJECT NO. 7884 FURNISHED BY:
i Bechtel Corporation comEes TO:

P.0. Box 209
Palo, lowa 52324

LABORATORY 7;40. 6-10161

DIMENSIONS:
Sample Number . ............... 31 32 33 34 35
Sizeand TypeofBlock . ... ....... B8"x8"x16" High Density Individual Average of
Length(in) ......ouvveeeennnns 15 5/8 155/8 15 5/8 15 5/8 15 5/8 Unit 3 Units
Width(in) .............. e 758 75/8 758 75/8 75/8
Height (in). .. ..covivinennnnnnn 7 5/8 75/8 75/8 75/8 7 5/8
Shetl Thickness (in) . ............ J 19/64 1 19/64 1 15/64 1 19/64 1 15/64 Minimum 1%"
Web Thickness (in.) ............. 1 3/64 13/64 13/64 11732 1 3/64 Minimum 1"
Weight as Recsived (1b.) ........... 40.93 41.09 41.57 41.03 41.21
Number of Cells . .............. 2 2 2 2 2
VoidS (%) .. oo e enneeaeaaesad 46 45 46 46 46
Equivaient Wab (in/tin. ft.)........ 2.48 2.48 2.48 2.48 2.48 Minimum 24"
DateCast..........ccvceeevennn )

. ABSORPTION:

Por Cont ..o A2 4.4 43 4.5 4.4
Lb/Cu Fto. oot 6.1 6.3 6.2 6.4 6.4 Max. 13 oc”

DRY DENSITY (pef) .. onnnnnn... .162.1 142.0 143.2 1412 142.4 |

MOISTURE CONTENT AS RECEIVED:

Per Cant of Total Absorption ...... 49 50 582 50 51 Maximum 35
COMPRESSION:

Load (IB). ... ....oiivennn, 324,000 320,000 332,000 326,000 316,000

Gross Area(sq. in.) ............. 119 119 119 119 119

Gross Unit Loed (psil. . .......... 2720 2690 2870 2740 2650 Min.800psi Min.1000ps:

Net Area(sq.in) ...............

Net Unit Load (psi} . .............

Dateof Test.................. May 8, 1972

POTENTIAL SHRINKAGE (%) ........

REMARKS: The above block meet ASTM specifications for Grade N-I Hollow Load-Bearing
Concrete Masonry Units, except the moisture content is too high.

Samples were submitted to the laboratory and' received here on April 28, 1972.

AN A MUTUAL PROTECTION TO CLITNTS. THE PUSLIC ANMD OUNRSELYES. ALL AKZPOATE ARE SMOMITTED AB THE CONMDENTIAL PROPERTY OF CLIENTS. AND AUTHOR.
IZATION FPOR PUGLICATION OF STATEMENTS, CONCLUINONG OR CITRACTS FROM OR RECGANGCING OQUR REPONTS (S ASSTRVED SENDING OUR WRITTEN APSROVAL
e - — - "]

Twin wa Engineering
8.
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S Lr=r
' Y ¥ 645-3501
: T\'JlN CIT7 TESTE.«oann ENGINEERING L;.‘;\'UQRATCRY. e,

ENGINEERS AND CHEMISTS

*. 662 Cromwell Avenue - St. Paul, Minn. 55114 ) @
/% ., meport or: MORTAR COMPRESSION TESTS '
DUANE ARNOLD ENERTY CENTER
PROJECT: Pm’ Io-.-‘vA . DATE: 9-1.71
REPORTED TO: Bech;el Corporation _ " FURNISHED 8Y: Bechtel Corporaticr
Bax 209 . .
\xpalo’ Towa 52324 , COPIES TO: 8)) ggg : FE.:II:’ %nn:. - '-;:ﬁr]oo
) - . - ’ o =
FIELD DATA: S
# Job Identification 1A - 1B 1C
# Date Cast B 8~25-71 8-25-71 8-25-71
& Age to be Tested, days ' 7 28 ) S0 .
&# Type of Sample 2" x 2" cubes
# Location Placed | Turbine building block placement mortar

Specified Strength @ 28 Days

Mix Proportions:

Cement o | Sh#
ine Agg. . 25L43

Acnixture IR ) Hidra lime 10

COMPRESSIVE STRENGTH: . ,
Laboratory &mb« '. o 71416-1 T71416=-2 ' 711;'16-3;
Date Received | se2s-m 8-26-T1 8-26-71
Method of Curing: ' o A
Days on Job & Earoute 11 1 1
Days Lab. Cured .| 6 27 89
Area, square inches ' h.?
Load at Failure, pounds SR 10,500
Strength, psi __ 2620
. REMARKS: # Information taken from field data sheet prepared by kr. Olson.

A NUTUAL PROTFCTION TO CLIZINTS, TME PUBLIC AND GUROTLYES. ALL RCPORTS ARE SUBLTTTID AR THE CONPICENTIAL PROPERTY OF CLIINTE. ANG AUYNOS.
IZA710M POR PUGLICATION OF STATEMENTS, COMCLUSION® OR KXTRACTS PROM O RICARDING OUR SEPONTS (8 RISIAVED PINDIS® OUS WRITTEN APPAIVAL

-"'i")k." ¢ {/ el e Twin City Testing ond Engineering Leborgtory, Inz.
'4‘ i'! ’.;’- T /,‘"-’wd %‘—“ A :

S T A3 P By — ke
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N . 645-3601

TWIN CITY TESTING ano ENGINEERING LABORATORY. INC.

ENGINEERS AND CHEMISTS
662 Cremwell Avenue -~ St. Paul, Minn. 55114

REPORT OF: MORTAR COMPRESSION TESTS
“ DUANE ARNOLD ENERGY CENTER
PROJECT: PALO, ICHA DATE: 9-21-71, 10-11-71
REPORTED TO: Bechtel Corporation FURNISHED BY:
Box 209
cores To{3) TCT & EL, Inc.-Waterloo
(3) hlo, Iowa 5232h (3) TCT & m‘, Inc.-Palo
FIELD DATA:
% Job Identification A B c
# Date Cast 9-1L =71 9=1=71 9-11-71
#* Age to be Tested, days 7 7 7

* Type of Sample 2% x 2" cubes

* Location Placed Block mortar room #1 - Turbine Building

Specified Strength @ 28 Days

# Mix Proportions: Mortar
# Cement SL#
# Fine Agg. 25L#

Hydrated lime - 10#
AEA - 0,7 fl. oz.

# Admixture
# Admixture

COMPRESSIVE STRENGTH:

Laboratory Number 7179-1 TILT9-2 | 71L7$-3
Date Received 9-20-71 $=20-~71 9=-20-71
Method of Curing:

Days on Job & Earoute 6 6 6

Days Lab. Cured 1 1 1
Area, square inches k.0 L.O L.O
Load at Failure, pounds 13,800 15,300 15,000
Strength, psi 3450 3820 370

REMARKS: # Information taken from field data sheet prepared by Mr. Olson.

I uAmmnammmmmm.ummmwumummmwumn‘m
IBATION POR PUBLICATION OF STATEMENTS. COWCLUZIONS OR IXTRACTS PRON OR RESARDING OUR AKPORTS 8 RESENVED PFENOING OUR WIRITTED APPEOVAL

——

Twin City Tasting and Engineering Laboratery, Ine.

By
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.- 845-3601
. TWlN CITY TESTlNG ENGINEERING LR3ORATO‘RY INC.

ENGINEERS AND CHEMISTS
842 Cromwell Avenue~ Si. Paul, Minn. 55114

REPORT OP: MORTAR COMPRESSION TESTS

DUANE ARNOID ENERGY CENTER '

PALO, IOWA DATE: 9-23-71

Bechtel Corporation . ruRNISHED 8Yy: Bechtel Self Mixed
Bax 209 :

éonn-?o:(j) TCT & EL, ,Inc.-Waterloo

(3) Palo, Iowa 52324 (3) TCT & EL, Inc.-Palo

FIELD DATA:

& Job Identification A - 28 | ' 2C

# Date Cast 8-26-71 - 8-26-T1 8-26-71
# Age to be Tested, days 28 28 28

# Type of Sample 2" x 2" cubes

# Location Placed _ Turbine building block placement mortar

Specified Strength @ 28 Days

# Mix Proportions: . Mortar
% Cement: oL
Fine Agg.s 25L#
Admixture s Hydrated lime-l1C#
# Admixture: : AFA - 0.5 fl. oz.
COMPRESSIVE STRENGTH:
Laboratory Number TL77-1 TILT77=-2 TL77=3
Date Received 9=20-=71 9~20=71 9=20=-71
Method of Curing:
Days oa Job & Earoute 25 25 25
Days Lab. Cured 3 3 3
Area, square inches 4.0 L.O L.0
Load at Failure, pounds . 23,600 23,000 23,800
Strength, psi . 5500 5750 5950

REMARKS: & Information taken from field data sheet prepared by Mr. Clson.

.uAmmnmmm_mmmmmmummwwm AND AUTHOS-
[BATION POR PUBLICATION OF STATREENTE. GOACLU of EXTR mummmmammmmw
Twin City Testing and Engineering Lo . Inc.
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I‘ . - i ) | "3 ) S . 6435-3601
. “TWIN CITY TESTING ano ENGINEERING LABORATORY. INC.

ENGINEERS AND CHEMISTS

@;ﬂt"l \ 662 Cromwell Avenve- St. Paul, Minn. 55114
\\;\ J: REPORT OF: ~ MORTAR OOMPRESSIOR TESTS

P: g% ;?‘Mom ENERGY CERTER DATE: 9-24-71

REPORTED TO: Bechtel Corporation : FURNISHED 8Y: Bechtel Self Mixed

(3) g:lxofogcwa. 5232k : conEs e 83 ggr'r ?z g: gs :::lteorloo

" FIELD DATA:

# Job Identificaticn O 3B 3c

# Date Cast | 82 | 8-27em 8-27-71

&% Age to be Tested, days : 28 28 |28

# Type of Sample 2" x 2" cubes '

# Location Placed I‘urb:l.ne building block placement mortar

Specified Strength @ 28 Days

%# Mix Proportions: Mortar
# Cements SL#
# Fine Agg.: 25L#
#* Admixtures Hydrated lime 12,.5#
# pdmixture: AEA - 22 oz.
COMPRESSIVE STRENGTH:
Laboratory Number 71L478-1 T1L78-2 71L78-3
Date Received o §=20~71 $=20~71 $=20-71
Method of Curing: '
Days oa Job & Eamute | 2 2l |24
Days Lab. Cured L L L
L Ares, square inches 4.0 1.0 4.0
Load at Failure, pounds 22,200 20,000 19,500
Strength, pai 5550 5000 1870
- —— -

i 'REMARKS; * Information taken from field data sheet prepared by Mr. QOlscn.

uAmmnmmm_mmmmm“mummmwumn-m
EATION POR PUBLICATION STATRMENTS. GONCLY oR EXTR mnmnmmammmmm

Twin City Testing and Engineering La . Inc.
@ By S iﬁg e i %
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645-3601

TWIN CITY TESTING a0 ENGINEERING LABORATORY. INC.

ENGINEERS AND CHEMISTS
662 Cromwell Avenue = St. Paul, Minn, 55114

REPORT OF: MORTAR COMPRESSION TESTS
LUAIT A7CLL ENERGY CENTER .,
PROJECT: PALO, IO DATE: 10-6=T71
REPORTED TO: Bechtel Corporation FURNISHED sY: Bechtel Self lhiixed
Bax 209 comes to:(3) TCT & EL, .Inc.-Waterloo
(3) Palo, Iowa 52324 | (3) TCT & EL, Inc.-Palo
FIELD DATA:
# Job Identification ' A B c
# Date Cast 9-29-71 9=-29-71 9-29-71
% Age to be Tested, days 7 7 7

%* Type of Sample 2" x 2" cubes

# Location Placed Control building tlock walls

Specified Strength @ 28 Days

# Hxx Pmpomons Block mortar
Cement: oLi#
Fine Agg.: 25h#
Admixtures Hydrated lime - 1C#
# Admixture AEA - 0.7 oz.
COMPRESSIVE STRENGTH:
Laboratory Number 71522-1 71522-2 71522-3
Date Received 10-1-71 10-1-71 10-1-71
Method of Curing:
Days oa Job & Earoute 2 2 2
Days Lab. Cured s S 5
Area, square inches L.0 L.O L.O
Load at Failure, pounds 16,400 16,500 13,590
Strength, psi 4100 k130 3380

REMARKS: # Information taken from field data sheet prepared by Mr. Olson.

A BUTUAL PRDTECTION TO CLIENVS. THE PUBLIC AMD OUASEL VER, AlL AEPOATY ARE SUGAITTED AS THE COMMOENTIAL PADPEATY OF CLIENVE. AND AUTHOS-.
or CONCLUBIONS Of LXTRACTS PRON Of AESARDING OUR AKPORTS (S REIBERVED FENGINS OUR WINTTER APPEOVAL

Twin City Testing and Engineering Lubocm. ne.
By 3
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‘ TW!N ClTY TESTING A ENGINEERING LABORATORY INC.

ENGINEERS AND CHEMISTS
662 Cromweil Avenve = $t. Paul, Minn. 55114

REPORT OF: MORTAR OOMPRESSION TESTS
DUANE ARNOLD ENERGY CERTER y
FALO, IOWA - oatz:  10-27-71 |
Bechtel Corporation : ruRNISHED Bv:Bechtel Self Mixed
Bax 209
comes To: (3) TCT &*EL, Inc.-Waterloo
Palo, Iowa 52324 (3) TCT & EL, Inc.-Palo

FIELD DATA:
4 Job Identification ‘ D E F
# Date Cast §-29-T1 §=29=T1 §-29-TL
# Age to be Tested, days 28 | 28 28
# Type of Sample 2" x 2" cubes
# Location Placed . Comtrol Buildinz block walls
Specified Strength @ 28 Days )
# Mix Proportions: Block mortar
4 Cement: - Sl -
Fine Agg.s 25L#
# Coarse Agg.: Hydrated lime - 10#
& mture $ . ) Am - O 07 0Z .
COMPRESSIVE STRENGTH:
Laboratory Number  Ti52h-1 7152L=2 715243
Method of Curing: .
Days on Job & Enroute 2 2 2
Days Lab. Cured 26 26 26
Ares, square inches h‘o hco hoo
Load at Failure, pounds 23,000 23,800 22,200
Strength, pai 5750 5950 | 5550
e — e —

REMARKS: # Information taken from field data sheet prepared by Mr. Olson.

. uAmmnmmmmw—l«—.mmmmmummmwummm
mA OF STATRMENTS. oF CXTR m-nmommwmmmmmu,

ﬂ
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! TW!N CITY TESTING AND ENG!NEERING LABORATORY INC.

ENGINEERS AND CHEMISTS
j' 662 Cromwell Avenve- St. Paul, Minn. 55114

REPoRT OP: MORTAR OOMPRESSION TESTS
DUANE OLD ENERGY CENTER
. PaLo, ;g“n DATE:  10-27-71 |

REPORTED TO: DBechtel Corporation : rurNiIsHED BY:Bechtel Self Mixed

Bax 209

comes to: (3) TCT & EL, Inc.-Waterloo
(3)  FPalo, Imma 5232l | (3) TCT & EL, Inc.-Palo

FIELD DATA:
# Job Identification D E F
# Date Cast §=29-T1 $-29-71 - | 9-29-71
# Age to be Tested, days 28 | 28 26
# Type of Sample 2" x 2" cubes
# Location Placed Control Buildinz block walls

-

Specified Strength @ 28 Days

# Mix Proportions: Block mortar
# Cements , oL#
‘9 Fine Agg.t 25L#
# Coarss Agg.: Hydrated lime - 10#
# - Admixtures | AEA - 0.7 oz.
COMPRESSIVE STRENGTH:
Laboratory Number 715241 _ T152L-2 715214.-3"
Date Recsivad 10-1-71 10-1-71 10-1-71
Method of Curing: .
Days cn Job & Earoute 2 2
Days Lab. Cured 26 26 26
Area, square inches L.0 L.O Lk.0
Load at Failure, pounds 23,000 23,800 22,200
Strength, psi 5750 5950 5550

REMARKS: # Information taken from field data sheet prepared by Mr. Olson.
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R REPORT OF:

<-
-

PROJECT: PALO, IO

REPORTED To: Bechtel Corporation

/  Box 206
9) Palo, Iowa 52324

il S i e - e

ENGINZERS AND CHEMISTS

o rAAL B
e ‘v? &£2 Cromwell Avenue - St. Paul, Minn. 55114
g ll“- ‘e /\ ' .

KO ITAR COMPRESSION TESTS

S T L

g A
“'fw‘f DUALE AFIOLD ENERGY CELTER

DATE:

S “P‘:‘Se‘ \S of. 5|
/VC.W?L"

..'.v)_ O R B Y )

11-2-71

FURNISHED B8Y:
- comes To:(3) TCT & EL, Inc.=-waterloo

(3) TCT & EL, Inc.-Palo

" FIELD DATA:

# Job Identification

# Date Cast

% Age to be Tested, days
# Type of éample

# Location Placed

Specified Strength @ 28 Days

# Mix Proportions:

D ‘ E
10-5-71 | 10-5-71
28 28

2" x 2" cubes

10-5-71
28

Turbine building tasement - block mortar

Block mortar

#  Cement: oly#
5 Tinme AZZ.s é5ust
Admixiure: Hydrated lime - 10#
Admixtures AEA - 25 nl.
COMPRESSIVE STRENGTH: ‘
Laboratery Number T15uk-1 71lcth=2 715kl =3
Date Received '10-7-71 10-7-71 10-7-71
Method of Cu?ing: :
Days on Job & Enmoute 2 2’ 2
Days Lab. Cured i 25 2% 26
Area, square inches L.2 L2 L fO
Load at Failure, pounds 1$,0CC 1¢,00c0- 19,500
Strength, psi L750 L1500 L&75

REYMARKS: # Information taken from field data sheet prepared by Lr. Olsen.

TR NITEE Soba AU - S AR A S e
AT, "o b - Lo BEEL A TR N AL 08 A AT * -
.
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TWlN C|TY TESTING ano ENGNEERING LABORATORY INC.

ENGINEERS AND CHEMISTS
662 Cromwell Am-St. Paul, Minn. 55114

REPORT OF: MOATAR OOMPRESSION TESTS

DUANE AENOID ENERGY CENTER
PALO, IOWA

Bechtel Corporation

Bax 209

(3) Palo, Iowa 52324

DATE: u—5—71 .
FURANISHED mT: Bechtal Self Mixed

comes To:(3) TCT & EL, . Inc.-Waterloo
(3) TCT & EL, Inc.-P&lO

FIELD DATA:

# Job Identification A [ B c

# Date Cast 10-28-71 10-28-71 10-28-71
& Age to be Tested, days 7 7 7

# Type of Sample 2" x E“A cubes

# Locatica Placed Turbine Building wall BWT #39 & LO @ 757=6"

Specified Streagth @ 28 Days

# Mix Proportions: Block mortar
# Cements Su#
Fine Agg.s 25’-L#
# Coarse Agg.:
» . nted lim 12.5#
; MEh E’

COMPRESSIVE STRENGTH:
Laboratory Number 71593-1 71593=2 71593-3
Date Received 11-1-71 11-1-71 11-1-71
Method of Curing:
Days on Job & Earoute L L L
Days Lab. Cured 3 3 3
Area, square inches h.g- ‘ Lo L. ‘
Load at Failure, pounds 11,700 10,200 14,300
_Strength, psi 2925 ‘ 2550 3575

REMARKS: # Information taken from field data sheet prepared by Mr. Olson.
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TR o ) _ 6453601
~ TWIN CITY TESTI. 5 avo ENGINZERING LAJORATORY. INC.

ENGINEERS AND CHEMISTS .

662 Cromwell Avenue - St. Poul, Minn. 55114

REPORT OF: . MORTAR MIX DESIGN-TYPE "PL* FOR REINFORCED MASONRY

' DUANE ARNOLD NUCLEAR PLANT
PROJECT: PALO, IOWA DATE:  November 12, 1971

. . PROJECT NO. 7884
] 'azromu TO: Bechtel Corporation FURNISHED BY:
Box 209 COPIES TO:
Palo, Iowa 52324
Attn:-M. F.

LABORATORY No.  6-9681

MATERIAL USED:

1) Dewey Portland Cement, Type II (ASTM Specification C150-68) produced by Dewey
Portland Cement Company, Davenport Ilowa.

2 Western Miracle Lime, Type "S", (ASTM Specification €207-49) produced by The
Western Lime and Cement Company, Milwaukee, Wisconsin.

3) Masonry sand (ASTM Specification C 144-66T) fufnished from the project.
MIX PROPORTIONS:

1.0 part Dewey Type II Port]ahd Cement (byvvolume)

.31 parts Western Miracle | ime (by volume)
0 parts Masonry sand 2by volume)
ter - 13.2% - ‘ by batch weight)

Flow -  126%
PROPERTIES QOF MIX:

. ASTM:C476-63
A. Water Retention: , SPECIFICATIONS
Initial Flow - 126% . 130 + 5%
Flow after Section -~ 108% A~
Water Retention - 85.7% Minimum 70% LN
B. Compressive Strength: (Average of three 2" cubes) ééié;ftiitﬁﬁr;
7-Day Strength 4930 psi © Minimum 1600 psi - ,5;3/;_,.\
28-Day Strength 6380 psi Minimum 2500 p&iy WU,
C.  Wet Unit Weight: 132 pef o, Y e Y
B. Air Content: 8.7% -+ Maximum IB%C_,:L"‘:?/ <
'Cl?J; Co.
_ REMARKS: : | S, 00

Based on the above test results, this mix will have satisfactory strength and water .
retention for a type "PL" mortar. '

y .
. - | wzéif(? Eleiia

— \

A® A WUTUAL PROTECTION TO CLIENTO, THE PUSLIC AND QURSELVES. ALL RIPOAYS ART TYED A9 Fue VOENTIAL PROPERTY OF CLIENTE, AND AUTHOR.
(ZATION FOB PUBLICATION OF STATEMENTS. CONCLUSIONS OR LXTRACTS FRON O REGARCING OUB ’t’o"l 18 RESEAVED PENMDING OUN WRITTEN APPROVAL.

- G iy —_——
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645-3601

-~ TWIN CITY TESTING A ENGINEERING LABORATORY. INC.

. AN ENGINEERS AND CHEMISTS
. {: T ' 662 Cromwell Avenue - $t. Paul, Minn. 55114 ‘3

REPORT OF: , MORTAR MIX DESIGN-TYPE "PL" FOR REINFORCED MASONRY

NS DUANE ARNOLD NUCLEAR PLANT :
PROJECT: PALO, IOWA DATE: November 12, 1971
REPORTED TO: PROJECT NO. 7884

Bechtel Corporation FURNISNED BY:

Box 209 coPiEs TO:
Palo, Iowa 52324
: M ubenhayé

LABORATORY No. 6-9681]

MATERIAL USED:

1) Dewey Portland Cement, Type II (ASTM Specification C150-68) produced by Dewey
Portland Cement Company, Davenport Iowa.

2 Western Miracle Lime, Type "S", (ASTM Specification C207-439) produced by The
Western Lime and Cement Company, Milwaukee, Wisconsin.

3) Masonry sand (ASTM Specification C 144-66T) furnished from the project.
MIX PROPORTIONS:

0.31 parts Western Miracle [ ime (by volume)

3.0 parts Masonry sand 2by volume)
Water - 13.2% by batch weight)
Flow - 126%

‘1.0 part Dewey Type II Portland Cement (by volume)

PROPERTIES OF MIX:

ASTM:C476-53
A. Water Retention:- SPECIFICATIONS
Initial Flow - 126% 130 + 5%
Flow after Section - 108%
A Water Retention - 85.7% Minimum 70%
B. Compressive Strength: (Average of three 2" cubes)
7-Day Strength 4930 psi Minimum 1600 psi
28-Day Strength 6380 psi Minimum 2500 psi
c. Wet Unit Weight: 132 pef a
D. Air Content: 8.7% Maximum 182'1
REMARKS : '

Based on the above test results, this mix will have satisfactory strength and water
retention for a type "PL" mortar.

Twir{,Cit g and Engi atory, Inc.
o i o () e

\

AS A WUTUAL PROTEGCTION TO CLIENTS. THE FUBLIC AKD OURSELVES. ALL REPOATS ARE SUBMITTED AS CONPIDENTIAL PROPERTYY OF CLIENTE. AND AUTROA-
(ZATION FOR PUSLICATION OF STATEMENTSE. CONCILUSIONS OW LXTRALTS Fwow OR RRGARDING GUR rﬁm IS RESTTVES IRNSING CUR WRITTRN APPROVAL.
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TWIN CITY TES1.NG ano ENGINEERING LABORATCRY. INC.

ENGINEERS AND CHEMISTS
862 Cromwell Avenue- St. Paul, Minn. 55114

REPORT OF: MORTAR COMPRESSION TESTS
DUANE ARNOLD ENERGY CENTER .

PALD, IOTZA OATE: 11-26-71
REPORTED TO: Bechtel Corporation FURNISHED BY: Bechtel Self H:‘;(ed

Box 209
ComES TO:(3) TCT & EL, .Inc.-wWaterloo
(3) Palo, Iowa 5232L (3) TCT & EL, Inc.-Palo

FIELD DATA:

# Job Identification D : E F

# Date Cast 10-28=-71 10-26=71 10-28-71

4 Age to be Tested, Mn 28 28 28

* Type of"Sanple 2" x 2" cubes

# Locatiou Placed Turbine Building wail BWT #39 & LO «757=6"

Specified Strength @ 28 Days

% Mix Proportions: ' Slcck mortar
# Cenment? - sL#
‘ # Fine Agz.: - 25L#
# Acdmixiures Bydrated lime: 12.5# 128.6# pcf unit weight
' %  JAdmixiture: AEX 25 nl. 58° temperature
COMPRESSIVE STRENGTH:
Laboratory Number 7155L=-1 71356Lk=2 71s5k-2
Date Received 11-1-71 11-1=-71 11-1-71
Method of Curing:
Days on Job & Enroute L L L
Days Lab. Cured 2L 2L 2L
Area, square inches h-Q L.O L.O
Load at Failure, pounds - | 2L,0CC 21,500 21,500
Strength, psi 60C0 5375 375 -

REMARKS: # Information taken from field data sheet prepared by Mr. Olsor.

lummolmmumuuounmmmn-mmwommu

Twin City Testing ond Engineering Laboratory, Inc.
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TWIN CITY TEST.IG

REPORT OF:

*,paszu ?ZQ_§£.,.‘5_‘. -

a0 ENGINEERING L..BORATORY. INC.

ENGINEERS AND CHEMISTS

662 Cromwell Avenue - $t. Paul, Minn. 55114
MORTAN COMPRESSION TESTS

DUANE ARNOLD ENERGY CENTER
PALO, IOWA
Bechtel Corporation

OATE:

2-29-

M\
645-3600

-

72

FURNISHED BY: DBechtel Self Mixed

Box 209
4 & ’. [ <
O Feae, o R R A
FIELD DATA: T
= Job Icllentiﬁcation D E F
= Date Cast 2-1-72 2-1-72 2-1-72
= Age to be Tested, days 28 28 28

= Type of Sample
= Location Placed
= Specified Strength @ 28 Days

«=Mix Proportions:

2" x 2" cubes

Test batch

Block mortar

—abt—per 2000 ST

Temperature 79°

* Cement ou#
* Fine Agg. 2544
‘ * tgmixture li. 5¢ hydrated lime
* nixt
- d:‘ z:urel ze 3& g'?l' Agg.ter
COMPRESSIVE STRENGTH:
Laboratory Number 71746-1 71746-2 7L746-3
Date Received 2-3-72 2-3-72 2-3-72
Method of Curing
Days on Job & Enroute 2 2 2
Days Lab. Cured 26 26 26
Area, square inchen i L L
Load at Failure, pounds 11,500 10,400 16,000
Strength, psi 2875 2600 4000

REMARKS:

«Tnformation taken from field data sheet prepared by Mr. Olson.

Twin City Testing and Engineering Lo

20 &




o TWIN CITY TESTECS

PFROJECT:

ENGINEERS AND CHEMISTS

____{Kﬁf..-ll_op_..EI. .
7, 217 .
/}'Z"b ‘/g- 3310 -

662 Cromwell Avenue - St. Paul, Minn. 55114,

DUANY. ARNOLD ENERGY CENTER

MORTAR CCMPRESSICN TESTS

* DATE: June 7, 1972

anp ENGINEERING L/_ICRATCRY. INC.

: PALO, TOWA : . .
- * -
! usrou"rsa TO: Bochtel Corporation FURNISHED B8Y: Job Mixed . |
i P.0. Box 209 comgs To:(1) Twin City Testing and Engineeri:
Palo, Iowa 52324 Laboratory, Inc. = Palo, iowa
’ (1) Twin City ‘i'es_ting and Eniineegé_
"FIELD DATA!- - . . - e SRR
* Job Identification A - B c D E F.
" % Date Cast May 31, 1972 . |
% Age to be Tested, days. 7 7 7 28 . 28 . |28 _
# Type of Sample Sﬁg 2" Mortar Cubes
# Location Placed | Reactor ﬁilﬁing BWR 13 @757 ‘and
o . A Turbine Building BWT 11 @734
Specified Streagth @ 28 Days : A ' ' .
% Mix Proportions: ) )
: Cement- . "94 lbs. Portland cement
Lize . | 12.5 1bs. Hydrated lime ) .
« Sand + - . 1254 1lba. Masonry Sand : -
. Admixture ABA- .
COMPRESSIVE STRENGTH: ; . Y - T . o e
' Laboratory Number 210 210|210 . 210 210 | [210
Date Received June 5, 1972 | © ° . e
e e
Method of Curing: .
Days on Job & Earoute . [ .. }3 S 5. S .. .5 B
Days Lab. Cured o 2 2 2 ) 23 23 - 123 ,
* Area, square mehes 6.60 °41‘.0() ;4;00 4,00 4.00 4 .00
Loed at Failure, pounds 13,07 12,890(13,460 = | g :
' Strength, psi - 3260 3220 [3360 < T
- e
) T : Sl e S en e
REMARKS: o o L | c &"i"‘"‘"" TS
'# Information taken from data sheet prepared by M. Olsonm. Co N
. . v hd . L T \-[Jt"'/'z — .
o . . 2 ]?7- .

te e O

A WUTUAL PROTECTION TO cum-. THE PUBLIC ANS CURSELYER. ALL REPORTS ARE SUSMITIEO AS THE CONFIDENTIAL PROPERTY OF CLIENTS. AND AUTWOR.
TION FOR PUSLICATION OF STATEMENTE. CONCLUSIONS OF CXTRACTS FRON Of REGARGING OUR REPOATS I8 RESKBVED PENOING OUS WRITTEM APPROVAL:

rotory, Inc.
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645-3601

- TWIN CITY TESTi*G ano ENGINEERING 1-"BCRATCRY. INC.

“~{ ENGINEERS AND CHEMISTS ~—
662 Cromwell Avenue- St. Poul, Minn. 55114

/ REPORT OF: MCRTAR CCMPRESSION TESTS
. PRouECT: DUANE ARNOLD ENERGY CENTER oate:  June 12, 1972
[}t .
i PALO, IOWA
REPORTED TO: FURNISHED BY: Job Mixed
b Bechtel Corporation Twin City Testing and Engineer:
! . P.0. Box 209 comes To:  Laboratory, Inc., Paio, Icw=
Palo, Iowa 52324 Twin City Testing and Engineer:
! Attn: Mr. Daubenheyer Laboratory, Inc., Waterloo, Io:
4

| FIELD DATA:
‘ / * Job Identification
* Date Cast
‘/ * Age to be Tested, days
% Type of Sample
*[ ocation Placed
Specified Strength @ 28 Days

#Mix Proportions:

A B Cc D E F
June 5, 1972

7 7 7 28 28 28

Six 2" Mortar Cubes

Tubine Building BWT 11 D+E, Reactor Building BWR 13

Cement 94 lbs. Portland cement
Lime 12.5 1bs. Hydrated lime
Sand 250 lbs Masonry Sand
Admixture 25 ml. AEA
COMPRESSIVE STRENGTH:
Laboratory Number 213 213 213 213 213 213

Date Received June 9, 1972
Method of Curing: i
Days on Job & Enroute 4 A : 4 A 4 4
Days Lab. Cured 3 3 3 24 24 24
RO P
Area, square inches 4.00 4.00 4,00 4.00 [[?.90 Toms 4.00
: ARG AR
Load at Failure, pounds 15,220 1£,320 15,380 IR T PO
J . \"', -
Streagth, psi 3810 3830 3850 Ui qf -
" og “Z
REMARKS: Crrs
# Information taken from data sheet prepared by Mr. Olsonm. : 28 S 2n

AS A NUTUAL PROTECTION TO CLIENTS, THE PUSLIC ANG OGURSELVES. ALL REPORTS ARE SUBMITTED AS THE COKPIDEKTIAL PROPENRTY OF CLIENTS. ANO AUTWMOR.
IZATION FOR PUBLICATION OF STATEMENTS. COMCLURBIONS QR LXTRACTS PROM OR RELGARDING OUR REPOATS (B RISKNVED PINOING OUR WRITTENM APPROVaL

Twin City Testi ihg keBoratory, Inc.

and Enginee
Y 4
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TW!N CITY TEST'&{G AND ENGl EER!NG LABCRATCRY. INC.”

.. ——

. _4‘-__—-—

</ ENGINEERS AND CHEMISTS ,J
* 662 Cromwell Avenue - St. Paul, Minn. 55114

REPORT OF: MORTAR CCMPRESSICN TESTS

DUANE ARNOLD ENERGY CENTER

PROJECT:

= DATE: June 12, 1972
. PALO, IOWA
REPORTED TO: .FURNISHED BY: Job Mixed
Bechtel Corporationm Twin City Testing and Engineer:
.0. Box 209 comEes To:  Laboratory, Inc., Paic, Icwn
Pao, Iowa 52324 Twin City Testing and Engineer:
Attn: Mr. Daubenheyver Laboratory, Inc., Waterloo, Io-

FIELD DATA:

* Job Identification A B c D E F
* Date Cast June 5, 1972
* Age to be Tested, days 7 7 7 28 28 28

% Type of Sample
* [ ocation Placed
Specified Strength @ 28 Days

*Mix Proportions: "

Six 2" Mortar Cubes

Tubine Building BWT 11 D+E, Reactor Building BWR 13

B

: 243 DRAa
Cement 94 1bs. Portland cement EEDE TN
Lime 12.5 lbs., Hydrated lime R
Sand 250 1bs Masonry Sand ~:
Admixture 25 ml. AEA JU ] :
R =
COMPRESSIVE STRENGTH: TR A
- 38 ,7~‘...' ',-v.
Laboratory Number 213 213 213 213 213 213 )
Date Received June 9, 1972
Method of Curing:
Days on Job & Enroute 4 4 4 4 4 4
Days Lab. Cured 3 3 3 24 24 24
Area, square inches 4.00 4.00 4.00 4.00 4.00 4.00
Load at Failare, pounds 15,220 15,320 15,380
Strength, psi 3810 3830 3850
REMARKS:

#* Information taken from data sheet prepared by Mr. Olsomn.

AB A NMUTUAL PROTECTION TO CLIENTS. THE PUSLIC AND OUASELVES. ALL REPORTE ARE SUSNITTED AS THudi CONFIOLRTIAL PROPEATY OF CLIINTE. AND AUTRGA-

HCCI.UI!OIV OR EXTRACTE FRON OR SKGAROING OUS REPOARYS (8 RISKAVED PINOING QUR WAITTEM APPROVAL

‘mno. FOR PUSLICATION OF STATEM

Gt =

Twin City Testi

ing keBoratory, Inc.
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645-3601

TWIN  cITY TEST_.G ano ENGINEERING L_BORATORY. INC.*/<C%-
June 19, 1972

ENGINEERS AND CHEMISTS 63
Job Mixed

662 Cromwell Avenue - $t. Paul, Minn. 55114
TCT & EL, Inc. - Waterloo

REPORT OF: MORTAR CCMPRESSICN TESTS
DUANE ARNOLD ENERGY CENTER

PALO, IOWA
Bechtel CErporaf'n on

REPORTED TO: 5 0. Box 209
(3) Palo, Iowa 52324

FROJECT:

DATE:
FURNISHED BY:
COPIES TO: $3

Attn: M.F.. Daubenheyer 3) TCT & EL, Inc. - Palo
: FIELD DATA:
\ .
*1Gb Identification A B C 10 E F
* Date Cast May 19, 1972
* Age to be Tested, days 14 14 - 114 28 28 28

* Type of Sample
* Location Placed
Specifiad Strength @ 28 Days

* Mix Proportions:

Siz 2" Mortar Cubes

Reactor Building, BWR - 30 and Turbine Building BWT 24, 26,
11A, 12, 13 & 14

Cement 94 1bs. Portland Cement
Lime 12.5 1bs. Hydrated Lime
Sand 254 1bs. Masonry Sand
Admixture 25 ml AEA -
COMPRESSIVE STRENGTH:
Laboratory Number 202 202 202 202 202 202
Date Received May 30, 1972
Method of Curing:
Days on Job & Earoute 11 11 11 11 11 11
Days Lab. Cured 3 3 3 17 - 17 17
Area, square inches 4.0 4.0 4.0 #.0 4.0 4.0
Load at Failure, pounds 16,160 14,950 (15,490 19,480 19,240 |18,110
Streagth, psi 4040 3740  [3870 860 4810 4530

REMARKS: *[nformation taken from

,‘ e ..: -
field data sheet prepared by Mr, Olson. -

N

THE CONPIDENTIAL PROPEETY OF CLINNITE. AMD AUTHOS.
EXTRACTE FROM Of AZGARDING OUR SIPONTS (§ RCEEAVED PENDING OUD WRITTEN APPROVAL

'y —

!
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't/ 645-3601

: 4’/ ' T\"IN CITY TESTlFr"v ano ENGINEERING LMRATORY INC.” ’ICM

ENGINEERS AND CHEMISTS
- 662 Cromwell Avenue - St. Paul, Minn. 55114

uzrérr or: MORTAR COMPRESSION TESTS

roJECT: - DUANE ARNOLD EXERGY CENTER  DATE: June 28, 1972
- PALO, TOWA

Bechtel Corporation . FURNISHED BY: Job Mixed
«0. Box 209 cores 10:(1) Toin City, Testing and Engineeris
lo, Iowa 52324 Laboratory, Inc. = Palo, iowa

(1) Twin City Testing and En .neera.
e %E:ﬁe&riﬁe, icv
FIELD DATA: , ' '
* Job Identification = - ‘ A ) B c. D E 5
# Date Cast Msy 31, 1972 .
#* Age to be Tested, days 71 7 |28 28 |28
';Typ. of Sample ’ ' Six 2" Mortar Cabes
*Locanon Placed Reactor Building BWR 13 @757 and | R
Turbine Bailding BWT 11 @734 Lo S e it
Specxﬁed Streagth @ 28 Days : : ~
) ' ,'\ 9 .~y
% Mix Proportious: JL‘! <0 1372
. 94 1ba. Portland cement Rome ..
Lime 12.5 1lbs. HBydrataed lime T A A
Sand : 254 1bs. Masonmry Sand : . 223 7824 <P,
Admixture . ARA- .
COMPRESSIVE STRENGTH: : .
Laboratory Number {210 210 |210 , 210 210 [210
Date Received | June 5, 1972
LR SN - t
Method of Curing:
Days on Job & Enroute 5 S S R - 5 5
" Days Lab. Cured E 2 2 2 - 123 23 23
Ares, squure inches 4.00 4.00 |4.00 4,00 4.00 (.00
Load at Failure, pounds 13,070 12,890{13,460 . (18,570 18,980 19,920
Strength, psi ‘ 1260 3220 |3360 Jpeao 4750 980
REMARKS: ‘

* Information taken fr::n' data sheet presared by M, Olson.

BUTUAL PEOTICTIIN TO CLIZNTI, Thd PUBLIC ANMG OUASELVES. ALL REPOATS ARS TRD AS ™w8 NYLAL PRO ANG AUTHOR.
FOR PUBLICATION OF STATIMNINTE, m‘ﬂ“ O/ LXTRACTS PRON “ w SUR AZFORYTS IS RCERAVED mu-. .U. WRITTEM APPRQVAL
ez - . M oratory, Inc.

;ﬂj« g &,4“:") — Twln Cﬂy Te | v
- B A/bt‘_v_@ }47'-#3//,"6?C
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645-360)

T OTWIN ClT‘! Te STE\J AND ENGHNEERENG LA-DRATORY. INC.

ENGINEERS AND CHEMISTS
662 Cromwell Avenue - St. Paul, Minn. 55114

REPORT OF: MORTAR COMPRESSION TESTS
PROJECT: DUANE ARNOLD ENERGY CENTER DATE. July 3, 1972
PALO, IOWA
REPORTED TO: pugu sHED BY: Job Mixed
A ) chtel Corporation ' Twin City Testing and n..n;,.m.-:;

O. Box 209 , cories To:  Laboratory, Inc., Palo, Itw:

Palo, Iowa 52324 : Twin City Testing and Engim- - -
Attny Mr. Daubenheyer Laboratory, Inc., Waterlo, -
FIELD DATA:
""Job Identification . A B c D ._ E ) F
"‘. Date Cast . June 5 » .1972
¥ Age to be Tested, days 7 .7 7 . 28 28 28
% Type of Sample . | 8ix 2™ Mortar Cubes
*ocation Placed _ Tubine Building BWT 11 D+E, Reactor Building BWR 13.
Specified Strength §428 Days
’
*\ix Proportions: :
Cement 94 lbs. Portland cement ’ ' .-
Lime 12.5 1bs. Evdrated lime :
Sand 250 1bs Masonry Sand
Admixture o 25. ml. AEA
CCMPRESSIVE STRENGTH: ¢
Laboratory Number 213 213 213 . J213 . 213 213
Date Received ' June 9, 1972
Method of Curing: : ‘
Days on Job & Enasoute 4 4 4 4 4 4
Days Lab. Cured 3 3 . 3 24 24 24
Area, square inches 4.00  4.00 4.00 |4.00 4.00 4.08
Load at Failure, pounds 15,220 15,35%v " 15,380 {21,870 22,800 22,780
Strength, psi ‘ .| 3810 3830 ' 3850 [5480 5700 5700
RE! 1ARKS:

. -

-nformaticn taken frem data sheet prepared by Mr. Olson.

VUTUAL SPOTRITION TO CLITHTE. TUR SHRLIM 4me CURIKLYTE, ALL INPERTE ARS BUBRITITO Ad Thd CONFILEMTIAL PHOPERTY OF CLIZNTD. ANO 4UT~T.
T TSR ST LIZATION OF MTATIASRTE, SONCLUs.ims Gw LCTMACTS FiGM OR ALCARDING ClA RFFOATS 18 KUILAVED PEMDING OUR WAITTFa amc 2wl

Twin City Testinmand Enginees hg L uSorgtery, in:.
"ﬂ /’ /' .’ /" / S
P\———’ :: ,.L-—ln(ﬂ—..(. _/_-\— V/L/W\" LA e
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’). ‘*( Y 645-3601
‘ -
£ TWIN CITY TESTI:«S Ano ENGINEERING LAs.GRATGRY INC. .
? a ENGINEERS AND CHEMISTS Vs Jo s
o 662 Cromwell Avenue- St. Paul, Minn. 55114 S @
(g \;/.
REPORT OF: MORTAR  COMPRESSION TESTS Oo ( o € :
SS=%  DUANE ARNOLD ENERGY CENTER G C?P
! PROJECT: PALO,~TOWA . opare: July 6, 1972 v 0
E Beentel Corporation
| REPORTED T0: 0. Box 209 runmsuzo_l%; . gﬁb M;x$d :
Palo, Iowa 52324 : a0, fova
‘ FIELD DATA:
Job Identification A B c D E F
Date Cast . June 29, 1972 4
" Age to be Tested, days 7 7 7 28 28 28
Type of Sample Six 2% Mortar Cubes -
Location Placed Reactor 8u11d1ng BWR-49, 13, 30, 51, and Radwaste Building
BWRW 2C, 3A .
Specified Strength 8 28 Days
Mix Proportions:
Cement 94 1bs. Portland Cement
Lime 12.5 1bs. Hydrated Lime
Sand 254 1bs. Masonry Sand
Admixture 25 ml AEA
COMPRESSIVE STRENGTH:
Laboratory Number 221 221 221 221 221 221
Date Received July 5, 1972
Method of Curing:
Days on Job & Earoute 6 6 6 6 6 6
Days Lab. Cured 1 1 1 22 22 22
Area, square inches 4,00 4.00 4.00 4.00 4.00 4.00
Load at Failure, pounds 16,960 17,610 | 17,000
 Strength, psi 4240 4400 4250
e
REMARKS:

The above samples were taken on the job by Mr. Olson.

NUTUAL PROTECTION TO CLIENTE, THR PUBLIC AND DURSELYES. ALL REPORTS ARE SUSMITTED A® THE COMPICENTIAL PROPERTY OF CLIENTS. AND AUTHOS.
FOR PUBLICATION OF STATEMENTS. CONCLUBIONS OB SITRACTS FROM OR ARAARSING OUR REPFORTS IB ALSERVED PENDING OUS WBITTEM APPROVAL




T“'?S“! CIY TESY

REPORT OF:

PALO, IDWA

() anp ENAINEIRING

P"ﬂ‘z
.

ENGINEERS AND CHEMISTS

662 Cromwell Avenue St. Paul, Minn. 55114

MORTAR ' CCIATARSSICH TESTS

" DUANE ARHOLD ENERGY CENTER

July 27, 1972

DATE:

Bechtel Corporation
.0. Box 209

FURNISHED BY: Job Mixed

14.3::#

/77&./%9("

. 645-3601

SRATSDY. IS, .

Iowa 52324 - TCT & EL - Palo, Iowa
e e —
FIELD DATA: T
Job Identification A B ¢ D E F
Date Cast June 29, 1972
" Age to be Tested, days 7 7 7 28 28 28
Type of Sample Six 2" Mortar Cubes
Location Placed Reactor Building BWR-49, 13, 30, 51, and Radwaste Building
BWRW 2C, 3A .
Specified Strength @ 28 Days
’/?_ﬁ.\
Mix Proportions: P
Cement 94 1bs. Portland Cement N T
. Lime 12.5 1bs. Hydrated Lime N i
Sand 254 1bs. Masonry Sand N
Admixture 25 ml AEA gl
COMPRESSIVE STRENGTH: Rt Eie )
Laboratory Numbes 221 221 |221° 221 21 |221
Date Received - July 5, 1972
Method of Curing:
Days on Job & Earoute 6 6 6 6 6 6
Days Lab. Cured 1 1l 1 22 22 22
Area, square inches 4,00 4.00 4.00 4.00 4.00 4.00
Load at Failure, pounds 16,960 17,610 {17,000 23,000 23,2¢C 22,420
Strength, psi 4250 8300 {4250 3750 E220 (380
REMARKS:
The above samples were takan on th2 jcd by iir. Clsen.
.u T e R e R TOSTRRNE T S
’:/:,Z\ Lol Iwin Cai‘\i\xk - :r' 17 :nn; "oy l::t,, 1
L ST T e G
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TWIN CITY TESTINOD anp ENG!“&EEQ?NG LA».__.JRATGPY iNC.

PG 4 R ¢ § Pl g a5 ) o L fmg K 3 L gt =g
SRGINEERS AND CHEMISTS

662 Cromwell Avenue- St. Paudt, an 55114

MORTAR COMPRESSION TESTS
DUANE ARNOLD NUCLEAR PRV .

PALO, IOWA -

PROJECT:

\PROJECT NUMBER 7884 oate: - August 8,1372
REPORTED To: Lechtel (orporation FURNISHED BY: Job Mixed
AP L WUV | comEsTo: TCT & EL, Inc. - Palo, Towa
Atdn: M.F. Daubenheyer : . TCT & EL, Inc. - Nater]oo, Iowa .
FIELD DATA: o : .
Job Identification : A B c ) D E F
Date Cast July 10, 1972
Age to be Tested, days ’ 7 7 7 ' 28 28 28
Type of Sample Six 2" Mortar Cubes )
Location Placed Reactor Building BWR 30 & Radwaster Buﬂd'mg BWRW 1B, 2-A & 2-B

Specified Strength 2 28 Days

Mix Proportions: . .
Cement 94 1bs. Portland Cement ST N —

ime 12.5 1bs. Hydrated lime N
Sand .. . 54 ibs. Masonry Sand ' - T
Admixture 25 ml Tt

COMPRESSIVE STRENGTH:
Laboratory Number 227 227 227 ) 227 227 - : ZZi -
Date Received July 15, 1972 |
Method of Curing: ‘ :
Days on Job & Earoute 6 5 5 5 5 5
Days Lab. Cured 2 2 2 23 23 23
Area, square inches - 4.00 4.00 4,00 . 4,00 4.00 4 .OO
Load at Failure, pounds 14,480 14,830 | 14,800 20,670 19,650 | 19,450
_ Strength, psi 3610 3710 3700 5170 4910 4860

REMARKS:

The above samples were taken on the job by Mr. Olson.

II A BUTUAL PROTECTION TO CLIZHTE, THE PUSLIE AHM0 OURSITLYVES, ALL ATPARTE AAE PUSNITIEN AS THE CONMINPNTILL PROPEETY NP CLITNTY, AND AUTROR.
IZATION PFOR PUlLICATION OF I?A“KUW COMCLUS:ONS OR IXTRACTS FROM OR SCSiR0INO OUR PUPORTE 10 RLSTAVED PINOING CU! WRITTIN APPROVAL
—————— e -

5-

,:5(: A/ ____..-——= Twin City Testingand ngmeennﬁrétery, Inc.
-
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645~3601

TWIN CITY TESTI.5 ano ENGINEERING L.3CRATORY. INC.

ENGINEERS AND CHEMISTS
662 Cromwell Avenue - St. Poul, Minn, 55114

REPORT OF: MORTAR COMPRESSICN TESTS
= DUANE ARNOLD ENERGY CENTER
PROJECT: PALO, IOWA .  DaTE: August 2, 1972
REPORTED TO: B?S?tglx(:gro‘gorat‘lon FURNISHED BY: Job Mixed
lo, Towa 52324 ' comies to: TCT & EL, Inc. - Palo, Iowa
Atxp: M.F. Daubenheyer TCT & EL, Inc. - Waterloo, Iowa
FIELD DATA:
Job Identification A 8 c 0 E F
Dute Cast July 26, 1972
Age to be Tested, days - _ 7 7 7 {28 28 28
Type of Sample Si).( 2% Cubes B D,}’?,’?'?
RSO
Location Placed Reactor Building, BWR-31 <
Specified Strength @ 28 Days Aug 19
. - /2
"Mix Proportions: ‘ aECh“r:.
Cement 94 1bs. Portland Cement a3 s Sl
Lime 12.5 1bs Hydrated Lime AR W
Sand 254 1bs. Masonry Sand
Admixture ‘ 25 m1 AEA
COMPRESSIVE STRENGTH: ,
Laboratory Number . 233 233 233 L 233 233 233
Date Received . ~ | July 28, 1972
Method of Curing: .
Days on Job & Enroute 2 2 2 2 2 2
Days Lab. Cured 5 5 5 26 26 26
Area, square inches : 4.00 4.00 -{4.00 4.00 4.00 4.00
Load at Failure, pounds 16,300 15,890 | 16,910 .
Strength, psi 4070 3970 4230
REMARKS:
The above samples were taken by Mr. Olson.
MUTUAL PROTECTION TD CLIENTS, THE PUBLIC ANS CUASELYES. ALL ® ARS TTED A® THE CONPIDENTIAL PROPERTY OF CLIENTS. AND AUTHOR.

OM POR PUBLICATION OF

by : Twin City Test; nd Engineeripg atory, inc.
o céu_, B <~V

.
,;'_!ﬁ // ﬂ(\, 3 “

ATCMENTS, CONCLUBIONES OR LXTRACTS FRON Ql RIOAIQINO QUR RRFORTS (9 uummn PENOING OUR WRITTRM APPROVAL
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“) 645-3601

TW!‘N CITY T!ST!NG ENGNERING LAMATORY NC.

ENGINEERS AND CHEMISTS
662 Cromwell Avenue« St. Paul, Minn. 55114

REPORT or.:_‘ MORTAR COMPRESSIGR TESTS
PRO: Egﬁgs ?g{ﬁw ENERGY CENTER oaTE:  March 21, 1973
" mgromTED TO: Bechtel Corporation FURNISHED BY: Job Mixed
‘ P.0. Box 209 '
Pa]o, Iowa 52324 COMES TO:%]; TCT & EL - Pa]o, Towa
Attn: M.R. Daubenheyer 1) TCT & EL - Waterloo, Iowa
: FIELD DATA: o .
Job Identification A B c D E F
Date Cast February 21, 1973
Age to be Tested, days 7 7 7 28 28 28
Type of Sample Six 2" Mortar Cubes
Location Placed Off Gas Building BWG-1, Reactor Building BWR-19, 29, 43, 508,

42 & 46, Redwaste Building BWRU-19
Specified Strength @ 28 Days

Mix Proportions:

ent 94 1bs. Portland Cement
‘:e 12.5 1bs. Hydrated Lime
nd 254 1bs. Masonry Sand
Admixture 25 m1 AEA

COMPRESSIVE STRENGTH:

Laboratory Number 495 495 465 445 495 495
Date Received February 26, 1973
Method of Curing: .

Days on Job & Enroute 5 5 5 5 5 5

Dayg Lab. Cured 2 2 2 23 23 23
Area, square inches 4.00 4.00 4.00 4.00 4.00 4.00
Loed at Failure, pounds 11,070 11,020 10,750 16,460 16,950 17,740

 Strength, psi 2770 2760 2690 4110 4240 4440

REMARKS: The above sampl eé were taken on the job by Mr. Olson.

mnmmummmmummmummnmwwmmnm
FOR PUBLICATION OFf STATENZWYS. CONCLUSIONG OR EXTRACTES PEDW OR MEGA ouUR okTe 19 rED OUR WRITTEN APPROVAL
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'X ~ 645-3601
4

TWIN ciTY T!SﬂNG anp ENGINEERING MATGRY INC.

ENGINEERS AND CHEMISTS
662 Cromwell Avenue - St. Poul, Minn. 55114

, = REPORT OF: MORTAR OOMPRESSIOR TESTS
| mosty  LUME ARKOLD ENERGY CENTER oare. tarch 21, 1573
; reporTED TO: Bechtel Corporation FURNIsSHED sy: Job Mixed
i ’ P.0. Box 209
palo, Iowa 52324 COPES TO: E]; TCT & EL - Palo Iowa
Attn: M.R. Daubenheyer 1) TCT & EL - Waterloo, Iowa
FIELD DATA:
Job Identification A B c D E F
Date Cast March 14, 1973
Age to be Tested, days 7 7 7 28 28 28
Type of Sample Six 2" Mortar Cubes
Location Placed Reactor Building BWR-19, 12, 64 & 34
Specified Strength 6 28 Days
Mix Proportions:
Cement 94 1bs. Portland Cement
- Lime 12.5 1bs. Hydrated Lime
Sand 254 1bs. Masonry Sand
Admixture 25 ml1 AEA
COMPRESSIVE STRENGTH:
Laboratory Number 504 504 504 504 504 504
Date Received March 19, 197 §
Method of Curing:
Days on Job & Enroute 5 5 5 5 5 5
Days Lab. Cured 2 2 2 23 23 23
Area, square inches 4.00 4.00 4.00 4.00 4.00 4.00
Load at Failure, pounds 10,670 10,03 10,170
" Strength, psi 2670 2510 2540

REMARKS: The above samples were taken on the job by Mr. Olson.
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ENGINEERS AND CHEMISTS

662 Cromwell Avenue - St. Paul, Minn. 55114

MORTAR OOMPRESSION TESTS

ENERGY CENTER

I DATE:

‘I’WIN CiTY TESF}NG ano ENGINEERING' .ABGRATGRY INC

June 28,

FURNISHED 8Y: Job mixed

paﬂp_._iﬁ_o&_S.‘

-3601

Y-

&

1973

COPIES TO:
! Palo, lows SI 1T & IL - Ratarloo
- FIELD DATA:
Job Identification A B c D B )4
Date Cast Msy 29,1973 | May 29, 1973 | Mey 29, 1973| Mey 29 , 1973
Age to be Tested, days 7 71 7 28 2q 28
Type of Sample Six 2" Mortar Cubes

Location Placed
Specified Strength @ 28 Days

Mix Proportions:

Reactor Building BWR-16, 35 & 19, off gas building BWOG-6

Cament 94 1bs, Portland cemant
‘ Lize 12,5 1lba Rydratad lime
Sand 254 1bs,. Masonry Sand
AMzixture 25 ml. AEA
COMPRESSIVE STRENGTH:
Laboratory Number 567 567 567 567
Date Received June 1, 1973 Junme 1, 1373 | June'l, 1973 June 1, 1973
Method of Curing:
Days on Job & Enroute 3 3 3 3 3 3
Days Lab. Cured 4 4 4 25 25 25
Area, square inches 4,00 &.oI 4.00 4,00 4,000 4.00
Load at Failure, pounds 13270 12,870 12,620 19,770 19,820 19,920
. 4
Strength, psi _ 3310 3220 3160 4940 4960 980
REMARKS:

R@,@Eﬂ”@j

A MUTUAL PROTECTION TO CLIENTS., THE PU.

The above cubes wers cast by Marv Olson.

ALL MEFORTS ARE SUSMITTED A THE CONPIGENTIAL
PRON OR RECARDING DUR REPOKTE A ARFEAVED ’IIOMUR W APPROVAL

PEOPEETY OF CLIENTS, AMO AUTWOR.
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By.

n Ci Engin
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/MA

/.-

L,



L » e , e -.pase 3409_ 51

i ~ . ofpute

645-3601

A
T’iN CITY TESTENG ano ENGINEERING LASORATORY. INC.

ENGINEERS AND CHEMISTS
. 662 Cromwell Avenuc-St Paul, Minn. 55114 @
nz7n4 or: MORTAR OCMPRESSION TESTS |

pate: July 2, 1973

y¥o

REPORTLD TO: FURNISHED sY: Job Mixed
/5.0, Box 209 copies To:(1) TCT & EL, In
: c. - Palo
B :ﬂ‘,’, Towa Diﬁﬁiﬁ‘,,,eye,. {1 TCT & EL, Inc. - Waterloo
R 1 t;!mnﬁcay;otg i - |A . B c ’ D E F ot
paeCast T T o June 25, 1973 : o e o T T
Age to be Tested, days 7 7 7~ . |ls .'28 28 . o
i |sixzdertarcubes - T T T
Locahon Plac-e'd—l_v_m o “Turbine Buﬂdmg Bm‘-lo Reactor Buﬂdmg BWR Sf-"g__—
specmed Strength@ 28 vays | _'_.' '—."'" " - "f" ST T f. — - '._.—.’..."'.' Tff___
— Mis Propomons. - o e e R e
\ Cement : 94 1bs. Portland Cement )
— Lime = T © = 1 12.5 1bs. nvarated Lime
Sand : 254 1bs. Masonr: Sand
Admixture . 25 ml AEA 1
* COMPRESSIVE STRENGT.I: ' ' : - . e _— =
Laboratory Number 602 602 602 - §02 602 602
. Dute Received , June 27, 1973 -
Method of Curing: '
Duys on Job & Earoute 2 2 2 2 2 2
Days Lab. Cured 5 5 5 26 26 26
Artea, square inches 4.00 4.00 4.00 4.00 4.00 4.00
Load at Failure, pounds 8,900 . 8».950 8,940
. Stength.psi_ 2220 2260 | 2230 e L

M The_above cubes were cast by Mr. Marvin Olson.

i\ T2k ; .
1 - @ @L-q L - o )
. JUL 61973 G

PROTECTIO
u‘,‘m:“::"um M TO CLIENTE. THE PUBLIC A (D OURSELYES. ALL ONTS ARR TRD A8 TMR CO T1AL PROPERTY OF CLIENTS. AND AUTWOR.
CATION OF STATEMENTS., CONCLUSIONS DR CATRACTS FROM on uumxue QUR REFOATE I8 nu-vn PEMOING OUR WRITTEN APPRGVAL

==

108 78‘24 : Twin City Testing and Engmeenng Laboratory, Inc.
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. e 25 of S\ .
bperle 648-3601

. TWIN CITY TES{.XG aw ENGINZERING LABORATORY. iNC.

: ENGINEERS AND CHEMISTS . LY.
% , 662 Cromwell Avenue - St. Paul, Minn. 55114 b@
i\t 3> K az:yc‘r: “  MORTAR COMPRESSION TESTS
2L )
, pmosecT: ~ 'DUANE ARMOLD ENERGY CENTER " oate: July 2, 1973
: "m IOWA PFURNISHED I
: Bachtel Power Corporation ) Job mixed
i P.0. Box 209 comeEs To:  ICT & EL, .Inc. ~ Pslo
’ /" Pale, lowa 52324 - o TCT & EL, Inc. - Waterloo
e Ny o ap - D e e = ,
N nELD DA}AL_ -A.b: + —— __,'. .-.';... - it m - e . —— Ao - .- T — e e s sewes o L m— —— e
 Jobldenttfication . "~ :4|a _C mle . T Tl n T lm | E___1.
'’ -
~——Date Cast. 1. L June 4, 1973 -- ——
___AgetobeTested, days = - - - { 7 ¢ calro .28 - 28| 28 -
T~ Type of Sample ™ T T I [ six 2" Mortar Cubes
""" Location Placed , 5 | furbine Building BWT-10A, B, C, & D & 32 & 33 off-gas buildi:
. — et — e T 2] BWOG-6 R, . .- A
——Specified-Strength-@ 28 -Day
. —— — . - . . R - - ——— . — .. ——— '- - —— — wew s (o cm—— » > - o c—— | —— — w ——
o - MixPmpotions: - - . ") - == e o e =
- Cemsnt " -i{ | 94# Portland cement T TT 7 T T T -
- Lime L © | 12.5 # Eydeased lize —————————— e e e
Sand . 254# Maroury Sand . :
. Adimxture 25 ml. AEA
COMPRESSIVE STRENGTH: U ]
Laboratory Number 579 57.l 579 - 579 ' 57J 579
Date Received ' June 7, 1973
Method of Caring: , , _
Days on Job & Enroute 3 313 3 3 3
Days Lab. Cured 4 46164 25 28 25
Area, square inches } 4.00 4.00] 4.00 .00 6.00 4.00
Loed at Failure, pounds 11,195 10,839| 11,078 19,070 17,780 19,430
Strength, psi . 2790 2740 | 2770 4760 - 4440 4860

] REMARKS: _ ‘.l'ho above cubes were cast by Mr. Marvin OIsoh._

e e . - - 3

——

AS A WMUTUAL PROTECTION TO CLIGMVE. TNE PUBLIC, AMD OURSELYES. ALL REFONTS ARR SUSMITTED AS THE CONFIOENTIAL PROPINTY OF CLIENTS. AMD AUTHOA.
EATION POR PUBLICATION OF STATEMENTD. CONCLUSIONS OA EITRACTS FROM OR ZEGARDING OUR REPONTS 18 ARSEAVED PEMOING OUS WRITTEN :PPROvAL
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| TWIN CITY TEST.IG ano EMGIXEERING (- BCRATCRY.

‘ . ENGINEERS AND CHEMISTS : :
T _ " 682 Cromwell Avenue - St. Paul, Minn. 535114

REPOAT OF: MORTAE COMPRESSION TRITS

emovecr.  DUANE ARNOLD ENERGY CENTER oare:  duly 10, 1973
arrontEd T=.  Bechtel Corporation 7 rumeaswro ev: Job Mixed
o PO, BoX 209 r12s . commsTo.(2) TCT & EL,, Inc. - Palo
/ Attn:-- Mr. Dauben Heyer: o (2) TCT & EL, Inc. - Waterloo

FIELD DATA:.
Job ldeatification s | p  E F
Date Cast | | June 7, 1973 | | '
Age to be Tested; days 77 7 |28 28 28
Type of Sample : Six 2° Grout Cubes ]
Locatioa Placed Reactor Building R.P.V. Skirt, Interior Wall Grouting

around Supports
Specified Streagth @ 28 Days

Mix Proportions: | L
Cement T 94 1bs. Portland Cement
' Fly Ash 10 1bs. Fly Ash
Sand E 209 1bs. Sand
Admixture 4 ounces WRA
— -} =
COMPRESSIVE STRENGTH: T
Laboratory Number’ 581 581 581 581 581 581
Date Received | Jume 11, 1973
, Method of Curing: ,
Days on Job & Eamute o a 4 4 4 4 4
Days Lab. Cured 3 3 3 24. 24 24
Area, square inches - 4.00 4.00 4.00 4.00 4.00 .00
Load st Failue, pocads 24,730 26,1ud 25,870 32,240 32,500| 32,650
Steeagth, pal 6180 1 6520 6470 - {8060 8130 | 8170

REMARKS: 'ﬁdg WE@
' - ©JduL121973 &C f

BECHTEL COR?

Q'Ammmm.t-.mmmn—mn&mmmlmmuma-mmumwm._m
MATION FPOA PUBLICATION 8F SYATSERRYE! Of ETTRACTS FRON O RECAADING CUR AEPOXTS |6 AKSRAVED PLNCLEE SUR WRITTEN AFBODVIA

Twin Ci'&T L:_t::ﬁ Engineering Laboarotory, Inc.
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T T 645-3601 -

“TWIN C""'"'i' TESY NG =No ENGINEZRING LA:;C?ATCRY IXC.

ENGINEERS AND CHEMISTS
662 Cromwsll Avenue - St. Paul, Minn. 55114

REPORT OF: MORTAQ CCMPRESSIOR TESTS

DUANE ARNOLD ENERGY CENTER
PALO, IOQWA
Bechtel Corporation
P.0. Box 209

_Palo, lowa 52324
Attn. Mr. Daubenheyer

July 13, 1973
FuRNISHED BY: Job Mixed

comgs 1o:(2) TCT & EL, Inc.
(2) TCT & EL, Inc.

ODATE:

- Palo
- Waterloo

FIELD DATA:
Job ldentification - - [A B | ¢ D E F
Date Cast ' June 14, 1973 |
Age to be Tested, days 7“ 7 7 28 28 28
'rypi of Sample | Six 2" Mortar Cubes
Location Placed Turbine Building BWT-13, 25 and 10A, B, C & D
Specified-Strength @ .3 Days o
Mix Proportions: |
Cement 94 1bs. Portland Cement
Sand 254 1bs. 1wusonry Sand
Admixture 25 ml AEA
COMPRESSIVE STREN"TH:
Laboratory Numbet 586 586 586 586 586 586
Date Received June 18, 1973
Method of Curing: -
Days on Job & Eamute 4 4 4 4 4 4
| Days Lab. Cured 3 3 3 24. 24 24
Area, square inches 4.00 4.00 4,00 4.00 4.00 4.00
Load st Failure, pouads 9,500 9,520 | 10,600 16,210 16,000 15,700
| Strength, psi 2370 2380 2650 4060 4000 3930
REMARKS:

-em_mummwnmnumu”mumovm ABS AUTHOR-

0f REGARGIES LUS AEPORTD (§ NTOKAVED PLROMES OUAR WRITTEE Af™eOval

Twin City Testing and Engineering Laboratory, Inc.
By. : ‘



FROJECT:

REPORT OF:

DUANE ARNOLD ENERGY CENTER
PALO, IOWA

e c==v ST G anp ENGIMES

ENGINEERS AND CHEMISTS

"\!
e W

__pasz_aao&st

Lﬁ3c RIEY

682 Cromwell Avenue . St. Paul, Minn. 55114

MORTAR COMPRESSIOE T!STS

REZPORTED TO:

Bechtel Corporation
.0. Box 209

/;a'lo, lowa 52324
/ Attn: Mr. Daubenheyer

DATE:

July 13, 1¢%
FURNISHED BY: Job lir

comes 1o:(2) TCT & &
(2) TCT & E

645—360! '

Y. InC.

Inc. - Palo
Inc. - Waterloo

A-wumnﬂ-mm
SEOARDIEG OUS IAEPOATS 18 WTOu-

por e,

FIELD DATA:
Job Identification A B c D F |
D;te Cast June 14, 1973
Age to be Tested, days 7 7 7 28 28
Type of Samplé Six 2" Mortar Cubes
Location Placed Turbine Building BWT-13, 25 and 10A, L &D
Specified Streagth @ 2% Days |
Mix Proportions:
Cement 94 1bs. Portland Cement
Sand 254 1bs. Mazcmy Sand
Admixture 25 ml AEA
COMPRESSIVE STRENCTH: |
Laberatory Number 586 - 586 586 586 586
Date Received June 18, 1973
Method of Curing
Days on Job & Earoute 4 4 4 4 4
Days Lab. Cuared 3 3 3 24. 24
Ares, square inches 4.00 4.00 | 4,00 4.00 9 | 4.00
Load at Failure, pounds 9,500 9,520} 10,600 1‘6,21\0 ooa| 15,700
Strength, pai 2370 2380 | 2650 4060
REMARKS:

PLLT7198
‘HTEL CORP

LY, OF-CLISNTR, ABS AUTWRE.
SIS Sk WATITER srsaoval

Twin City Testing and
Y B [
By. :

-ering Laboratory, Inc
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645-3601 -

TN CITY TESUAG ww ENGINEZREIG wAZCRATCRY. T,
ENGINEERS AND CHEMISTS -
662 Cromwell Avenue = St. Paul, Minn. 55114

REPORT OF: MORTAQ CCHERESSIOR TESTS

DUANE ARNOLD ENERGY CENTER
PALO, IOWA

Bechtel Corporation

P.0. Box 209

Palo, lowa 52324

July 13, 1973
FURNISHED SY: Job. Nixed

comgs to:(2) TCT & EL, Inc. - Palo
(2) TCT & EL, Inc. - Waterloo

DATE:

Attn: Mr. Daubenheyer

FIELD DATA:
Job Identification A B c D E | F
D;te Cast June 14, 1973
Age to be Tested, days A 7 7 28 28 28
Type of Sample | Six 2" Mortar Cubes
Location Placed Turbine Building BWT-13, 25 and 10A, B, C & D
Specified Strength @ .8 Days |
Mix Proportions: | .

Cement 94 1bs. Portland Cement
' Sand €4 1bs. Jusonry Sand
: Admixture 25 ml AEA

;WRESWE S‘;RE_N".m: ‘
Laboratory Number 586 586 586 586 586 586
Date Received June 18, 1973
Method of Curing

Days on Job & Eamute 4 4 4 4 4 4
Days Lab. Cured 3 3 3 24 24 24

Area, square inches 4.00 4.00 4,00 4.00 4.00 4.00
Load at Failure, pounds 9,500 9,520 10,600 16,210 16,000 15,700
Strength, psi 2370 2380 2650 4060 4000 3930

e _

REMARKS:

[ AS THR CORTMSENTIAL PROABEVY GF CLIENTE, ABS AUTHOR-
Of REGARDIES LUD AEPFORTY \§ STOERVED PERGMES OUR WEITTEE AF™aOYal

Twin City Testing and Engineering Laboratory, Inc.

By&k;;;/Ui‘ #&jja&_
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Tl CITY TIST G awo ENGINZIRING LT3CRS RYLEL
. ENGINEERS AND CHEMISTS 5
. 682 Cromwell Avenue - St. Paul, Minn. 55114

REPONT OF: HORTAQ COMPRESZIOE TESTS
DUANE ARNOLD ENERGY CENTER

DATE: July 13, 1¢°

PROJECT: PALO, IOHA
ReroRTED TO: Becntel corporation rurnNisHED BY:  Job i
/ .0. Box 209 2124 comes to:(2) TCT & £ Inc. - Palo
/ Z::}:?\’ Ia:"a Diubenhe/er _ . (2) TCT &4 = Inc. - Waterloo
FIELD DATA: R
Job 1dentification A B c D F
Date Cast June 14, 1973
Age to be Tested, days 7 7 7 28 | =
Type of Sample | Six 2" Mortar Cubes

Location Placad Turbine Building BWT-13, 25 and 10A, [ &0

Specified Strength @ 2% Days

Mix Proportions:
Cement 94 1bs. Portland Cement
. Sand : 254 1bs. M~<cry Sand
Admixture 25 ml AER

COMPRESSIVE STRENCTH:

Laboratory Number | 586 586 586 586 586
Date Received ' June 18, 1973 '
Method of Curing:
Days on Job & Earoute 4 4 4 4 4
Days Lab. Cured 3 3 3 24 . T 24
Area, square inches 4.00 4.00 4,00 4,00 J 4.00
Load at Failure, pounds 9,500 9,520 10,600 16,216 300 15,700
, ’ ' r
s Strength, psi : 2370 2380 2650 4060
' P E SR s
i; REMARKS:
|
* PYLI7198
°. s
: mh"&m:mm mv;::cAn ouaEl. vaR, Aummwmunmmr wvo'-a—m-o AvTHRoa.
PTAT oA EXYEACTS PanlN 04 KECARDIEG OUR AEFONTS W8 WIs. ‘20K Sbe APV Y Ll

: 22237 N -ering Laboratoery, inc.
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645-360|

TWIN CITY TESTING ano ENGINEERING LABORATORY INC.

ENGINEERS AND CHEMISTS Gicy
642 Cromwell Avenue - St. Paul, Minn. 55114 0@
REPORT OF: MORTAR COMPRESSION TESTS :

DUANE” ARNOLD ENERGY CENTER oare:  July 20, 1973

echtel Power Corporation " rurraswEo sv: Job Mixed |

P.0. Box 209 comzs to:(2) TCT & EL, .Inc. - Palo

x:_};:f Iﬂ‘f’-—gﬁﬁiﬁhm, (2) TCT & EL, Inc. - Waterloo

' FIELD DATA: .
Job Identification A B c D E: F
Date Cast ' July 6, 1973
Age to be Tested, days 7 .7 7 28 8| 2
Type of Sample Six 2% Mortar Cubes | |
Location Placed Reactor Building BWR-64, Turbine Building BWT-25,

and Control Building BNC 5
Specified Strength @ 28 Days

"x Proportions: :
.Cement 94 1bs. Portland Cement
Lime ’ 12.5 1bs. Hydrated Lime
Sand 254 1bs. Masonry Sand -
Admixture B 25 ml AEA

COMPRESSIVE STRENGTH:

Laboratory Number 627 627 627 627 627 627
Date Received . July' 12, 1973
Method of Curing:
Days on Job & Enrute 6 6 6 6 6 6
Days Lab. Cured : -1 - rl - 1 22 22 22
Area, square inches © {4.00 4.00| 4.00 4.00 4.00 4.00
Load at Failure, pounds 13,400 12,160 12,170 |
D "‘@G}“ﬂ""“ﬂ
Strength, psi 3350 3040 | 3040 1/ FACNSOVEN
" c ~.

REMARKS: The above cubes were taken on the job by Mr. Marvin Olson.
|

.JUL 2351973

M Perid SN  BECHTEL COxp
. AL : | 103 7222

AS A NUTUAL PROTECTION TO CLIENTS. THME PUBLIC ANMD DURSELVES. ALL GEPORTP ASK SUSMITTEC AS THE CONPIDENTIAL PROPEATY OF CLIENTS, AMD AUTHOAR.
IIATION FOR PUBLICATION OF STATEMENTS. CONCLUGIONT ON CXTRACTS FRONM OR REG ouUR T I8 ACELIAVED PLEUCING OUA WEITTEN APPROVAL

Twin ng sting dE l:ngmeenng Laboratory, inc.
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TWIN CITY TESTING ano ENGINEERING LABORATORY INC.

ENGINEERS AND CHEMISTS :

662 Cromwell Avenve - St. Paul, Minn. 55114
REPORT OF: MORTAR COMPRESSION TESTS

DUANE ARNOLD ENERGY CENTER

July 20, 1973

- PROJECT: PACO , I0WA BDATE:
'n:rom':n To: PeghtgoxP%gr Corporation FURNISHED BY: Job&H‘ixed
Palo, low 52524 o e ) TeT & £L, Toc. - vaterloo
_'rm-:w DATA: =
Job Identification A B c D E- F
Date Cast July 6, 1973
Age to be Tested, days 7 -7 7 28 28 28

Type of Sample Six 2" Mortar Cubes

Reactor Building BWR-64, Turbine Building BWT-25,
and Control Building BNC 5

Location Placed
Specified Strength @ 28 Days
Mix Proportions:

Cement
Lime
Sand

94 1bs. Portland Cement
12.5 1bs. Hydrated Lime

254 1bs. Masonry Sand
Admixture 25 ml AEA
COMPRESSIVE STRENGTH:
Laboratory Number | 627 627 627 627 627 627
Date Received July 12, 1973
Method of Curing:
Days on Job & Enroute 6 6 6 6 6. 6
Days Lab. Cured : -1 P - 1 22 22 22
Area, square inches -4.00 4.00 4.00 4.00 4.00 4.00
Load at Failure, pounds 13,400 12,160 12,170 |
};?r‘“"'“"—“\
Strength, psi 3350 3040 3040 [EASSENIVETS
REMARKS: The above cubes were taken'on the job by Mr. Marvin Olson. - o
i i -JUL 231673

e’

S/

BECHTEL cOxp

02 72zs

MUTUAL PROTECTION TO CLIENTE. THE PUBLIC ANC OURSELVES. ALL ATPORTE AREC SUSNITTED AG THE COmRPIDENTIAL PROPERTY OF CLIENTE. AMD AUTHGOA.
IZATION FOR PUDLICATION OF STATEMENTS. CORCLUSIONS OR EXTRACTS FROM OR REGARDING OUR REPOATE (6 RISLAVED PEINDING OUR WRITTEN APPROVAL

A
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Twin City TmEngmeermg Laboratory, Inc.
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643-3601

TW!N CiTY TEST!NG ano ENGINEERING LABORATORY. INC.

ENGINEERS AND CHEMISTS
662 Cromwell Avenue~ St. Paul, Minn. 55114

REPORT OF: MORTAR OOMPRESSION TESTS
DUANE ARNOLD ENERGY CENTER
PROJECT: PALO, IOWA oare: August 16, 1973
«e2onRTED TO: Bechtel Power Corporation rurmMISHED BY: Job Mixed
Pado, Tows 52324 comes wzz) TCT & EL, Inc. - Palo
Attn; Mr; -Daubenheyer 2) TCT & EL, Inc. - Waterloo
FIELD DATA:
Job Ideatification A B ¢ 0 E F
Date Cast August 8, 1973
Age to be Tested, days 7 7 7 28 28 28
Type of Sample Six 2" Mortar Cubes
Location Placed Turbine Building BWT-50 & 58

Specified Strength @ 28 Days

Mix Proportions:

Cement 94 1bs. Portland Cemesrt

.Lime 12.5 1bs. Hydrated Lfme
Sand 254 1bs. Masonry Sand
Admixture 25 m1 AEA

COMPRESSIVE STRENGTH:

Laboratory Number 691 691 6N 691 691 691
Date Received August 10, 1978
Method of Curing:
Days on Job & Enroute 2 2 2 2 2 2
Days Lab. Cured 5 5 5 26 26 26
Area, square inches 4.00 4.00 4 .00 4.00 4.00 4.00
Load at Failure, pounds 17,840 18,000 16,530
Strength, psi 4460 4500 4140 -

REMARKS: The above samples were cast on the job by Mr. Marvin Olson.

NUTUAL PROTECTINE TO CLIENTE. THR PUNLIC AND OURSELVES. ALL AEFORTE ASK SUSHITTED AS TWE CONFIDENTIAL PROPERTY OF CLIENTE. AND AUTHONR.
GN FOS PURBLICATION OF STATRMENTS. CONCLUBIONS 08 EXTRACTS FREOU OR NEGA sSuRr TS I8 NESEAVEG PEMOING OUR WRITTEM APPRDVAL

Twin City Testing o d\Engineerin Labgratery, inc.




'I'WIN CITY TEST IG ENGINEERING (TBC-.".'-U. 1, [o8

ENGINEERS AND CHEMISTS
662 Cromwell Amuo-Sc Paul, Minn. 55114

Rtﬁ.éﬂ or: MORTAR SOMPRESSICN TESTS
DUANE ARNALD ENERGY CENTER oatz:  August 16, 1973
Bechta] Power Corporation rurnmenED BY: Job Mixed
P.0. Box 209 comes to:(2) TCT & EL, Inc. - Palo

Palo, Iowa 52324

Attn: Mr. Daubenheyer (2) TCT & EL, Inc. - Waterloo

FIELD DATA:
Job Identification ' A B c ' D E- F
Date Cast July 18, 1973
Age to be Tested, days 7 7 7 28 28 28
Type of Sample Three 3" x 6" Mortar Cylinders
Location Placed Reactor Building BWR-61, 33 & 62, Mechanic Shop BWM-1,
Radwaste Building BWRK-2
Specified Strength @ 28 Days
Mix Proportions:
Cement 94 1bs. Portland Cement
Lime 12.5 1bs. Rydrated Lime
Sand . 254 1bs. Masonry Sand
Admixture 25 ml AEA
COMPRESSIVE STRENGTH:
Laboratory Number 644 644 644 644 644 644
Date Received July 20, 1973
Method of Curing:
Days on Job & Earoute : 2 2 2 2 2 2
Days Lab. Cured 5 5 5 26 26 26
Area, square inches 4.00 4.00 4.00 4,00 4.00 4.00
Load at Failare, pounds 12,250 12,170 11,930  [19,100 17,10 18,140
Strength, psi 3060 3040 2990 4780 4280 4530
p———— e n— n

REMARKS: The above cubes were cast on the job by Mr. Marvin Olson.

STATEMENTS., CONCLUSIONS Of EITRACTS PROE OD REGARDING OUR AEPORTS B RESERVED PENOING GUA WRITTEN AFPROVAL
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Twin Testing gnd Engineering Lgboratory, Inc.
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ENGINEERS AND CHEMISTS

662 Cromwell Avenue - $t. Paul, Minn. 55114
REPORT OF: MORTAR COMPRESSION TESTS ‘

DUANE ARNOLD ENERGY CENTER

DATE:

PROJECT:

REPORTED TO:

: - K ‘ - M
TWIN CITY TESTireS ano ENGINEERING LALORATCRY. £C.

~page. 45 ~L 51

UaJ-IQUi

August 24, 1973
rumnisSHED BY: Bechtel Power Corp.

comes to: (2) TCT & EL, Inc. - Palo
(2) TCT & EL, Inc. - Waterloo

FIELD DATA:
Job Identification A . B ¢ D E F
; Date Cast August 15, 1973
i : ] .
Age to be Tested, days 7 7 7 28 28 28
Type of Sample Six 2" Mortar Cubes
Location Placed Block Mortar for Turbine Building BWT-50+58 and
Reactor Building BWR-61
Specii.ed Strength @ 28 Days .
i
: Mix Praportions: . v
Cement | 94 1bs. Portland Cement
Line i12.5 1bs. Hydratea Lime
¢ _ Sand Z5% 1bs. Masonry Sand
: Admixture 25 ml AEA
COMPR.SSIVE STRENGTH: .
Laboratory Number 706 706 706 706 706 706
Date Received August 20, 1978
Method of Curing:
Days on Job & Enroute 5 5 5 5 5 5
Days Lab, Cured 2 2 2 23 23 23
Area. square inches 4.00 4.00 4,00 4.00 4.00 4,00
Load at Failure, pounds 13,980 13,280 12,970 h
; Strength, psi 3490 3320 3240 (AR
; = f);P;' lc-:.-: ”'_;47'=
| REMARKS: U‘ia@w“‘g v @F
‘ | S
} M Agay i573
8¢ -
’ @ " CHrz, Core

— et vhterae -

'
i

:‘A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALL REPOATS ARS RUSHITTED AS THE COMFIOENMTIAL
TION FOR PUSLICATIOR ©F STATEMENTS, CONCLUSIONS OR LIXTRACTS FRCY uR REGARDING OUR REPONRTE 18 ALBEIAVID

]
-03 T
PROPE! of CLIEMTS. amD AUTHOR.

SEINDING OUR WRITTEM APPROVAL

i/

\

Twin City Testing gnd Engineering Laboratory, Inc.
By : Q) 5
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— ,mc &a&émo 645-3601
’ TWIN CITY TESTING ano ENGINEERING LAL.,RATORY. INC,

f ] ENGINEERS AND CHEMISTS
; 682 Cromwell Avenue - St. Paul, Minn. 5114

MORTAR COMPRESSICN TESTS

’ T m
oaTte: September 6, 1973

:"’@'“"%
s
PFURNISHED BY: Job Mixed

coPIES To:iZ; TCT & EL,.Inc. - Palo
2) TCT & EL, Inc. - Waterloo

L PORTET T

palo, lowa 52324
Attn: Mr. Daubenheyer

7LD DATA: T

Job Identification A B c D E F
Date Cast August 8, 1973
Age to be Tested, days 7 7 7 28 28 28

Type of Sample Six 2" Mortar Cubes

i Turbine Building BWT-50 & 58 PR TR
Location Placed ' g | P{!E’,\,‘DL‘.’_J v |s.!': N
Specified Strength @ 28 Days : . \taee \"",
mix'l'l';‘mportions: SEF 1 0 1973

. Cement 94 1bs. Por;]i and Cement
Lime 12.5 1bs. Hydrated Lime gl -~
Sand 254 1bs. Masonry Sand B‘C};Jp“lggce:“’
Admixture 25 m1  AEA wo 18e
COMPRESSIVE STRENGTH:
Laboratory Number Clemr s | e 691 691 | 691
Date Received August 10, 1973
Method of Curing: :
Davs on Job & Earmute 2 2 2 2 2 2
Days Lab. Cured 5 5 5 26 26 26
Area, square inches 4.00 4.00 4.00 4.00 4.00
Load at Failure, pounds 17,840 18,000 16,530 27,050 28,00
_Strength, psi 4460 4500 4140 6770 7000

. 2EMARKS: The above samples were cast on the job by Hr. Harvin Qlson.

77k &acéwu.
@

fz.sﬂe:u:“:" PAOITECTION TO CLIEMTE, THE PURLIC AND OURSELVES. AlLL ARPORTS A: SUBMITTED AS THE COMPIOENTIAL PROPEATY OF CLIENTS. AWD AUT=OS-
__e.._:oicaﬂa. OF STATEMENTE, CINCLUSIONS OR EXTRACTS PRON DR REJARDING OUR REPORTS I8 RCICAVID PENOING OUR WRITTIN APPROVAL
%}%/
\
§

Twin City Testing apd Engineerina'.cb ratory, Inc.
R

By. LW\
l\
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TN C’ﬁ Tz 5?3..9 AND ERGINEERING L. _CRATORY. L.
ENGINEERS AND CHEMISTS poqe 47 of-
462 Cromwell Avenuea St. Paul, Minn. 55114 : 3 ’;_:k) :
RERORT OF: - MORTAR COMPRESSION TESTS ) s

PROJECT:

DUANE ARNOLD ENERGY CENTER

paTE:  Sentember 12, 1373

REPORTED TO:

Becntei Power Corgoration
.0. Box 209

/l:alo, Jowa 52324 :
Z Attn: Mr. Daubenheyer

FURNISHED 8Y: Bechtei Fower Cora.
cormes to: (2) TCT & .x.. Inc. - Faia

(z) TCT & EL, Inc. - Haterica
* FIELD DATA:
Job Identification A B c b E 3
Date Cast August 15,1978
Age to be Tested, days 7 7 7 28 23 28
Type of Sample Six 2* Mortar CuBes )
Location Placed Block Mortar for Turbine Suilding BUT-30+38 and
Reactor Building BuR-61 e
Sperified Strength @ 23 Days : e ':: - :
: P e e L
Mix Proportions: A L-."-" s
Cement 94 1Bs. Portland Cement . .
Line 12.5 1bs. Hydrated Lime - ST Lo
_ Sand 254 1bs. Masonry Sand
. Admixture 25 ml AEA BISSTIL O
OMPRESSIVE STRENGTH: T
Laboratory Number 706 706 7G5 7086 4 708 735
Date Received August 20, 1978
Method of Curing: _ -
Days on Job & Enroute 3 5 9 § 2 ‘ 5
Days Lab. Cured 2 2 2 rd cic S 22
Area. square inches 4.00 4.00 4,00 1..00 3 .h—‘g i 2 ‘:':'
Load at Failure, pounds 13,980 13,280 12,970 17,03C 17.513, 17,775
£ i
Streagth, psi 3490 3320 | 324C (4270 W, 4

'REMARKS:

AS A MUTUAL PROTECTION TO CLIXMNTT,

TR PUBLLE AND QURSELYES, ALL WETOATE ARS SUBMITTED AS THE CANMZINTIAL PACREYFY OF CoONTI, s 93 AU™D

ITATION POA PUSLICATION OF sTAISNINTS, CONCLLYWAONE OR IETRACTS M OM OR FEIATIING QUR ATROWTS i@ PCIFAVES FTNINE Y0P i1V Q’-_v F

Twin Ci nd Engx--\-‘r g Latorar

Testing ¢

STH L

By



o ' e (,Z&E; 645-3601

TWIN CITY TESTIM.S Ao ENGINEERING LA_DRATORY. INC.

ENGINEERS AND CHEMISTS
682 Cromwell Avenue = St. Paul, Minn. 55114

REPORT OF: MORTAR COMPRESSICN TESTS
DUANE ARNOLD ENERGY CENTER

oaTe:  September 24, 1973
rurRNISHED BY: Job Mixed

Palo, Iowa 52324 coPiEs TO:
Attn: Mr. Daubenheyer ,

REFORTED TO:

(2) TCT & EL, Inc. - Waterloo

'FIELD DATA: 4
Job identification . A B c D E F
Date Cast September 13, 1973 ?
Age to be Tested, days 7 7 7 |28 28 28
Type of Sample Two 3" x 6" Mortar Cylinders A
Location Placed - |Turbine Building BWT-23, 2CA + 12E
.Specified Strength @ 28 Days . BE@@GW i ;
. L1

Mix Proportions: B .

Cement ’ 94 1bs. Portland Cement S . SEP 281573

. Lime 12.5 1bs. Hydrated Lime
Sand 254 1bs. Masonry Sand BECHTEL CORp
- icB 7884

_ COMPRESSIVE STRENGTH:

-

F 4

Laboratory Number 754 754 | 754 754 - 754 754
Date Received September 17, 1973
Method of Curing: ’ . .

- Days on Job & Enoute 4 . 4 4 4 8 4

Days Lab. Cured 3 3 3 24 - 24 24

Area, square inches 4.00  4.00 4.00 4.00  4.00 4.00
Load at Failure, pounds 14,250 14,00(I 14,050

_ Strength, psi 3560 3500 3510

REMARKS:

‘ A WUTUAL PROTICTION TO CLIENTS, THE PUBLIC AND GURSELVES. ALL REPOATE m SUBMITIED AS THE CONFIDENTIAL PROSTRTY OF CLIENIS, ANO AUTROR.
[ZATION POR PUBLICATION OF STATEMENTS. CO”CLU.ION. GR ZXTRACTS PROM OR REGARDING OUR REPOAT® I¥ REBENVED PENOING OUN WRITIEN APPROVAL

M —— Twin City Testmg and Engineering Laboratory, Inc.
Py gER VLR LS
e’/ A-3 hO 4
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PROJECT:

662 Cromwell Avenue - 51, Paul, Minn. $S114

C &laéenb
45-3801

ENGINEERS AND CHEMISTS

* TWIN CITY TES1.AG ano ENGINEERING LABORATORY. INC.

MORTAR COMPRESSION TESTS

pate: September 27, 1973

REPORTED TO:

FIELD DATA:

Job identification

Date Cast

Age to be Tested, days
Type of Sample '

Location Placed

Specified Strength @ 28 Days

Mix Proportions:

.0. Box 209
Palo, Iowa 52324
Attn:. Mr. Daubenheyer

FURNISHED B8Y: Job Mixed

comes to: {2) TCT & EL, Inc. - Palo
(2) TCT & EL, Inc. - Waterloo

A B c D E. F
August 29, 1978
7 7 7 28 28 28

Six 2" Mortar Cubes
0ff-Gas Building BWG-7 and Reactor Building BWR-5

R @P“ﬂ =
'.':‘.,' 7"' N
R Al Hhi
~

Cement 94 1bs. Portland Cement N~
Sand 264 Tos, Masanry Sand 0T 11873
Admixture 25 ml AEA - o
COMPRESSIVE STRENGTH: 108 7954
Laboratory Numbet 719 79 718 _ 1718 719 _ 719
Date Received September 4, 14873
Method of Curing:
Days on Job & Earoute 6 "6 6 6 6 6
Days Lab. Cured 1 1 1 22 22 22
Area, square inches 4.00 4.00 4.00 4.00 4.00 4.00
Load at Failure, pounds 17,050 17,80Dp 16,800 23,250 24,300 23,450
Strength, psi 4260 4250 4200 5320 6070 6120
REMARKS:

C-/2

AS A MUTLAL PROTECTION TO CLIENTE. THE PUBLIC ANO CURSELYRS. ALL AEPONTS ARE SUSMITTED AS THE CONMFIOENTIAL PROPERTY OF CLIENTS. AND AUTHOR.
ZATION POR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTS FROW OR REGARDING OUR REPONTE (8 AIREAVED PENOING OUR WRITTEN APPROYAL

W

Twin Testing qnd Enginsering Qaborctory, Ine.
B f : EQQ LA
- ) 4 Y
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n..N CITY T:ST!P G ano EMGIMNEERING LAS-.\A’O . B

ENGINEERS AND CHEMISTS
862 Cromweil Avenug < St. Poul, Minn, 55114 °

.....

REPORT OF: MORTAR COMPRESSION TESTS
> N ! NTER
ke, e s e e actter 21, 197
ru: ORTED To:© Bechtel Power Corporation rurnisHED BY: Job Mixed -
P.0. Box 209 :
i Palo, Iowa 52324 CoFiEs To: -
/ Attn: Mr. Daubenheyer (2] TCT & EL, Inc. - Waterloo
FIELD DA,;T:\:
Job [dentification R B c - |0 E F
Date Cast September 13, 1973
Age to be Tested, days 7 7 7 23 28 28
Type of Sample Two 3" x 6" Mortar Cylinders
Location Placed . Turbine Building BWT-23, 20A + 12E
. f'rir:"\ﬂﬂr—-—-\
Specified Strength @ 28 Days A ( g ‘(’
: : i
Mix Proportions:
Cement {94 1bs. Portland Cement 0CT 121973
.Lime 12.5 1bs. Hydrated Lime |
Sand 254 1bs. Masonry Sand . BECHTIL €COLD
. ion 7Tena
COMPRESSIVE STRENGTH: . ) . m
Laboratory Number 754 754 754 754 754 754
Date Received September 17, 1973 |
Method of Curing:
Days on Job & Earoute 4 4 4 4 4 _ 4
Days Lab. Cured 3 -3 3 24 24 24
Area, square inches 4.00 4.00 4.00 i4.00 4.00 4.00 )
Load 2t Failure, pounds. | 14,250 - 14,000 14,050 19,700 19,950 20,850
Strength, psi 3560 3500 3510 4920 4990 5210

REMARKS:

e

HUTUAL PROTRCTION TO CLICNTS. THE PUBLIC ANG OUNSILYRS. AlLL RSPONTE AAR SUSHITTED AS THE CORPIDINTIAL PROSERTY 6F CLIENTE, iMD AUTROR.
% FON PUBSLICATION OF STATEMENTS, CONCLUSIONS OR LXTRACTS FROM OR REGARDING OUB REPORTD I8 FCEEAVED PINOING OUS WRITTEN APPROVAL

R ——
R ———

Twin City Testin \or‘wd Engineering Laboratory, Inc.
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. 645-3601
eIty TEST!“ % anp ENGINIZZNING LACORATCRY. INC.

' ENGINEERS AND CHEMISTS

:j‘ REPORT or: MORTAR COMPRESSION TESTS

862 Cromwell Avenue - St. Poul, Minn, 55114
= DUANE ARNOLD ENERGY CENTER |

rrroRTED TO: Bechtel Power (orporation ruRNISHED BY: JOob Mixed
P.0. Box 209

Pl o szt T Gy 4, o, - wasertos
FIELD DATA: .
Job Identification A B c {0 E F
Date Cast September 13, 1973
Age to be Tested, days 7 7 7 8 28 28
Type of Sample Two 3" x 6" Mortar Cylinders
Location Placed Turbine Building BWT-23, 20A + 12E
Specified Strength @ 28 Days
Mix Proportions:
Cement 94 1bs. Portland Cement
Lime 12.5 1bs. Hydrated Lime
.Sand 254 1bs. Masonry Sandl -
COMPRESSIVE STRENGTH: . :
Laboratory Numbes 754 754 754 754 754 754
Date Received . September 17, 1973
Method of Curing: , ,
Days on Job & Enrute 4 4. 4 ' 4 4 4
Days Lab. Cured 3 3 3 24 - 24 24
Area, square inches 4.00 4.00 4.00 4.00 4.00 4.00
Load at Faiiure, pounds 14,250 14,000 14,050 19,700 19,930 20,850
Strength. psi 3560 3500 3510 4920 4990 5210
REMARKS:

A MUTUAL PROTECTION TO CLITNTE, T™E PUBLIC ANC OUASELYES. ALL FEPOATS ART SUSMITTEO A0 Tud COWPIOENTIAL FROPEIATY OF CLIZNTS. AMO SUTwOA.

TION POR PUSLICATION OF JTATEMENTS. COMCLUBIONS OR ZITRACTS PRONM OR ACSAROING OUR SLPOATE I8 SLECAVED FINOING OUR WARITIIM aF=wova:
!
A

Twin City Testing and Enginecring chorc.ory Inc.

V2
Byz? L\\ ‘\fJ‘\J \\’ \_(' ‘J/ p
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