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Iowa Electric Light and Power Company 

April 23, 1984 
NG-84-1681 

Mr. Harold Denton, Director 
Office of Nuclear 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 Design 

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 contained in Attachments 1 and 2 provides our response to 

the information requested.  

Please contact this office if there are additional questions 

regarding this subject.  

Very truly yours, 

Richard W. McGlu6 
Manager, Nuclear Division

RWM/BWR/dmb*

cc: B. Reid 
L. Liu 
S. Tuthill 
M. Thadani 
NRC Resident Office 
Commitment Control No. 84-0041
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50-331

MASONRY WALL DESIGN

,Docket# 5o- 5/ 

IMuLMo&RY flQCXK F=L 

- NOTICE 
THE ATTACHED FILES ARE OFFICIAL RECORDS OF THE 

DIVISION OF DOCUMENT CONTROL. THEY HAVE BEEN 
CHARGED TO YOU FOR A LIMITED TIME PERIOD AND 
MUST BEu RETURNED TO THE RECORDS FACILITY 
BRANCH 016. PLEASE DO NOT SEND DOCUMENTS 
CHARGED OUT THROUGH THE MAIL. REMOVAL OF ANY 
PAGE(S) FROM DOCUMENT FOR REPRODUCTION MUST 
BE REFERRED TO FILE PERSONNEL.  

DEADLINE RETURN DATE

RECORDS FACILITY BRANCH



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

l.a Question: 

Response:

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 (0.07%) 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.  

% of Reinforcement 
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 
41-0" 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.

REGLTORY DOCKET Rif COPY
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Attachment 1 
Page 2 of 4

l.b Question: 

Response:

1.c Question: 

Response: 

2. 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.  

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 (Fs = 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.  

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.  

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.  

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 (fem= 2000 psi and mo = 2000 
psi). Indicate 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.

'



Attachment 1 
Page 3 of 4

Response:

3. Question: 

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.  

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. In 
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 response of Reference 2.  

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.



Attachment 1 
Page 4 of 4

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)



WAIN C TESUk.0 4 L 645-3601 TriiN CITYTSTGAN ENGNEERING L.-uoRATORY. INC.
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue - St. Paul, Minn. 55114

EPORT O: CONCRETE BLOCK 
DUANE ARNOLD NUCLEAR PLANT 
PALO, IOWA - eROJECT NO. 7884 

Bechtel Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: M.E. Daubenheyer

""T"

DATE: November 24, 1971 
PURNISHEDBY: Cedar Rapids Block Company 
COMES TO:

LABORATORY No. 6-9695

DIMENSIONS: 

Sample Number ............... 6 7 8 
Size and Type of Block...........12"x8"x16" Heavy density 
Length (in.) .................. 15 5/8 15 5/8 15 5/8 
Width (in.).................- 11 5/8 11 5/8 11 5/8 
Height (in.)...................7 5/8 7 5/8 7 5/8 
Shell Thickness (in.)............. 1 33/64 1 17/32 1 17/32 
WebThickness(in.) ............. 1 9/32 1 17/64 1 59/64 
Weight as Received (lb.)...........54.69 57.30 54.52 
Number of Cells ............... 2 2 2 
Voids (%)....................51 51 51 
Equivalent Web (in./Iin. ft.)........3.04 3.04 3.01 
Date Cast ..... ................

ITION:

9 

15 5/8 
11 5/8 
7 5/8 
1 17/32 
1 9/32 
54.40 
2 
51 
3.04

10 .  

15 5/8 
11 5/8 
7 5/8 
1 17/3 
1 19/6 
54.20 
2 
51 
3.02

ASTM:C90-70 
SPECIFICATIONS 
GRADE "N-I" 

Individual Aver 
Unit 5

2

ige of 
Units

Minimum 1h" 
Minimum 1 1/8' 

Minimum 2 "

Per Cent ..................... 5.8 
Lb./Cu. Ft....................7.9 

DRY DENSITY (pcf) ............. 136 

MOISTURE CONTENT AS RECEIVED: 

Per Cent of Total Absorption ...... 42

3.5 
4.9 

141

5.9 
8.0 

136

5.7 
7.7 

137

5.9 
8.0 

136

73 42 44 * 42

Maximum 13pcf

Maximum 35%

COMPRESSION:

Load (lb.)....................315,000 400000+ 311,000 
Gross Area (sq. in.) ............. 182 182 182 
Gross Unit Load (psi)............1730 2200+ 1710 
Net Area (sq. in.) ...............  
Net Unit Load (psi)..............  
Date of Test.................November 23, 1971

267,000 
182 
1470

353,000 
182 
1940 Min.800psi Min.1000psi

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 Novemoer 5, 1971.  
This work was authorized by your Purchase Order Number 7884-F-6959.  

ALMITU*NOTFIwN TO C1NFTE PLIC AND2 QURSELVS. ALL REPORTS ARE SWOMITTED AS TME CONFIDEWTIAL P"CPERTy Of CLIENTS. AND AUTHOR.  

TION VOR PUaLICATION C STATECNTS. CORCLU:1IO. ON CxTRACTS FOOSI OW eGAROIkG OUR REPOwTS IS RDEst ED PCNDIG OUe WRTTr a**OvaL 

Twin City Testing ngineering Unb 4.* ty, Inc.  
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PROJECT: 

REPORTED TO:
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TWIN CITY TESTING AND ENGINEERING LABORATORY, INC.  
EwoeINEER AND CHEMTS

662 Cromwell Avenue - St. Paul, Minn. 55114 

CONCRETE BLOCK TEST
NDUAE ARNOID ENERGE CENTER 

PALD I IOWA 
apowIo -o: Bechtel Corporation 

Box 209 
(3) Palo, Iowa 52324

DArM 12-7-71

PumRNISHs y: 

Copies toS (3) TCT 
(3) TCT

& EL, Inc.-Waterloo 
& EL, Inc.-Palo

70-1966 
8" x 8" x 16" Heavy Density

Sample No ................ W-1 
Type of Block.............. Corner 

* Length (Inches) .. .. . .. . .... I5 10/16 
Width (Inches) ............. 7 11/16 
Height (Inches) ........... 7 10/16 
Shell Thickness (Inches) .... 1 4/ 1 6 

Web Thickness (Inches) . 1 1/16 
Weight (Lbs.) ............ 41.37 
No. of Cells................ 2 
Voids (%) ..... ... . 6 
Equivalent Web

COMPRESSION:

Load (Lbs.) ...............  
Gross Area (Sq. IL) .. . .. . .  
Gross Unit Load (Lbs./Sq.In.) 
Date of Test

179,000 
120 
1L90 
December

W-2 
Std.  
15 11/16 
7 11/16 
7 10/16 

1516 
1 1/16 
39.10 
2 
48 

20k,500 
121 
1690 
6, 1971

W-3 
St.  
15 10/16 
7 11/16 
7 10/16 
1 6/16 
1 1/16 
40.47 
2 

2.h5 

265,000 
120 
2210

IF-4 
St.  
15 10/16 
7 11/16 
7 11/16 1f/16 
1 1/16 
39.40 
2 
48 
2.45 

217,800 
120 
1810

T-5 
Std.  

7 10/16 
1 6/16 
1 

0.080 
2 
46 
2.30 

287,000 
120 
2390

ASTM C90-70 
SPECIFICATIONS 

GRADE "N-I" 
Individual Average ci 

Unit 5 Units 

Mn. l' 
Min. 1" 

Min. 21"

Min.800pai Min.10 j.

ABSORPTION:

Per Cent ................. 5 
Lbs. Cu. Ft.............. 6.3 

DENSITY (Lbs./Cu. Ft.)...... 139 

mOISTURE CONTENT (.. 62

4.9 
6.7 

138

4.5 
6.3 

160

53 51

4.8 
6.6 

138

59

4.2 
6.0 

140

51

Max.13 

Max. 35%

POTENTIAL SHRINKAGE (%) 

REMARKS: 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 
here on 11-30-71.  

Twin City Testin and Enineen Laboratory, Inc.  

IM, Q7

I 
I 

/

IABORATORY No.  

DIMENSIONS:

eassea1
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TWIN CITY TESTIi:v ANo ENGINEERING RATORY. IN 
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114

DUAiffft LTNUCLEAR OFRETE BLOCK TEST 
PROJECT: PALO, IOWA DATE 

PROJECT NUMBER 7884 
REPORTED.Bechtel-Corporation 

P.O. Box 209 COP' 
Palo, Iowa 52324 
Aftn: M:F. Daubenheyer 

LABORATORY No. 6-9824 

DIMENSIONS.

December 22, 1971 

Ism or 1- Block Comoanv 

PG ASTH:C90-70 

co'?ECIFICATIONS 
BECA', GRADE "N-I" 

15 
-

Sample Number ............... 11 12 
Size and Type of Block............12"XVX16" 
Length (in.) .................. 15 5/8 15 
Width (in.) ....... :............11 5/8 11 
Height (in.)...................7 5/8 7 
Shell Thickness (in.) ............. 1 39/64 1 
WebThickness(in.)..............1 5/16 1 
Weight as Received (lb.)...........57.42 56 
Number of Cells................2 2 
Voids M.................... 50 51 
Equivalent Web (in). ft.) ......... 3.06 3.1 
Date Cast .....................

4.  
5.

ORPTION: 

Per cent .................... 3.8 
LbJCu. F....................5.4 

DRY DENSITY (pcf) .............. 141 

MOISTURE CONTENT AS RECEIVED, 

Per Cent of Total Absorption ...... 50

13 
High Density 
5/8 15 5/8 
5/8 11 5/8 
5/8 7 5/8 
37/64 1 35/64 
17/64 1 17/G.  
.27 56.61 

2 
51 

05 3.04 

0 3.6 
7. 5.2

140 141

14

15 5/8 
11 5/8 
7 5/8 
1 35/64 
1 17/64 
56.18 

51 
3.04 

3.9 
5.6

141

15 5/8 
11 5/8 
7 5/8 
1 39/64 
1 17/64 
57.82 
2 
50 
3.04

Individual 
Unit

3.7 
5.2 

142

48 57 54 57

Average Of 
5 Units 

Minimum 1" 
Mir..1 1/8" 

Minimum 2h"

Max. 13 ;cF

*Min. 147pcf 

Maximum 35

COMPRESSION: 

Load (b.)....................400,000 400,000+400,000+400,000+400,000 
Gross Area (sq. in.)..............182 182 182 182 182 
Gross Unit Load (psi)............2200+ 2200+ 2200+ 2200+ 2200+ 
Net Area (sq. in.)...............  
Net Unit Load (psi) ..............  
Dateof Test...................December 21, 1971

Min.800psi Min.10COsi

*Project Requirenant

POTENTIAL SHRINKAGE (M........  

REMARKS:The above blocks meet AST1 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.  

A MUTUAL PROTECTION TO CLENTS .TUC PUSLC ADZ QURSEZLES. ALL. RPOZTS AMC ZusatTTE AS TC Nt2NIENTAL PRO0PER" O CLIE *D A-.0 
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DUAffT&L :NUCLEAR & RETE BLOCK TEST 

PROJECT: PALO, IOWA DATE 
PROJECT NUMBER 7884 Puwa 

OBechtel Corporation 
P.O. Box 209 Cor 
Palo, Iowa 52324 
Attn: M.F. Daubenheyer 

LABORATORY Nok 6-9824 

DIMENSIONS.

: December 22, 1971 
sISoresy: Cadar Raoids Block Company 

s TO:

ASTM:C90-70 
SPECIFICATIONS 

GRADE "N-I"

Sample Number ............... 11 12 
Size and Type of Block............12"x8"x16" High 
Length (in.) .................. 15 5/8 15 5/8 
Width (in.).....................11 5/8 11 5/8 
Height (in.)...................7 5/8 7 5/8 
ShellThicknes(in.).............1 39/64 1 37/64 
WebThickness(in.) ............. 1 5/16 1 17/64 
Weight as Received (lb.)...........57.42 56.27 
Number of Calls................2 2 
Voids (%)....................50 51 
Equivalent Web (in.lin. ft.) ........ 3.06 3.05 
Date Cast .....................

13 
Density 
15 5/8 
11 5/8 
7 5/8 
1 35/64 
1 17/64 
56.61 
2 
51 
3.04

14 15

15 5/8 
11 5/8 
7 5/8 
1 35/64 
1 17/64 
56.18 
2 
51 
3.04

15 5/8 
11 5/8 
7 5/8 
1 39/64 
1 17/64 
57.82 
2 
50 
3.04

Individual 
Unit

Average Of 
5 Units 

Minimum 1 " 
Min.1 1/8" 

Minimum 2 "

ABSORPTION:

Per Can .................... 3.8.  
LbJCu.Ft...................5.4 

DRY DENSITY (p) ............. 141 

MOISTURE CONTENT AS RECEIVED 

Per Cent of Total Absorption ...... .50

4.0 3.6 
5.7 5.2 

140 141

3.9 3.7 
5.6 5.2

141 142

Max. 1 ::f 

*Min. 147pcf 

Maximum 355;48 57 54 57

COMPRESSION: 

Load (lb.)....................400,000*400,000400,000400,000*400,000+ 
Gross Area (sq. in.) ............. 182 182 182 182 182 
Gross Unit Load (psi)............2200+ 2200+ 2200+ 2200+ 2200+ 
Net Area (sq. in.) ...............  
Net Unit Load (psi)..............  
Data of Test..................December 21, 1971

Min.800psi Min.1000ops

*Project Requiremen.

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

REMARKS:The above blocks meet ASTM speciffcations for Grade N-1 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.  

AS A IMITUAL PWOTECTION TO CLJENTS. TNE PUSLIC AND OUSmRLV9W. ALL ARPOR AM SUMITT An THE CONPORNTIAL PRPERTY OP CLINTS. AND AUTHOR.  

tZATION FOR PUBLICATION OP STATWMENTS. CONCLU&stON A EXTRACTS PWOM oa nEOARBING OU NEPOWTS e astaVtD PENDING OUR WUITrN AppeOvAL 

Twin City Testin a d ngineri ry, Inc.

645-3601 

TWIN.CITY TESTr G A ENGINEERING LAORATORY. INC.  
ENGINEERS AND CHEMISTS 

62 Cromwell Avenue * St. Paul, Minn. 55114



* OS645-3601 
;TWIN CITY TESTING A ENGINEERING LA'60RATORY. INC.  0NGINEERS AND CHEMISTS 

62 Cromwell Avenue . St. Paul, Minn. 55114 

EPORT OF: CONCRETE BLOCK TEST 
DUANE ARNOLD NUCLEAR PLANT 

PROJECT: PALO, IOWA 0^1 May 10, 1972 
REPORTED TO-PROJECT NO. 7884 FRNISEDs MY: 

Bechtel Corporation 
REPORTD 78o4 209COPIES TO: 

- Palo, -Iowa 52324

LABORtORY No. 6-10161 

DIMENSION&

ASTM:C90-70 
SPECIFICATIONS 

GRADE "N-I"
Sample Number ................ .26 27 28 
Size and Type of Block ............ .12"x8"x16" High Density 
Length (in.) ................... 15 5/8 15 5/8 15 5/8 
Width (in.) .................... 11 5/8 11 5/8 11 5/8 
Height (in.)....................7 5/8 7 /58 7 /58 
Shell Thickness (in.) .............. .1.33/64 1 35/64 1 17/32 
Web Thickness (in.) .............. 1 17/64 1 19/64 1 9/32 
Weight as Received (lb.) ........... .57.21 58.10 57.28 
Number of Calls ................ 2 2 2 
Voids (%).....................50 50 50 
Equivalent Web (inJiln. ft.)......... 2.98 3.00 2.96 
Date Cast .....................

29 30

15 5/8 
11 5/8 
7 5/8 
1 9/16 
1 9/32 
58.11 
2 
50 
3.00

15 5/8 
11 5/8 
7 5/8 
1 35/64 
1 19/64 
57.52 
2 
50 
3.01

Individual 
Unit

Average of 
3 Units 

Minimum 1 " 
Min. 1, 1/8" 

Minimum 2 "

ABSORPTION:

Per Cant .................... 4.4 
LbJCu. Ft................... 6.2

4.3 
6.1

4.3 4.3 
6.2 6.1

4.3 
6.2-... Max 13 pcf

DRY OENSITY (pef) .............. 140.3 141.6 140.1 141.4 140.8 

MOISTURE CONTENT AS RECEIVED.

Per Cent of Total Absorption ...... 6 59 56 58 54 Maximum 35%

COMPRESSION:

Load (lb.) ..................... 400000+ 
Gross Area (s. in.) ............. .182 
Gross Unit Load (psi) ............. 2200+ 
Net Area (sq. in.) ................  
Net Unit Load (psi)...............

400000+ 
182 
2200+

400000+ 
182 
2200+

400000+ 
182 
2200+

400000+ 
182
2000+ Min.800psi Min.1000ps i

Datsof Test..................May 8, 1972 

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

REMARK& The above block meet ASTM specifications for Grade N-I-Hollow Load-Bearing 
Concrete Masonry Units, except the moisture content is tooi'high.

Samples were submitted to the laboratory and received here on April 28, 1972.  
Al A MUTUAL PRIOTCTION TO CLEN'T. TMS PUULIC AMO OURARLVEI. ALL REPORS AMC SUMITTO AS Th9 CON"DENTIAL PDPERTY OP CLIENTS. ANO AUThOR
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645-3601 

WIN CITY TESTING AD ENGINEERING LAisORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue - St. Paul, Minn. 55114 

REPORT OF: CONCRETE BLOCK TEST 

PROJECT DUANE ARNOLD NUCLEAR PLANT DATE: May 10, 1972 
PALO, IOWA 

apourKO ro:PROJECT NO. 7884 FURNISHED UY: 

Bechtel Corporation COPIES TO: 
P.O. Box 209 
Palo, Iowa 52324 

LABORATORY N" 6-10161 

DIMENSIONS:

Sample Number ................ .31 32 33 
SizeandTypeof Block............ 8"x8"x16" High Density 
Length (in.) ...................15 5/8 15 5/8 15 5/8 
Width(in.).....................7 5/8 7 5/8 7 5/8 
Height (in.)....................7 5/8 7 5/8 7 5/8 
ShellThicknes(in.).............1 19/64 1 19/64 1 15/64 
WebThickns(in.) .............. 1 3/64 1 3/64 1 3/64 
Weight as Received (lb.)............40.93 41.09 41.57 
Number of Cells ............... 2 2 2 
Voids (%).....................46 46 46 
Equivalent Web (in./tin. ft.)......... 2.48 2.48 2.48 
Date Cast ..

34 35

15 5/8 
7 5/8 
7 5/8 
1 19/64 
1 1/32 
41.03 
2 
46 
2.48

15 5/8 
7 5/8 
7 5/8 
1 15/64 
1 3/64 
41.21 
2 
46 
2.48

Individual 
Unit

Average of 
3 Units 

Minimum 1 " 
Minimum 1" 

Minimum 2-"

ABSORPTION:

Per Cent .................... 4.2 

LbJCu. Ft......................6.1

4.4 4.3 
6.3 6.2

4.5 4.4 
6.4 6.4 Max. 13 ocF

ORY DENSITY(pcf .............. 142.1 142.0 143.2 141.2 142.4 

MOISTURE CONTENT AS RECEIVED:

Per Cent of Total Absorption ...... 49 50 52 50 51 Maximum 35^*

COMPRESSION:

Load (lb.)....................324,000 
Grs Area I in) . ....... 1Q

320,000 
11q

342,000 
119

326,000 
119

31,000

Gras Unit Load (s) .......... 2720 2690 2870 2740 2650 Min 8Opo. n.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 Lod-eartg 
Concrete Masonry Units, except the moisture content is too high.  

Samples were submitted to the laboratory and:received here on April 28, 1972.  
AS A MUTUAL PROTECTION TO CLINTW. TNE PUSLIC AND QURSLVEIL ALL lPear AM SMMISYTD As ThU CONPIDTMIAL PUOPWT OF CLIETs. AND AUTHOR.  

ISATION PoW PUULICATION OF STATUREMNT.CONCLUstions CW EWYUACTS PUO OR AteONG OUR mPOwTs as RUstawtD EAaDINa OUR WRIITTEN AIIOIAL 

Twin City Testing Eineering ry Inc.  
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PROJCT: DUANE ARNOLD NUCLEAR PLANT DT 
PALO, IOWA 

REPORTED To:PROJECT NO. 7884 PUR 

Bechtel Corporation copI 
P.O. Box 209 
Palo, Iowa 52324

LABORATORY No. 6-10161 

DIMENSIONS:

May 
ISHEa BY:

10, 1972

ES TO:

Sample Number ................ 31 32 33 
Size and Type of Block............8"x8"x16" High Density 
Length (in.) ................... 15 5/8 15 5/8 15 5/8 
Width (in.) .................... 7 5/8 7 5/8 7 5/8 
Heigt(in.)....................7 5/8 7 5/8 7 5/8 
Shelf Thickness (in.) .............. 1 19/64 1 19/64 1 15/64 
WebThickness(in.) .............. 1 3/64 1 3/64 1 3/64 
WeightasReceived(lb.)...........40.93 41.09 41.57 
Number of ceils...............2 2 2 
Voids (%)....................46 46 46 
Equivalent Web (inJiin. ft.)........ 2.48 2.48 2.48 
Date Cast ....................

34 35

15 5/8 
7 5/8 
7 5/8 
1 19/64 
1 1/32 
41.03 
2 
46 
2.48

15 5/8 
7 5/8 
7 5/8 
1 15/64 
1 3/64 
41.21 
2 
46 
2.48

Individual 
Unit

Average of 
3 Units 

Minimum 1 " 
Minimum 1" 

Minimum 24"

ABSORPTION:

PerCent .................... 4.2 
LbJCu.Ft ................... 6.1

4.4 4.3 
6.3 6.2

4.5 
6.4

4.4 
6.4 Max. 13 oc-

DRYDENSITY(pcf) ............. 142.1 142.0 143.2 141.2 142.4 

MOISTURE CONTENT AS RECEIVED:

Per Cent of Total Absorption ...... 49 50 52 50 51 Maximum 35.

COMPRESSION:

Load (lb.)....................324,000 
Gross Area (s. in.).............119 
Gross Unit Load (psi)............2720 
Net Area (sq. in.) ...............  
Net Unit Load (psi)..............

320,000 
119 
2690

342,000 
119 
2870

326,000 
119 
2740

316,000 
119 
2650 Mlin.800psi Min.1000ps-

Dae of Tat..................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.  
AS A MUTUAL PWQTUCTION TO CU.IETW. ?a PUDLIC AND OURRLV. AL.L RPTS AME SUIJsTTED AS TE COFENTIMAL POPETY OP CLIENTW. AND AUThOR.  
12ATION POR PUBLICATION OP WTATEMENT?. CONCLUtUONS 00 EZTWACTS "WOM Ol aEGAZOING OUR WEPOTWV 10 REstEKEO PEMNING OU WRITTEN APPROVAL 

Twin City Testing on4 En ineering a ry, Inc.  
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645-3601 

* TWIN. CITY TESTING -D ENGINEERING LABORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue . St. Paul, Minn. 55114 

REPORT or: CONCRETE BLOCK TEST



.TWIN 

PROJECT: 

REPORTED TO: 
k B 

P

? 1 64543601 

CITY TESTot!N'%G La G ATC2Y. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114 

aRoRT or: MORTAR COMPRESSION TESTS

UAPE ARNID EIMR=I CE1TER 
PAW, 10-A 
echtel Corporation 
ox 209 
alo, Iowa -523241

DATE: 9-1-71 
FURNISHED SY: Bechtel Corporatior 
coPIEs To: (3) TCT & EL, Inc. - ater)oo 

(3) TCT & EL, Inc. - Falo

FIELD DATA: 

* Job Identification 

. Date Cast 

* Age to be Tested, days 

Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: 
Cement 
ie Agg.  
'admixture 

COMPRESSTVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

8-25-71 

7 

2" x 2" cubes 

Turbine buil& 

94# 
25h# 
Hidra lime 10

71416-1 

8-26-71 

1 
6 

.0 

10,500 

2620

1B 

8-25-71 

28

ic 
8-25-71 

90

ing block placement mortar

71416-2 

8-26-71 

1 
27

71416

8-26-71 

1 
89

___________________________ 4 ____________ 4 ____________ 4 ____________ ____________

* Information taken from field data sheet prepared by Mr. Olson.

A MUTUAL POCrCTON To CLitWTW. TWE PURLIC AM OU*WLVWW. ALL AtPOWTW ARM SvJTUD AS TS COVIOENTIAL PRDP*WTT OF CL:g**TW. AmO AUW'es.  
TWON PoN PUssLICArsom OP etAUae. CONCLUSION S 0to 0 o AC S POM 04 reaAu034 o rR oum arowra JS areanvo Pafssau* ous Wast"e APPas'AL

-- L / *Twin City Testing and 
*j ----------(~2(~

Engineering Lobortory, Inc.
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TWIN CITY TESTING an ENGINEERING LABORATORY. INC.  
ENGINEERS AND CHEMISTS 

62 Cromwell Avenue. St. Paul, Minn. 55114 

REPORT OF: MORTAR COMPRESSION TESTS

Pacuser: DUANE AENOLD ENERGY CENTER 
PALO, I0:TA 

REPoRtro To: Bechtel Corporation 
Box 209 

(3) Palo, Iowa 52324

DATE: 9-21-71, 10-11-71 

FURNISHED sy: 

coras To:(3) TCT & EL, Inc.-Waterloo 

(3) TCT & EL, Inc.-Palo

FIELD DATA: 

* Job Identification 

* Date Cast 

* Age to be Tested, days 

* Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

* Mix Proportions: 
Cement 

* Fine Agg.  
SAdmixture 

* Admixture

COMPRESSIVE STRENGTH: t
Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Emroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

REMARKS:

________________________________________________ I

A B C 

9-14-71 9-1h-71 9-14-71 

7 7 7 

2' x 2" cubes 

Block mortar room #1 - Turbine Building 

Mortar 
94# 
254# 
Hydrated lime - 10# 
AEA - 0.7 fl. oz.

71LL79-1 

9-20-71 

6 
1 

4.0 

13,800 

34 50

71479-2 

9-20-71 

6 
1 

4.0 

15,300 

3820

71L79-3 

9-20-71 

6 
1 

S.0 

15,000 

3750

* Information taken from field data sheet prepared by Mr. Olson.

A3 A mUIA" mrWArCsOn TO aL.SGUM rs MiuLe AND eonUyLVm. A& Nse. A. .U.M.. A 1M C muOrUIMAL P=PY" OW C@jUS* U S AuY*
IATON PU PUUCATIO OP TATEMANW. COMLUsUM *a ETRACTS Pgg a0 AantS OUR WOWTW is gaSsaW PS33sse Gtl WT pA

Twin City TS -and EngineerinLbor , Inc.



645-341 

TWIN CITY TESTING Am ENGINEERING LAORATORY. INC.  
U4INRS AND CHEMISTS 

442 Crunwell Avenue- St. Paul, Minn. 55114 

asPouIt or: MORTAR COMPRESSION TESTS

(3)

DUANE ARNOID ENERGY CETER 
PALO, IOWA 
Bechtel Corporation 
Bo 209 
Palo, Iowa 52324

DATE: 9-23-71 
orunusmeo sy:Bechtel Self Mixed 

coPMusre:(3) TCT & EL, ,Inc.-Waterloo 
(3) TCT & EL, Inc.-Palo

_________________________ 5 U 
-. r I

FIELD DATA: 

* Job Identification 

* Date Cast 

* Age to be Tested, days 

*Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

* mix Proportions: 
Cement: 
Fine Agg.s 
Admixture: 

* Admixture:

2A 

8-26-71 

28 

20 x 2" 

Turbine

23 

8-26-71 

28

2C 

8-26-71 

28

cubes 

building block placement mortar

Mortar 
96# 
254# 
Hydrated lime-10# 
AE& - 0.5 f1. oz.

COMPRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enoute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

71477-1 

9-20-71 

25 
3 

4.0 

23,600 

5900

71i77-2 

9-20-71 

25 
3 

h.0 

23,000 

5750

71L77-3 

9-20-71 

25 
.3 

4.0 

23,800 

5950
_ I I

REMARKS: * Information taken from field data sheet prepared by Mr. 01son.

0£A NM". . PmOussUe. MR ?.arn..O in .... As .ONea.O A"ee ** £a usit* *. . .m.n.L m * . am 
LA TU M64 PUMJ&YW @W 6AYUW~. @OUMiMM GE WrOAiU Aft66T SE iSMfS OUR3 M--M 0 U WM "--..-

Twin City Testing and Engineerin Inc.  
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PROAECT: DUANE ARNOD ENRGI. CENTE 
PALO, ICWA 

REPOwRz TOE Bechtel Corporation 
Box 209 

(3) Palo, Iowa 5232

CAl: 9-24-71 

FRnasue my: Bechtel Self Mixed 

COPES TO: (3) TCT & EL, Tc.-Waterloo 
(3) TCT & EL, Inc.-Palo

FIELD DATA: 

* Job Identification 

* Date Cast 

* Age to be Tested, days 

*Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

* Mix Proportions: 
* Cements 
* Fine Agg.: 
* aimixture; 
* Admixture :

3A 

8-27-71 

28 

2" x 2" 

Turbine 

Mortar 
91 
25# 
Hydrated 
AZA - 22

3B 

8-27-71 

28

3C 

8-27-71 

28

cubes 

building block placement mortar 

lime 12.5# 
OZ.

COMPRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Caring: 
Days an Job & Emoote 
Days Lab. Cured 

L Aes, square inches 

Load at Failure, pounds 

Strength, psi

71478-1 

9-20-71 

4.0 

22,200 

5550

71478-2 

9-20-71 

4.0 

20,000 

5000

71h78-3 

9-20-71 

21& 

4.0 

19,500 

4870

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

Twin City Testi and Engin Lo , Inc.

.. - .uva. mrnw ve a -mu Mn AM @aNVEn A" &- -- UIB =m&a ** u wguYL W O -iu**. A*M *** 
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TWIN CITY TESTING AN ENGINEERING LABORATORY. INC.  
4GINEE AND CHEMITS 

662 Cremwell Avenu- SL Paul. Minn. 55114 

REPORT OF: MORTAR COMPRESSION TESTS



PRoJECT: 

REposrEo TO: 

(3)

PLIOTA 
Bechtel Corporation 
Box 209 
Palo, Iowa 52326

DATE: 10-6-71 

PumNswso my- Bechtel Self Iixed 

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 Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: 
Cement: 
Fine Agg.: 
Admixture: 
Admixture:

4
COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A 

9-29-71 

7 

2" x 2" 

Control

B 

9-29-71 

7 

cubes 

building block walls

Block mortar 
9L# 

Fqdrated lime - 1C# 
AEA - 0.7 oz.

71522-1 

10-1-71 

2 
5

4.0 

16,400 

10o

71522-2 

10-1-71 

2 
5 

4.0 

16,500 

41,0
=

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

rM PMOvMen Te CmLAs. rM mOus Aum Ou..avs. .... m Am aM manness a uas " ...... AL ... or cusn. Of mse 

Pon PucIGa. O0 wrear ..... .0.U.0 as zW V"" an MK0AMUM OUU m=sT, Ws == = pm e0in w****** **

Twin City Testing and Engineering Labora , Inc.  

Bv I~Q CR~ 2

C 

9-29-71 

7

71522-3 

10-1-71 

2 
5 

4.0 

13,500 

3380

TWIN CITY TESTING AN ENGINEERING LABORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114 

REPOT 0r: MORTAR COMPRESSION TESTS
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TWIN CITY TESTING An ENGINEERING LABORATORY. INC.  
ENGINEERS AND CHEMISTS 

62 Creewell Avenue- St. Paul. Minn. 55114 

Mzomr OF: MORTAR OOMPRESSION TISTS

PROJCt: 

sponoIt TO: 

(3)

DUANE ARNOLD ENEGY CNTER 
PAID, ICA 
Bechtel Corporation 
Bax 209 
Palo, Iowa 5232L

CAME 10-27-71 
runoasue a:Bechtel Self Mixed 

conse re: (3) TCT &* EL,, Inc.-Waterloo 
(3) TCT & EL, Inc.-Palo

D 

9-29-71 

28 

2w x 21t 

Control

FIELD DATA: 

* Job Identification 

* Date Cast 

* Age to be Tested, days 

* Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

* mix Proportions: 
Cement-: 
Fine Agg.  
Coarse Agg.: 

* Admixture:

COMPRESSIVE STRENGTH: 

Lahoratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroote 
Days Lab. Cured 

Area, square inches 

Load at Failure. pounds 

Strength, psi

REMARKS: * Information taken from field data

3 

9-29-71 

28 

cubes 

Building block walls

F 

9-29-71 

28

Block mortar 
96#E 
25# 
Hydrated lime - 10# 
AEA - 0.7 oz.

71526-1 

10-1-71 

2
26 

S.0 

23,000 

5750

71524-2 

10-1-71 

2 
26 

.o 

23,800 

5950

71524-3 

10-1-71 

2 
26 

4.0 

22,200 

5550
_________ __________ U

sheet prepared by Mr. Olson.

Twin City Testing and Engineering Laboratory, Inc.  

MW GeJL e G t-f:L
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TWIN CITY TESTING AN ENGINEERING LABORATORY INC.  
662 ENGINEERS AND CHEMISTS 

62 Cromwell Avwnu- St. Pol, Minn. 55114 

REPOR oF: MORTAR COMPRESSION TESTS

PRacr: 

RPORTE TO: 

(3)

DUANE ARNOLD ENERGY CENTER 
PAID, IOWA 
Bechtel Corporation 
Box 209 
Palo, Iowa 5232k

DAT: 10-27-71 
PrutssmE er:Bechtei Self Mixed 

COMas TO: (3) TCT & EL,, Inc.-Waterloo 
(3) TCT & EL, Inc.-Palo

__________________________________ I I I I

FIELD DATA: 

* Job Identification 

* Date Cast 

* Age to be Tested, days 

* Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

* Mix Poportions: .** Cement: 
* Fine Agg.s 
* Coarse Agg.s 
* Admixture a

COMPRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

D 

9-29-71 

28 

20 x 2R 

Control

3 

9-29-71 

28 

cubes 

Building block walls

F 

9-29-71 

28

Block mortar 
96# 
254# 
Hydrated lime - 10# 
AEA - 0.7 o.

71524-1 

10-1-71 

2
26 

S.0 

23,000 

5750

71524-2 

10-1-71 

2 
26 

4.0 

23,800 

5950

71524-3 

10-1-71 

2 
26 

4.0 

22,200 

5550
REMARKS: * Information taken from field data sheet prepared by Mr. Olson.

Twin City Testing and Engineering Laboratory, Inc.

AS A URFl"A.L PRVOTUM 'M CAJUYU. "M PULA AM .GUOM' &" AM Sa AS urM iGOYt*& MOM"Y QV CLON MW ISO 
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PROJECT: 

REPORTED TO: 

/ 

(1)

. . . . . . r .. - - - - - -

ENGIlN=RS AND CHEMISTS 

662 Cromwell Avonue -St. Paul, Minn. 5 

R arT OF-:V Idt'TAR COrdPRESSION TESTS

DUAI:E AF.101L EERGY C'TER 
PALO, 10'.A 
Bechtel Corporation 
Box 209 
Palo, Iowa 52321h

/11- -- * *---* 

5114

DATE: 11-2-71 

FURNISHED sY: 

COPIES TO:(3) TCT & EL, Inc.-7aterloo 
(3) TCT & EL, Inc.-Palo

FIELD DATA: 

* Job Identification 

* Date Cast 

* Age to be Tested, days 

* Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

* Mix Proportions: 
Cement: 

A.;ixture: 
Aditure:

CO'.1PRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Curing
Days on Job & Enroute 
Days Lab. Cured 

Area, sqtare inches 

Load at Failure, pounds 

Strength, psi

D E F 

10-5-71- 10-5-71 10-5-71 

28 28 28 

2"1 x 2" cubes 

Turbine building basement - block mortar

Block mortar 

!-ydrated lime 
AEA - 25 n1.

7 19-1 

10-7-71 

2 

26 

L.0 

19,0C C 

L750

- 10#

715Uh-2.  

10-7-71 

2 
2 6 

= .0 .  

18J000 

4500

71541-3 

10-7-71 

2 
26 

L .0 

19,500 

4875

REMARKS: * Information taken from field.data sheet prepared by J.r. Olson.

IA b ,. *-..'. T-2 -*. * I... *. -
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TWIN CITY TESTING AN ENGINEERIN 
) NNES AND CHEMIS 

462 Crmwell Avew- St Paul, Mi 

spar op: MORTAR COMPRESSION TES 

PRoJECT: DUANE ABNOID ENER=G CETER oATE 
PALD, IOWA 

aPOsTEo TO: Bechtel Corporation PURN 

Box 209 com 
(3) Palo, lowa 52324

G LASoRATORY INC.  
rs 
nn. 55114 

TS 

: 1-5-71 

"sMae my: Bechtel Self Mixed 

es To,(3) TCT & EL, .Inc .- Waterloo 
(3) TCT & EL, Inc.-Palo

FIELD DATA: 

* Job Identification 

* Date Cast 

* Age to be Tested, days 

* Type of Smple 

* Location Placed 

Specified Strength @ 28 Days 

* Mix Proportions: 
* Cements 

Fine Agg.s 
* Coarse Agg.s 
COM i tu Res 

Ad~mi Xtiue s 

COMPRESSIVE STRENGTH4:
- Y

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enoute 
Days Lab. Cared 

Ara, square inches 

Load at Failure, pounds 

Strength, psi

I I

A B C 

10-28-71 10-28-71 10-28-71 

7 7 7 

20 x 2" cubes 

Turbine Building wall BWT #39 & 40 0 757-6" 

Block mortar 
94# 
254# 
NA 

AFA25 nl.

71593-1 

11-1-71 

4 
3.  

4.0.  

11,700 

2925

71593-2 

11-1-71 

4 
3 

4.0 

20,200 

2550

71593-3 

11-1-71 

4 
3' 

4.0 

14,300 

3575
I ___________ J ___________ A U

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

Twin City Testing apd Engineer Laboratory, Inc.
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6 TWIN CITY TESTIY27s no ENGINEERING LA2ORATORY. INC.

PROJECT:

REPORTED. TO:

ENGINEERS AND CHEMISTS 
62 Cromwell Avenue . St. Paul, Minn. 55114 

RPorT OF: MORTAR MIX DESIGN-TYPE "PL" FOR REINFORCED MASONRY 
DUANE ARNOLD NUCLEAR PLANT 
PALO, IOWA DATE: November 12, 1971 PROJECT NO. 7884 
Bechtel Corporation FURNISHED BY: 
Box 209 COMES TO: 
Palo, Iowa 52324 
Attn:-M. F. Daubenhever

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 C207-49) produced by The Western Lime and Cement Company, Milwaukee, Wisconsin.  

3) Masonry sand (ASTMI Specification C 144-66T) furnished from the project.  

MIX PROPORTIONS:

1.0 part Dewey Type II Portland Cement 
.31 parts Western Miracle Lime 
0 parts Masonry sand 
ter - 13.2% 

Flow - 126%

PROPERTIES OF MIX: 

A. Water Retention: 

Initial Flow 
Flow after Section 
Water Retention -

(by 
(by 
(by 
by

126% 
108% 
.85.7%

B. Compressive.Strength: (Average of three 2" cubes) 
7-Day Strength 4930 psi 

28-Day Strength 6380 psi 
C. Wet Unit Weight: 132 pcf

D. Air Content: 8.7%

volume) 
vol ume) 
volume) 
batch weight)

ASTM:C476-63 
SPECIFICATIONS 

130 + 5% 

Minimum 70% 

Minimum 1600 psi 
Minimum 2500 psi 

Maximum 18% -z,

REMARKS:

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

As A MUTUAL PWOTaC re TO CLsasUT6. "e 
1ATIea ra PusLACATIOW Of WTATUAIsaTa.

45-3601

-' 07

(T



___ ne is* V
45-3601

TWIN CITY TESTING A ENGINEERING LABORATORY. INC.  
NGINERS AND CHEMISTS 

62 Cromwell Avenue. St. Paul, Minn. 55114

RaPear Ors. MORTAR MIX DESIGN-TYPE 
DUANE ARNOLD NUCLEAR PLANT 
PALO, IOWA 
PROJECT NO. 7884 
Bechtel Corporation 
Box 209 
Palo, Iowa 52324 
Atty; M F flubephe r

"PL" FOR REINFORCED MASONRY 

DATm November 12, 1971 

FURNISHED BY: 

COMES TO:

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 C207-49) produced by The 
Western Lime and Cement Company, Milwaukee, Wisconsin.  

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

MIX PROPORTIONS:

1.0 part Dewey Type II Portland Cement 
10.31 parts Western Miracle Lime 
3.0 parts Masonry sand 
Water - 13.2% 
Flow - 126%

(by 
(by 
(by 
(by

PROPERTIES OF MIX: 

A. Water Retention:-

Initial Flow 
Flow after Section 
Water Retention -

126% 
108% 
85.7%

volume) 
volume) 
volume) 
batch weight)

ASTM:C476-63 
SPECIFICATIONS 

130 +- 5% 

Minimum 70% 

Minimum 1600 psi 
Minimum 2500 psi 

Maximum 18%

B. Compressive Strength: (Average of three 2" cubes) 
7-Day Strength 4930 psi 

28-Day Strength 6380 psi 
C. get Unit Weight: 132 pcf

D. Air Content: 8.7%

REMARKS: 

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

AB A TUAW P1ULCAWM m TO CTATM NTW 
ZATI@U PON P"UCA"MO OF UTATUN"S.

PROJEcT: 

REPORTED TO:



.45-3601 

TWIN CITY TESLdG AM ENGINEERING LABORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue -St. Paul, Minn. 55114 

REPORT OF: MORTAR COMPRESSION TESTS 

PROJECT: D ARNOW EWRG CUER DATE: 11-26-71 

aEPowRaE To: Bechtel Corporation FURNISHED sy: Bechtel Self Mixed 
Box 209 COmES To:(3) TCT & EL, Inc .- Waterloo 

(3) Palo, Iowa 5232i6 (3) TCT & EL, Inc.-Palo

FIELD DATA: 

Job Identification 

* Date Cast 

Age to be Tested, days 

* Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

* Mix Proportions: 
* Cement: 
* Fine Agg.: 
+ Admixture 
* Admixture:

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing* 
Days on Job & Emroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

D E 

10-28-71 10-26-71 

28 28 

2" x 2" cubes 

Turbine Building wall BVI' #39 

'10ck mortar 
9L# 
25# 
Prdrated lime: 12.5# 
AEA 25 nl.

7159L-1 

11-1-71 

24 

h.0 

2,OCO 

6oco

7159L-2 

11-1-71 

4 

24 

L.0 

21,500 

5375

F 

10-2 8-71 

28 

& i0 757 

128.6# pcf unit weight 
,8o temperature

7159L-3 

11-1-71 

24 

.0 

21,500 

5375 -
L - ______________________________

REMARKS: * Information taken fro field data sheet prepared by Mr. Olson.

Twin City Testin and Engineeri aboratory. Inc.

AS A WTUAL P9WWTg TD 4. . IWM PUALAC AB @UMMLV.M AA Ag sUmUrTI As "aM coasOafsTIAL pAW e Cgl. £Ae ANWIUe.  

CTIA@ POa PU8haCAaga o WTATWITW. ODACLUw l ao 0 Tc Pmue OR aeamuume QURn RPORs o nseamvn PuWanM *us wrWMG AposevA



PROcacT: 

RaPerso TO: 

(3)

DUANE ARNOLD ENERGY CENTER 
PALOI I(7A 
Bechtel Corporation 
Box 209 
Palo, Iowa 52324.

oATE: 

FURIesMED mY: 

coMes TO: (3) 
(3)

2-29-72 

Bechtel Self Mixed 

TCT & EL,.Inc.-Waterloo 
TCT & EL, Inc.-Palo

FIELD DATA: 

* Job Identification 

" Date Cast 

* Age to be Tested, days 

* Type of Sample 

*TLocation Placed 

a Specified Stzength @ 28 Days 

*Mix Proportions: 
* Cement 
* Fine Agg.  
* Admixture 
* 4dmixture 

COMPRESSIVE STRENGTH:

- ~

Laboratory Number 

Date Received 

Method of Caring: 
Days an Job & Entoute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

D E 

2-1-72 2-1-72 

28 28 

2" x 2" cubes 

Test batch 

_44@0 Fee zeeo fbsx 

Block mortar 
94# 

254# 
12.5# hydrated lime 

G1. ter

71746-1 

2-3-72 

2 
26 

4 

11.500 

2875

71746-2 

2-3-72 

2 
26 

4 

10,400 

2600

F 

2-1-72 

28 

Temperature 790

71746-3 

2-3-72 

2 
26 

16,000 

4000

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

AD WUYU* PWWM 70 YS CL90M "M U = N WS~ O h0V&l L16 INO ASUSMU AS TMS CMMOMYI* "Omf 6V M.YS. &A AhM095 

MATS" Pon PUS&JCAIum 0r 9&1NICIEW pa4II0 aS Wya~CM P ma OR 20M5A4 04U minm us fficUU" paoue 0"l WWmIM AP*IA

Twin City Testing and En ineeri a atory, Inc.  

ay C~i ' K1 L -%

2875

6453601 

TWIN CITY TEST.AG An ENGINEERING LtBORATORY. INC.  
.4INEERS AND CHEMISTS 

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

NOur oer MORTAR COMPRESSION TESTS
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TWIN CITY TESTIQ^} AND ENGINEERING LDORATORY. INC.  
ENGINEERS AND CHEMISTS 

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

REPORT OF: MORTA 

DUANP, ARNOLD ENERGY CENTER 
PAID, IOWA
Bechtel Corporation 
P.O. Box 209 
Palo, lova 52324 
Atrqn* M V Tiankerahar

R COMPRESSION TESTS

- DATE: June 7, 1972 

FURNISHED BY: Job Mixed

corl ro:(1) Twin City Testing and Engineer2 
Laboratory Inc. - Palo, lova 

(1) Twin City festing and EngTnerf 
Laboratory.. Tne:- lw...aa-.In _ C

FIELD DATA: 

* Job Identification 

* Date Cast 

Age to be Tested, days 

* Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

*Mix Proportions: 
CementLime 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cared 

Area, square inches 

Load at Failure, pounds 

Strength, psi

S.

A B

May 31, 1972

7 7

C 

7

D 

28

Six 2" Mortar Cubes

Reactor Building BWR 13 @757 and 
Turbine Building BWT 11 @734 

94 lbs. Portland cement 
12.5 lbs. Hydrated lime 
254 lbs. Masonry Sand 
AEA'

210.  

June 

5 
2 

4.00 

13,07~

210 

5, 1972 

5 
2 

4.00 

Q 12,890

3260 3220

210

5.  
2 

4.00 

13,460 

3360

REMARKS

* Information taken from data sheet prepared by M. Olson.  

'3 .

A MUTUAL PNTWCYTOW TO aUMTW. "M PU8LAC AND OUferLVg At. mOR As eUseMD A TU coPeIONTIAL PeePWFRY OP CLaN?. ANO AUThON.  
SM POR PEULICATO1g OF STAT8WTO. CONMUhuoMe OR ETRIACTS PUOM Q7 mRGARDIS oust REPORTS to UEatWVED PENDING cum WRITTEN APPOOVAL

Twin City Testi nd Engin ry, Inc.

PROJECT:

REPORTED TO:

28

F.  

28

210

5 
23

.00

.

*

1 * * -

*



.. 645-3601 

-TWIN CITY TESTRG AND ENGINEERING VBORATORY. INC.  
- ENGINEERS AND CHEMISTS 
662 Cromwell Avenue- St. Paul, Minn. 55114 

REPORT o1r: MORTAR COMPRESSION TESTS

PROJECT: 

REPORTED TO:

DUANE ARNOLD ENERGY CENTER 
PALO, IWA 
Bechtel Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: Mr. Daubenhever

FIELD DATA: 

* Job Identification 

Date Cast 

* Age to be Tested, days 

*Type of Sample 

*Location Placed 

Specified Strength @ 28 Days 

*Mix Proportions: 
Cement 
Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A B 

June 5, 1972 

7 7 

Six 2" Mortar Cubes

DATE: June 12, 1972 

FURNISHED BY: Job Mixed 
Twin City Testing 

COPtES TO: Laboratory, Inc., 
Twin City Testing 
Laboratory, Inc.,

C 

7

ED 

28 28

and Engineer: 
Palo, love.  
and Engineer: 
Waterloo, Io*

F 

28

Tubine Building B'T 11 D+E, Reactor Building BWR 13 

94 lbs. Portland cement 
12.5 lbs. Hydrated lime 
250 lbs Masonry Sand 
25 ml. AEA

213 

June

4 
3 

4.00 

15,220 

3810

213 

9, 1972

4 
3 

4.00 

15,320 

3830

213 

4 
3 

4.00 

15,380 

3850

213 

4 
24 

4.00

I _ _ _ _ _ _ _ _ _ _ I7 I-

REMARKS: 

* Information taken from data sheet prepared by Mr. Olson.

213 

4 
24 

4.00

L~CD...  
1~~?

213 

4 
24 

4.00 

/ '-

Twin City TestE an nginee g oratory, Inc.

ITUAL POgTWIC"ge TO CsNTW. ThR PUAL3C AMI QURWELVE. ALL RUPORT Aug uSeIrW AS ThE COMPIDENTIAL PoptWTT OF CLSNT. ANO AUTWOO.  

PO PUBUCAOs OP STATEMENTW. CONCLUsaONS 0m ETTRACTI POM an REGAROING QU RPORam to RasRVED reNain* OUR WRITTEN APPROvat

6-
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- . -TWIN CITY TEST'NG AND ENGINEERING LABORATORY.f NC.  
ENGINEERS AND CHEMISTS 4 

662 Cromwell Avenue - St. Paul, Minn. 55114 

REPORT OF: MORTAR COMPRESSION TESTS 

PROJECT: DUANE ARNOLD ENERGY CENTER DATE: June 12, 1972 

REPORTED TO: .FURNISHED BY: Job Mixed
Be t e oLporat on 

.0. Box 209 
o, owa 52324 

Attn: Mr Daubenhever

FIELD DATA: -

* Job Identification 

* Date Cast 

* Age to be Tested, days 

*Type of Sample 

*Location Placed 

Specified Strength @ 28 Days 

*Mix Proportions: 
Cement 
Lime 
Sand 

k Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A B C 

June 5, 1972 

7 7 7 

Six 2" Mortar Cubes 

Tubine Building SWT 11 

94 lbs. Portland cement 
12.5 lbs. Hydrated lime 
250 lbs Masonry Sand 
25 ml. AEA

213 

June 9, 

4 
3 

4.00 

15,220 

3810

213 

1972 

4 
3 

4.00 

1!,320 

3830

Twin City Testing 
COPIES TO: Laboratory, Inc., 

Twin City Testing 
Laboratory, Inc.,

D E 

2828

and Engineer 
Palo, low 
and Engineer: 
Waterloo, lot

F 

28

D+E, Reactor Building BWR 13 

-N

213 

4 
3 

4.00 

15,380 

3850

213

4 
24 

4.00

213 213

4 
24 

4.00

4 
24 

4.00

REMARKS: 

* Information taken from data sheet prepared by Mr. Olson.  

AS A MUTUAL PROYCTION TO CLAtNTS. THU PU1LIC AND OURSELVES. A. OrPORye ARC sUsMITTED AS TNC CONFIDENTIAL PROPERTV Or CGarNTS. Ato AwT..oA 

kIRATImO R PIUSCATIOt Ot f OS LIYSACTS MO 03 EKGASOING OU EZPOWI 1 583V9O PtN01M@ OUN %Vt1rM% APPOVAL
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Twin City Test and Enginee pig oratory, Inc.
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PALO, IOWA
Bechtel orporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: M.F. Daubenheyer

DATE: June 

PURNaSMED BY: 

coPIEs To: (3 

(3)

19, 1972 
Job Mixed 

TCT & EL, Inc. - Waterloo 
TCT & EL, Inc. - Palo

FIELD DATA: 

1Jb Identification 

* Date Cast 

* Age to be Tested, days 

* Type of Sample 

* Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: 
Cament Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Caring: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A 8 C 0 E 

May 19, 1972 

14 14 14 28 28 

Si 2" Mortar Cubes 

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

F 

28 

Building BWT 24, 26,

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA -

202 202 

May 30, 1972

11 
3 

4.0 

16,160 

4040

11 
3 

4.0 

14.950 

3740

202 

11 , 
3 

4.0 

15,490 

3870

102 202

7 

.0 

9, 480 

,4860

11 
17 

4.0 

19,240 

4810

202 

11 
17 

4.0 

18,110 

4530

REMARKS: *Information taken from field data sheet prepared by Mr4 Olson.

A UUYUa" PRVOINI 'MUZW J T PMMJ "Ms OUMW A"L N ..WT am= SWENflE A 7M6 CuOtMMM . W OP CiUIIM LAM AUTWOR.  flea PM mJCTI OF fTAUUSYU. eauaXumoR em inTuACTE POOR 00 JUMAIM" OWNm INVOW 1m OURain Pu~m im Mm APPRVL

Twin Cit Testin n gintr~,Ic

1/

PROJ ECT: 

REPORTED TO: 

(3)

I

II.

. 645-3601 

TWIN CITY TESTOG an ENGINEERING LBORATORY. INC.' 
E4INEERS AND CHEMISTS 

62 Cromwell Avenue- St. Paul, Minn. 55114 

REPOT OF: MORTAR COMPRESSION TESTS
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645-3601 

TWIN CITY TESTI" -A ENGINEERING LF"CRATORY. INC./cM 
ENGINEERS AND CHEMISTS 

. 662 Cromwvell Avenue - St. Paul. Minn. 55114 A 

asPOn OF: MORTAR COMPRESSION TESTS

PROJECT: DBAIE ARNOLD I20 CBUM 
ROBOR - PALD 10WA 

Bechtel Corporation 
.0. Box 209 
lo, law 52324 

Aft ? : V fDnhaer

FIELD DATA.  

* Job Identification 

* Date Cast 

* Age to be Tested, days 

* Type of Sample 

* L&cation Placed 

Specified Strength @ 28 Days 

* mix Proportions: 
. Cement 

Lime 
Sand 
Admizture

COMPRESSIVE STRENGTH:

L.aboratory Number 

Date Received 

Method of Caring: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

DATE: June 28, 1972 

PURNismED my: Job Mixed 

cowsTo:(1) Twin CityTesting and Engineerin 
Laboratory Ine. * Palo, lowa 

(1) Twin City hsting and Enpineer:
7 a~wsrs.. r . us.f,- , e

A 3 C.  

say 31, 1972 

7 7. 7 

Six 2" Mortar Cabes 

Reactor Building BWR 13 C757 
Turbine Building BWT 11 @734 

94- lbs. Portland cament 
12.5 lbs. Hydrated lime 
254 lbs. Maonry Sand 
AE&W

210 

5 
2 

4.00 

13,460 

3360

210 210 

June 5, 1972 
t 

5 5 
2 2 

4.00 4.00 

13,070 12,890 

3260 3220

D 

28

9 

28

and

210 

5 
23

4.00 

L8, 570 

6640

210 

5 
23 

4.00 

18,980 

4750

F 

28 

-0 

UN20.  

*'O47

210 

5 
23 

4.00 

L9,920 

4980

REMARKS: 

* Information taken fres data sheet pre'pared by M. Olson.

UsUAL PROz:sa ?e o C bA g P. Ie mUoC ANe oumeas. aseew. asM £*S umasnUD As Tus CaUeCNMs. Penswer or cusnEs. Aso AUTr"o
PU POe PU*eaCAneW OF WA-hAmenTs. CoCLU.a10s am sTava Pcs 0 n AMUWa 41 aMosr s aaWs PlUseam ous WarrMN APPRovL

C& / 
1y-

Twin City To
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TWIJ CITY TESTIkj AND ENGINEERING LAI.RATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114

5-3601 

o
MORTAR COMPRESSION TESTS

DUANE ARNOLD ENERGY CENTER 
PALO, IOWA 

cbtel Corporation 
0. Box 209 

Pa q, Iowa 52324 
Att - Mr. Daubenhever

FIELD DATA: 

*Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample.  

*Location Placed 

Specified Strength , 28 Days 

*Mix Proportions: 
Cement Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A B

June 5,.1972

7 7

DATE. July 3, 1972

PURNISHED BY: Job Mixed 
Twin City Testing 

COPIES TO: Laboratory, Inc., 
Twin City Testing 
Laboratory, Inc.,

C 

7

D

28

E

28

and Eng inee 
Palo, L'.* 
and En"% lt*.-

F

Six 2" Mortar Cubes

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

/

94 lbs. Portland cement 
12.5 lbs. Evdrated lime 
250 lbs Masonry Sand 
25 ml. AEA

213 213

June 9, 1972 

4 4 
3 3 

4.00 4.00 

15,220 1,U 

3810 3830

213 

4 
3 

4.00 

15,380 

3850

213

4 
24

2.13

4 
24

4.00 

21,870 

5480

4.00 

22,800 

5700

213 

4 
24 

4. 00 

22,70 

5700
S. S L S __________________

RE.,1ARKS: 

* :nformation taken frcm data sheet prepared by Mr. Olson.

-UTUAL "?TC'H TO CLIftMa. TWW -ft ** A*Ust:." . A "P Aat aLAaMITT A TMIea "nwiQre . #KPEr WTV o ca e ut * - V.  
"Iztx P:. . o.r QrA:...,TW. CONCA. .* w LCatACTO FrOM O1 qzEAPOIMS Cong RVPORS IE k-CPWED PENDING OUR M1TYTF A,* L 

Twin City Testiand Enginee gLotory,

REPORT OF:

PROJECT:

REPORTED TO:



- S

DUANE ARNOLD ENERGY CENTER 
PROJECT: PALOIDWA 

B tel Corporation 
REPORTED TO: 0. Box 209 

Palo, Iowa 52324 
Attn: M.F. Daubenheyer

DATE: July 6, 1972 

FURNISHED aY: Job Mixed 
COPIES TO: TCT & EL - Palo, Iowa 

TCT & EL - Waterloo, Iowa

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: 
Cement Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A B 

June 29, 1972

C

7 7 7 28 
Six 2" Mortar Cubes 

Reactor Building BWR-49, 13, 30, 
BWRW 2C, 3A

D E

28

51, and Radwaste Building

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

221 221 

July 5, 1972 

6 6 
1 1 

4.00 4.00 

16,960 17,610 

4240 4400

221 

6 
1 

4.00 

17,000 

4250

221 221

6 
22, 

4.00

6 
22 

4.00

______________________________________ I _________________ I _________________ I I

REMARKS: , 

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

UM PMaTUTMl TO CAIEMT. TMW PUOLIC AND UWRLVW. ALL WPOWW AM SUMMITTW AO TOM COMFItNTAL PQOPERTY OP CLEUT. AND AUThOR.  
0W FOR PU8UCATIO OF STATENTS.,FoNCLU*SONS an em TACTo PR an agaLAalsN OUR RaPORT to mfatWO PENIOM OUR wITTEM AppOVAL

/Y--Twin 
Cit T

. 645-3601 

TWIN CITY TESTI MD ENGINEERING LAJORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue-St. Paul, Minn. 55114 

oREPOR OF: MORTAR COMPRESSION TESTS

F 

28

221 

6 
22 

4.00



REPORT OF: MORT 
DUANE ARNOLD ENERGY CENTER 
PALO, IWA

Bechtel Corporation 
REPOrED T 0. Box 209 

tlo Iowa 52324 
AN~ M.F. Daubenheyer

AR CCMFaSSiC1n TESTS

oATE: July 27, 1972

FURNISHED a3Y: 

TCT 
coIESTO: TCT

& 
&

Job Mixed 
EL - Palo, Iowa 
EL - Waterloo, Iowa

FIELD DATA: 

Job Identification 

Date Cast

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days

Mix Proportions: 
Cement ) Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A B 

June 29, 1972

7 7

C 

7

0 E 

28 28

F 

28

Six 2" Mortar Cubes

Reactor Building SWR-49, 
BWRW 2C, 3A 

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

221 221 

July 5, 1972

6 
1

6 
1

4.00 4.00 

16,960 17,610 

4240 4400

221 

6 
1 

4.00 

17,000 

-'IL-0

13, 30, 51, and Radwaste Building 

* ... _ 

.-

22

6 
22

1 221

6 
22

4.00 4.00 

23,000 23,290

221 

6 
22 

4.00 

22,420

REM.ARKS: 

The above samples were taken on the job by *!r. 01scn.

swin Ciw s...
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645-3601 

T IN1 C17Y TEST A!D ENGANG L A 1 NC 
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114



---- a.

DUANE ARNOLD NUCLEAR 
PALO, IOWA * 

%PROJECT NUMBER 7884
EDTO:13echtel Corporation 

0O. Box 209 
P Go, Iowa 52324 
' Atn: M.F. Daubenheyer

DATE: * August 8,1972 
FURNISHED BY: Job Mixed 
COPIES TO: TCT & EL, Inc.  

TCT & EL, Inc.
- Palo, Iowa 
- Waterloo, Iowa.

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength 9 28 Days 

Mix Proportions: 
Cement 
ime 

Sand .  
Admixture

COMPRESSTVE STRENGTH:

Laboratory Number 

Date Received 

Method of Curing: 
Days on job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

July

B 

10, 1972

C D E

7 7 7 28 
Six 2" Mortar Cubes 

Reactor Building BWR 30 & Radwaster 

94 lbs. Portland Cement 
12.5 lbs. Hydrated lime 
254 lbs. Masonry Sand 
25 ml

227 

July

6 
2 

4.00 

14,480 

3610

227 

15, 1972

5.  
2 

4.00 

14,830 

3710

227 

5 
2 

4.00 

14,800 

3700

28

F 

28

Building BWRW 18, 2-A & 2-B

227 227

5 
23 

4.00 

20,670 

5170

5 
23 

4.00 

19,650 

4910

227 

5 
23 

4.00 

19,450 

4860

REMARKS: 

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

* MUTUAL PRO1CION TO CLirTW. ?It PUuLJ AWS OURtLVa. ALL PmSW Lag eUemiWWf AS ?** COMWOFM-AL PT.P0W OF f M. AMS AUTWOw.  

'ZATIO0 FMR PalaL.:CAtt1o OF gAW.agg'.. COUCLUUeloU OR RETWACIe PROM On ego.aiNe 0. PRURTg is aLetavtD Pef0DIN CUR WRIT'M APPROVAL 

Twin - m eInc.  
"7 ~ ~ ~ ~ ~ ni e______________ 
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TWIN CITY TESTINO AND ENGINEEING LA..1)RATORY. INC.  
662 Cromwell Avenue- St. Paul, Minn. 55114 

2o REPOR OMORTAR COMPRESSION TESTS -

PROJECT:

REPORT



645-3601 

TWIN CITY TESTIC.ip AND ENGINEERING L. AORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul. Minn. 55114  

EPORT OF: MORTAR COMPRESSION TESTS 
DlANE ARNOL E NRGv CENTER

PROJECT: PALO, IOWA
Bechtel Corporation 

asPonso To: '.0. Box 209 
lo, Iowa 52324 

At\: M.F. Daubenheyer

DATE: August 2, 1972 

FURNISHED BY: Job Mixed 
coims To. TCT & EL, Inc. - Palo, Iowa 

TCT & EL, Inc. - Waterloo, Iowa

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

'Mix Proportions: 
Cement ILi me 
Sand 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Emroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A a C 

July 26, 1972 

7 7 7 

Six 2" Cubes 

Reactor Building, BWR-31 

94 lbs. Portland Cement 
12.5 lbs Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

233 233 

July 28, 1972 

2 2 
5 5 

4.00 4.00 

16,300 15,890 

4070 3970

233 

2 
5 

4.00 

16,910 

4230

0 E F 

28 28 28 
Eg gg '

AUG ~1972 

-- , t.

233 233

2 
26 

4.00

2 
26 

4.00

233 

2 
26 

4.00

_____________ h &

REMARKS: 

The above samples were taken by Mr. Olson.

MauUns ,womerson *o cusser. teM pumuss. Ase oUesLVas. A. assOme As sUUsrO As T"a COurISsorAs PWWa OP cusur. ANO AWrOn.  
an Pn PUSUCATIOM OPTATEN9MNT. CaCulaIaWG OM ZTRACTS P"OM @3 aeaRsae QUa REPORT 1e RSSEVWED PFNDING OU WIITWN APPWOVAL

Twin City Test nd Engineeri g atory, Inc.
6~A4' 

A.,



643-3001 

TWIN CITY TESTING-mDENGIRING LABATORY. mC.  
*4GINEERS AND CHEMISTS 

62 Cromwell Avenue -St. Paul, Minn. 55114 

REPORT or: MORTAR COMPRESSION TESTS

DUANE ARNOLD ENERGY CENTER 
PALO, IOWA
Bechtel Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: M.R. Daubenheyer

cATE: March 21, 1973 

iruRnisms sy: Job Mixed 

coPstsTo:(1 TCT & EL - Palo, Iowa 
(1 TCT & EL - Waterloo, Iowa

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: 

Anent

Admixture

COMPRESSIVE STRENGTH: I

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enmoute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A B 

February 21, 1 

7 7

173

C 

7

D E 

28 28

F 

28

Six 2" Mortar Cubes 

Off Gas Building BWG-1, Reactor Building BWR-19, 29, 43, SOB, 
42 & 46, Redwaste Building 8WRH-19 

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

495 

February 

5 
2 

4.00 

11,070 

2770

495 

26, 1

5 
2 

4.00 

11,020 

2760

495

)73

5 
2 

4.00 

10,750 

2690

495 

5 
23 

4.00 

16,460 

4110

495 

5 
23 

4.00 

16,950 

4240
= J _____________________________________ a

495 

5 
23 

4.00 

17,740 

4440

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

u" persre Qem ue. 71m "auc M sUEmmV A" umeem AM smaessie as rus naess n r oV CLUm. ae %UVes..  
P" PunJaTlw C gW WrATI W. owma an U ThACh ro on @UU G n .,, I 98V= MUDIg@ W t y LV*L 

'Twin Cj~ et adrgne rIc

PROJECT: 

REPORTED TO:
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645-3601 

TWIN CITY TESTING AND ENGINEERING LAuMATORY. INC.  
ENGINEERS AND CHEMISTS 

62 Cromwell Avenue- St. Paul, Minn. 55114 

EPOn oF: MORTAR COMPRESSION TESTS

DUANE ARNOLD ENERGY CENTER 
PALO, IOWA 
Bechtel Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: M.R. Daubenheyer

oAT: March 21, 1973 
ruNmismse er: Job Mixed 

copiES To: TCT & EL - Palo Iowa 
) TCT & EL - Waterloo, Iowa

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: 
Cement 
Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days an Job & Earoute 
Days Lab. Cured 

Area, squae inches 

Load at Failure, pounds 

Strength, psi

REMARKS: The above sampl es were

A 

March 

7

B 

14, 1973 

7

C 

7

0 E

28 28

Six 2" Mortar Cubes 

Reactor Building BWR-19, 12, 64 & 34

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

504 

March 19, 

5 
2 

4.00 

10,670 

2670

504 

1973 

5 
2 

4.00 

10,03 

2510

504 

5 
2 

4.00 

10,170 

2540

504 

5 
23 

4.00

taken on the job by Mr. Olson.

MG U*L WWU CW -rVMW ~CMMM U.0 OMAU. ;W* ;;a -O 40Me ,tm M.fin M ftW0 W A *MY 

~. ~ghTU . atm jna~i - ny~u ~Twminma 0u ti, a d~nw. inO45..U aty Ian

PROJEcr: 

RsPORrsO TO:

F 

28

504 

5 
23 

4.00

504 

5 
23 

4.00



- TWIN CITY TESQNG AND ENGINEERING a.ABORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114 

REPOnR : MORTAR COMPRESSION TESTS

. OWA-
o: ~,tel Corporation 

0. Box 209 
Pale, Iosa 52324 
At . Mr. Daubehaeyer

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Poportions: 
Cesat 
Lim 
Sand 
Admixture

COMPRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

:cAT: June 28, 1973 

rUnNISHoED a:Job mized 

COPIES TO: TCT & E. - Pale 
TCT & EL - Waterloo

A I C 

May 29,1973 May 29, 1973 

7 7 7 

Six 2" Mortar Cubes 

Reactor Building SWR-16, 35

D E 

My 29, 1973 

28 21

F 

May 29 , 1973 

28

& 19, off gas building 3OG-6

94 lbs. Portland cement 
12.5 lbs Hydrated lime 
254 lbs. Nasonry Sand 
25 al. AZA

567 

June 

3 
4 

4.00 

13270 

3310

1, 1973 

3 
4 

4.0( 

12,87( 

3220

567 

June 1, 1973 

3 
4 

4.00 

12, 620 

3160

567 

June 1, 1973 

3 3 
25 25 

4.00 4.00 

19,770 19,82 

4940 4960

567 

June 1, 1973 

3 
25 

4.00 

19,920 

4980

The above cubes were cast by Mary Olson.

As A sVass, pmencFce we cue. Uus 
sAre ToN PuuMAvesse" PO Opa4ssse.

BECTE A3
a# . .

PROJsc: 

REPORTwo

REMARKS:
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CITY TESTING AN ENGINEERING LAdORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114 

/ OF:MORTAR COMPRESSION TESTS

DUAKE ARNOLD ENERGY 

OteO Power orpo 
P.O. Box 209 
Palo, Iowa 52324 
Attn: Mr. Daubenhe

- Jpi. tietifcaton~ 

()a1 Cat 

Ate to be Tested. days 

Type of Sample 

Location Placed 

SpeeS h 9 23 Jays 

- Mis Proportions: 

Cement 
-7 Lime 

Sand 
Admixture

COmPRESSTVE STRENG" I: 

LAboratory Number 

Date Received 

etrthod of Curing: 
ays on Job & Enroute 

Days L.ab. Cured 

Area., square inches 

Load at Failure. pounds

CENTER 

ation 

yer

OAT: July 2, 1973 

ruRNismeo aY: Job Mixed 

coastsTo:1) TCT & EL, Inc.  
TCT & EL, Inc.

- Palo 
- Waterloo

A. C 0 E F 

June 25, 1973 

7 7 7 28 28 28 

Six 2* Mortar Cubes 

Turbine Building BWT-10, Reactor Building BWR-61 

94 lbs. Portland Cement 
12.5 lbs. tvarated Lime 
254 lbs. Masonr' Sand 
25 ml AEA

602 

June

2 
5 

4.00 

8,900

602

27, 1973

2 
5 

4.00 

8,960

602

2 
5 

4.00 

8,940

602

2 
26.  

4.00

602

2 
26 

4.00

602

2 
26 

4.00

RFMARKS. The above cubes were cast by Mr. Marvin Olson.  

.JUL 6 1973 
a FO PU3LICAT3M?2OR.-ATWMENTW. COMCLUBI@UU 0u WXTRACT PoM Oa

OB 72':4 Twin City Testing and Engineering Laboratory, Inc.

A0



c-A.4Ld645-3601 

.. TWIN CITY TES'I -G AND ENG!NEER!MG 2A3ORATORY. INC.  
_ ENGINEERS AND CHEMISTS 

462 Cromwell Avenue- St. Paul, Minn. 55114 o 

MORTAR COMPRESSION TESTS

POROJECT: ARNOLD 
PJLO. 10OWA

/& w Bechtel Power C 
P.O. Box 209 
Palo, Iowa 523 
Attn Mr. Daub 

FIELD DATA.  

-Job Identification 

aoe cast 

Age to be Tested. days 

Type of Sample 

Locat.iion Placed 

-Specified-Steangth- .28-Days

Mix Proportions: 

-- aCament 

Sand 
Adeitxture

ENERGY CENTER

orporation 

24 
_U

DATE= JuTy 2, 1973 
pURtNIS)0 VJob mixed 
COMs TO: TCT & EL, ,Inc. - Palo 

TCT & EL, Inc. - Waterloo

A . C D 

-June 4- 1973.- --- --

7 7 -28 28 28 

V Six-2" Mortar Cubes 

Turbine Building UT-10A, B, C, & D & 32 & 33 off-gas buildi: 

94# Portland cement 
12.5 # Hyd:tad li:- 
254# Masonry Sand 
25 al. AEA.

-I

COMPRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Curing: 
Days an Job & Enroute 
Days Lab. Cured 

Area. square inches 

Load at Failare, pounds 

Strength, psi
I

579 57' 

June 7, 1973

3 
4 

4.00 

11,195 

2790

3' 
4 

4.00: 

10,839 

2740

p 579 

3 
4 

4.00 

11,078 

2770

579 

3 
25 

4.00 

19,070 

4760

579 

3 
25 

4.  

17,71 

4440

579

30

3 
25 

4.00 

19,430 

4860

REMARKS:The above cubes were cast by Mr. Marvin Olson, 

£0£UYAL PoYemI rucLti.th PUS&J M @um~LM nuL 3fU Am man""=U At 1W6 C~fmawUU"A MOMS" a* igus". AUG AUGoP.  

SPon PUaJCAIOU 0 '" gAIUUSESIU @UL04 M V 00 £2UAWh"U@£GA*UM OUR RWoaTS U0 1KEBVC P630630G OWN WAu1TUU I F9OVAL

BECHTEL CORP 
3I-~. 7f00

:1 
I
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0~
TWIN CITY TEST G AD ENG EING L- JOATY...  

__. ENGINEERS AND CHEMISTS 
662 Crerewell Aveme-St. Paul, Minn. 5114 

sporT oW: MORTAR CouintsSes TasTs

PROJE~CT:
DUANE ARNOLD ENERGY CENTER 
PALO, IOWA
B Khtel Corporation 

.0. Box 209 
/alo, Iowa 52324 
Attn:-- Mr. Dauben Heyer

FTELD DATA:.  

Job Identificatc 

Date Cast 

Age to be Tested, days 

Type of Smple 

Location Placed 

Specified Strength @ 23 Days 

Mix Proportions: 
Cement 

)Fly Ash 
Sand 
Admixture 

COMPRESSIVE STRENGTH:

L.aboratory Number 

Date Received 

Method of Curing: 
Days on Job & Earoute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Stregth, psi

DaTE: July 10, 1973 
pRunmse av: Job Mixed 

coums ros(2) TCT & EL,, Inc.  
(2) TCT & EL, Inc.

A B 

June 7, 1973 

7 7 

Six 2" Grout Cubes 

Reactor Building R 
around Supports

7

0 E

28 28

- Palo 
- Waterloo

28

.P.V. Skirt, Interior Wall Grouting

94 lbs. Portland Cement 
10 lbs. Fly Ash 
209 lbs. Sand 
4 ounces WRA

581 

Junre 

4 
3 

4.00 

24,73 

6180

581 

11, 1973 

4 
3 

4.00 

0 26,1U( 

6520

581 

4 
3 

4.00 

25,870 

6470

581 581

4 
24.  

4.00 

32,240 

8060

4 
24 

4.00 

32,500 

8130

581 

4.  
24 

4.00 

32,650 

8170

REMARKS.

*JUL12 1M7 2 . /_ _ _ _ _ 

BECH4TEL CORp _ 

- A *~h& ~ Y M .~ 1..LhCAim u.~.A"l ngpeIU A"m SUMU~q Ag Tim QQ4VIimM9AL V00 OV CL.* AJ~ 

ammm". Pon rusucAfiime *VrABNW ma131 C.W800E 02 CnACY" PWON CA IMOAA*UO UMWOMM 10 NVmWD OCUOim OUG WffrM OAKM

Twin Cit Te sting an# Engineering Loaoary, Inc.
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%_j I j

'

I

I I



645-3601 

CTY TES'.NIG _ EGIEIN M RATORY. I=.  
ENGINEERS AND CHEMISTS 

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

MORTAR CCMPRESSISW TESTS

~~TWIN 

PROJECT: 

REJPORTED To, Bechtel Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: Mr. Daubenheyer

CATE: July 13, 1973 

PrunisE my: Job lixed 

CoP0ES To:(2) TCT & EL, 
(2) TCT & EL,

Inc. - Palo 
Inc. - Waterloo

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ a Days 

Mix Proportions: 
Cement 
Sand 
Admixture

COMPRESSIVE STREN.#TH:

Lsboratory Number 

Date Received 

Method of Curinr 
Days on Job & Easoute 
Days Lab. Cased 

Area, square inches 

Load at Failure, ponads 

Strength, psi

A 

June 14, 1973

C

7 7 1 7 28 
Six 2" Mortar Cubes 

Turbine Building BWT-13. 25 and

0 E

28

10A, B, C & D

94 lbs. Portland Cement 
254 lbs. :*sonry Sand 
25 ml AEA

586 

June 

4 
3 

4.00 

9,500 

2370

586 

T8, 1973 

4 
3 

4.00 

9,520 

2380

586 

4 
3 

4,00 

10,600 

2650

586 

4 
24

4.00 

1 6,210 

4060

586 

4 
24 

4.00 

16,000 

4000

REMARKS:

s a move ymu e casMe "a *Ao . M o. " an esuers. aS res COUVmmsvAA. POUYe o0 Cus..m £e &UWa*
UAYU6'Sul"PMCAM 0V WrATNM. CMOD~MLM&" cm%&F rea P 0u RX"ame uwe EPff is wigaamnvu ao *me6SU W5l11 M~ALpo

TwiCit Testing and Engineering Laboratory, Inc.

DUANE ARNOLD ENERGY CENTER 
PALO, IONA

F 

28

9
586 

4 
24 

4.00 

15,700 

3930



FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested. days 

Type of Sample 

Location Placed 

Specified Strength @ 29 Days 

Mix Proportions: 
Cement 
Sand 
Admixture

COMPRESSIVE STRENOTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Easoute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A B C 

June 14, 1973 

7 7 1 7 

Six 2" Mortar Cubes 

Turbine Building BWT-13. 25

0 

28

-It CIY TEST'.e AND ENGINEERING L 'C-,30 
ENGINEERS AND CHEMISTS 

662 Cromwell Avefnve- St. Paul, Minn. 55114 

*gpowT or VGRIU COMPRESSION TESTS 

DUANE-ARNOLD ENERGY CENTER DATE: July 13, 
r: PALO, 101-A .io. r"4119V*JbVi 

so TO: Sechte I Corporation 
.0. Box 209 

Palo, Iowa 52324 (2) TCT & E* 
/ Attn: r. Daubenheyer

F 

28

and 10A, E

94 lbs. Portland Cement 
254 lbs. Mlecnry Sand 
25 ml AEA

586 

June 

4 
3 

4.00 

9,50 

2370

586 

1, 1973 

4 
3 

4.00 

0 9,520 

2380

586 

4 
3 

4,00 

10,600 

2650

586 

4 
24.  

4.00 

16,210 

4060

586

4 
24 

0 4.00 

000 15,700 

0 3930

as£ mAy NUU .fwrcr veje y*W a = "&N Oam. p" AM. -. Wr9 *A "aasirmps £0 

in~~~~~~~w~0,6 
6=04tiA1m~ asY y y mm.OIU aa aa

Twin Ci Testing and', 

Byl

UL1710 .  

HTEL CORP 

-ring Laboratory, Inc.

v~ A.- ~

poasc 

arrow

REMARKS:
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645-3601 

M*T6. N .- CIY T"StkG MEGNE !IG wAZORATCRY. INC.0 

* ENGINEERS AND CHEMISTS , 

662 Cromwell Avenue St. Paul.Minn. 5511A 

s REPORT OF: MORTAS CCMPRES1SS TESTS

DUANE ARNOLD ENERGY CENTER 
PALO, IOWA
Bechtel Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: Mr. Daubenheyer

CATE: July 13, 1973 

runwisreD Ur: Job Mixed 

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

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Locaition Placed 

Specified Strength @ J Days 

Mix Proportions: 
Cement 
Sand 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enmoute 
Days Lab. Cured

Area, square inches 

Load at Failure, pounds 

Strength, psi

A 

June 

7

B 

14, 1973 

7

C 

7

0 E

28 28

Six 2" Mortar Cubes 

Turbine Building BWT-13. 25 and 10A, B, C & D

94 lbs. Portland Cement 
254 lbs. A Sand 

25 m1 AEA

586 

June 

4 
3 

4.00 

9,50 

2370

586 

18, 1973 

4 
3 

4.00 

3 9,520 

2380

586 

4 
3 

4,00 

10,600 

2650

586 

4 
24 

4.00 

16,210 

4060

586 

4 
24 

4.00 

16,000 

4000

REMARKS:

as aw SEu m TOu CL M M. PUS6 A" On aU Es, A.L 0a0e8 U *. USanyw As rM CaOoUYL4A. P@May oV cus=*. AM* hr****

_____ PULCATW P TATasMWWW CDestuateM O a"A Mae os aganameu 6.a Q RWS to Inesavue Peuse 0" oua WnfTM W&UAL

Twin City Testing and Engineering Laboratory, Inc.  

1A~ki+

PROJECT: 

RPOsRT TO-.

F 

28

6i
586 

4 
24 

4.00 

15,700 

3930



FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 29 Days 

mix Poportions: 
Cement 
Sand 
Admixture

COMPRESSIVE STRENOTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi 

REMARKS:

PROJC?: 

RLEPORTID

A B C D 

June 14, 1973 

7 7 7 28 

Six 2" Mortar Cubes 

Turbine Building BWT-13, 25 and 10A, I

-p 

CsyANDE !; ~ L'C 
CH aT!Tl &a EN IN- 3 L3C: 

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

wr or: MORTAS CCMPRESSIOE TESTS

Inc. - Palo 
Inc. - Waterloo

F 

28

94 lbs. Portland Cement 
254 lbs. M;ocniry Sand 
25 ml AEA

586 

June 

4 

3 

4.00 

9,50 

2370

586 

T9, 1973 

4 

3 

4.00 

0 9,520 

2380

586 

4 
3 

4,00 

10,600 

2650

586 

4 
24.  

4.00 

16,210 

4060

3 

000 

0

586

4 
24 

4.00 

15,700 

3930

- - U MA* - To -UW- "a -£ IA AM - - -A "-M-* * C.=1*:: ' 

MA"OU -W V~UCA.T~WO OV rom asal Gs W.__SM5

Twin Cit Testing and 

BY

HTiL CORP 

-ering Labortory, Inc.

wao 

DUANE ARNOLD ENERGY CENTER 
PALO, 100A 

o: Bechtel Corporation 
.0. Box 209 

Palo, Iowa 52324 
I Attn: Mr. Daubenheyer

I

ae40 C 61 

Wk 645-3601 
2y. IC.

oATs: July 13, 19 

FURNISHED sy: Job Mi; 

ComEsTO:(2) TCT & E' 
(2) TCT & £



645-3601 

) TWIN CITY TESTING'an ENGINEERING LABORATORY. INC.  
ENGNEERS AND CHEMISTS c 

62 Cromwell Avenue - St. Paul, Minn. 55114 

aspoFw or: MORTAR COMPRESSION TESTS

noJscT: DUA ARNOLD ENERGY CENTER 

sPOurYo TO: echte Power Corporation 
P.O. Box 209b 
Palo, Iowa 52324 

Attn: M ubenheyer

FIELD DATA:.  

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

x Proportions: 

Cement 
Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH: I

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

DATE: July 20, 1973 

FURNISHED aY: Job Mixed 

coPES To:(21 TCT & EL,,Inc.  
(2) TCT & EL, Inc.

A B C D 

July 6, 1973 

7 7 7 28 

Six 2" Mortar Cubes 

Reqctor Building BWR-64, Turbine 
and Control Building BWC-5

E 

28

- Palo 
- Waterloo

F 

28

Building BWT-25,

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

627 

July' 

6 
-1 

.4.00 

13,40 

3350

627 

12, 1973 

6 

4.00 

0 12,16 

3040

)

627

6 

4.00 

12,170 

3040

627 627 

6 6 
22 22 

4.00 4.01

627

6 
22 

4.00

REMARKS: The above cubes were taken on the job by Mr. Marvin Olson. J7 
. . .J UL 2 0 73 

BECHTEL COCP 
103 7224 

AS A MUTUAL. PtWT2CTI@M To CliagNT. THE PURSDC AND OU*eRLVas. ALL REPORTS AM SUMITTD AD TMS COMPIORMTIAL P 0O01TY OP CLIENTW. AND AUTYWOR* 

IZATION PO PUBLICATION aP gTATWMNTs. CONCLUSIOND on ETRACTS PoM an REGARDINE OUR RpoTs 1a ItmEVEtD PENt ND OUR WRITTmN APPROVAL

A 
~~-7-jr~. Ad- ?

Twin Ci Testing qpd Engineering Laboratory, Inc.
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645-3601 

TWIN CITY TESTING AND ENGINEERING LABORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue - St. Paul, Minn. 55114 

EPORT OF: MORTAR COMPRESSION TESTS

PROJECT: 

REPORTED TO.  .o11:
A ANOLD 

0Ec1o1.IOWA
ENERGY CENTER

echtel Power Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: Mr. 'aubenheyer

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: S Cement 
Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

oATe: July 20, 1973 

FURNISHED aY: Job Mixed 

comsnTo:(21 TCT & EL,,Inc. - Palo 
(2) TCT & EL, Inc. - Waterloo

A B C 0 E 

July 6, 1973 

7 . 7 7 28 28 

Six 2" Mortar Cubes 

Re4ctor Building BWR-64, Turbine Building BWT-25, 
and Control Building BWC-5

F 

28

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

627 627 

July 12, 1973 

6 6 

-4.00 4.00 

13,400 12,16 

3350 3040

627

)

6 

4.00 

12,170 

3040

627 627 

6 
22 

4.00.00

627

6 
22 

4.00

REMARKS: The above cubes were taken on the job by Mr. Marvin Olson.  
. .j[Ul'27 C 73 

BECHTEL CCp 
!02 72-24: 

UTUM. POCTION TO CLENTW. TMW PUBIC AND OURWLVS. ALL EPORW AMC oUsurTED AS TWR COUPENTAL PROPERY OP CLIENT. AND AUTIOU
EATIQM FOR PUBLICATIOM OF STATEMUNTU. CDNCLUSIOMG Oa EXTRACTS PMOM On NECAROINe OURa REPORTS U RESEnyto PaNIma OUR WRITTEN APPROVAL

Twin Cit Testing d Engineering Laboratory, Inc.  

Byh 7-A z ::



645-3601 

TWIN CITY TESTING ANDENGINEERING LABORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114 

REPORT Op: MORTAR COMPRESSION TESTS

DUANE ARNOLD ENERGY CENTER 
PALO, IOWA 
Bechtel Power Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: Mr.-3Daubenheyer

oATE: August 16, 1973 

FURNISHED BY: Job Mixed 
coPiEs To:(2) TCT & EL, Inc. - Palo 

(2) TCT & EL, Inc. - Waterloo

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: .Cement 
Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH: I
Laboratory Number 

Date Received 

Method of Curing
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

REMARKS: The above samples were

A B C 

August 8, 1973 

7 7 7 

Six 2" Mortar Cubes 

Turbine Building BWT-50 & 58 

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lfme 
254 lbs. Masonry Sand 
25 ml AEA

691 

August 

2 
5 

4.00 

17,840 

4460

691 

10, 197 

2 
5 

4.00 

18,0C 

4500

691

3

2 
5 

4.40 

16,530 

4140

cast on the job by Mr. Marvin Olson.

MUML PTWTOY N 70 CLIENT. TNM PUSLIC AMO WDUEVE. ALL WPORW AM OUseUrTTD AS T CONPIOENIAL PUOWWTY OP CLSUTS. AND AUTOR.
MOR PUDULCAISM OF WTATWEMEWT. COMUSSUONG 0 ETurACMT PWOM 0W REGARDING OUR R"ORT IS RERVEO PNmOING OUR WrOTTW APPROVAL 

Twin City Testing a dEnineerin to ratory, Inc.  

1-71 In

PROJECT: 

AL.POwR'o TO:

D E

28 28

F 

28

691 

2 
26 

4.00

691 

2 
26 

4.00

691 

2 
26 

4.00

1) A



44.O~1

PROJoCs: 

asPONTso TO:

DUANE ARNOLD ENERGY CENTER 
PALO. IOWA____
Bechtel Power Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: Mr. Daubenheyer

DATE: August 16, 1973 

truRNisse my: Job Mixed 

conIEs ye:(2) TCT & EL,, Inc.  
(Z} TCT & EL, Inc.

-~ - I I

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Poportions: 
Cement 
Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

strenuth~ s~i

A 8 C D 

July 18, 1973 

7 7 7 28 

Three 3" x 6" Mortar Cylinders 

Reactor Building BR-61, 33 & 62, 
Radwaste Building BWRW-2

E 

28

- Palo 
- Waterloo

F 

28

Mechanic Shop BWM-1,

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

644 

July

2 
5 

4.00 

12,250 

3060

644 

20, 1973

2 
5 

4.00 

12,17 

3040

3

644

2 
5 

4.00 

11,930 

2990

644

2 
26.  

4.00 

19,100 

4780

644 

2 
26 

4.00 

17,10( 

4280

644

2 
26 

4.00 

18,140 

4530

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

*A WMYL* PROTUMU TO CLMML " ThUSI AND aiim VC A" TALL AM S13ui= A& ThM COSmWOYAL PWMuM" Of CZ.MYU. £8 AUrNS

KAYY@UPo 908 "T~ WUCIOF WtAIUUWYU. caUmU1@U oot ou Ucre Pea an inaimneu v r w ni invaDW pawansa OUU WOMen APPOVAL

Twin 1' Testing n Engineering boratory, Inc.  

Bv~ 4 ~A
0 11)

aa

3601 

TWIN CITY TEST G A ENGINEERING G3C... . IN 
4GINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul. Minn. 55114 

REPORT OF: MORTAR COMPRESSION TESM



- -

DUANE ARNOLD ENERGY CENTER 
\PALO, IOWA 

echte ower Corporation 
.0. Box 209 
P lo, Iowa 52324 
At: -Mir. Daubenheyer

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Speci;1 ed Strength @ 28 Days 

Mtix Poportions: 

) Canent 
Line 
sand 
Admixture

DATE: August 24, 1973 
FURNISHEo sy: Bechtel Power Corp.  
cO Es To: (2) TCT & EL, Inc. - Palo 

(2) TCT & EL, Inc. - Waterloo

A B C D 

August 15, 1971 

7 7 7 28 
Six 2" Mortar Cubes 

Block Mortar for Turbine Building 
Reactor Building BR-61

E 

28

BWT-50+58 and

I 94 lbs. Portland Cement 
i 12.5 lbs. Hydrated Lime 
2b4 lbs. Masonry Sand 
25 ml AEA

COMIPR.&SSIVE STRENGTH: I

Lboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area. square inches 

Load at Failure. pounds 

Strength, psi

706 706 

August 20, 197 

5 5 
2 2 

4.00 4.00 

13,980 13,29 

3490 3320

706

5 
2 

4.00 

12,970 

3240

706 

5 
23 

4.00

I _____________________________ =

706 

5 
23 

4.00

M) r T :4r

RE.11ARKS:

__________AUG 2 71973 

.. BECHTEL 

AS A INU PLACATON TO ATENT C* Q PCC ANU R AL aEOm, RGARDVa UW3 AST14 courSRVD OU wRTTN APROV
MA'non ron PusUAraIm mo STATIKMTS. C06CUSU1481 Om CKTRACTS PC' uft 16ARGOINS OUR MR£PORTS Of *CEIV Pt"01OUNWITZ 'aOA

Twin Cit Testing and Engineer ng Laboratory, Inc,

,~ 64 2 .

Th 4 g-J- 5I 

TWIN CITY TESTIN AN ENGINANING LAORORY.C.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114 

REPORT OF: MORTAR COMPRESSION TESTS

PROJECT: 

REPORTED TO:

F 

28

706 

5 
23 

4.00

~iL~IL~: 
"-I

Xp I

Y_ A



-'tf1c- £5.azc .' 645-3601 
11IN CITY TESTIN- AN ENGINEERING LALARATORY- INC.  

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

ao e MORTAR COMPRESSION TESTS 

DUAN ARNOLD ENERGY CENTER oATE: September 6, 1973 
PROjECT: In IOWASptmer6 17 

- ,-, (3 T1:I Power Corporaton PURNasNE er Job Mixed 
.0. Box 209 coers TO:(J2)J TCT & EL,, Inc. - Palo 

Palo, Iowa 52324 (2) TCT & EL, Inc. - Waterloo 
Attn: Mr. Daubenheyer L

FILD DATA: 

Job rdentification 

Date Cast 

Age to be Tested. days 

Type of Sample 

Locution Placed 

Specified Strength @ 28 Days 

;Rix Proportions: 

Cement 
Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

M-ethod of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A 

August 

7

B 

8, 1973 

7

C 

7

D 

28

Six 2" Mortar Cubes 

Turbine Building BWT-50 & 58 

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AES

691 

August 

2 
5 

4.00 

17,840 

4460

691 

10, 197 

2 
5 

4.00 

18,OC 

4500

3

)J

691

2 
5 

4.0 

16,530 

4140

E 

28

F 

28

SE 101973 

BEC-T'L CORFP.  
, 9 7S 4

691 691

2 
26 

4.00 

27,050 

6770

2 
26 

4.00 

28,00 

7000

691 

2 
26 

4.00 

28,000 

7000

FS1JARKS: The above samples were cast on .the job by Mr. Marvi

UTUAL PtrCT1ON TO CUltNT. TE PUBLIC AAM QURSELVWS. "L- mapell SaablTTD AS TMS COMPOENTIAL PROPtWTY OF ChitNTS. A1g o 

2ATON POP PJa.CATION Of WTATEMENTS. CaNChusTeas Oa I=ERACTS FROU OR SOANRDtuG OUR EPORT te REsItVILD PwNOIus Du wsTE A,,P

Twin City Testigadegnei a aoyic

n 01son. 7 /

I



£

PROJECT: 

REPORTED T

DUANE ARNOLD 
PALO, 101'.A

ENERGY CENTER

O: BPChtel Power Corporation 
/ .0. Box 209 
Palo, Iowa 52324 
Attn: Mr. Daubenheyer

oATE. Septarber 12, 1973 

FURNISHED arf: Bechtel Tower Co .  

copmes To: (2) TCT & EL, Inc. - -7
(21 TCT & E', Inc. - *

* FIELD DATA.  

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 23 Days 

Mix Proportions: 

Cement 
Line 
Sand 

& Admixture
____________________________________________________________________________________________________ I

OMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A B 

August 15, 197 

7 7

C

7 28

Six 2" Mortar Cubes 

Block Mortar for Turbine Building 
Reactor Building B',.R-61 

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

706 

August 

5 

2 

4.00 

13,980 

3490

706 

20, 197: 

5 
2 

4.00 

13,29 

3320

705

5 
2 

4.00 

12,970 

3240

)

23

F

28

B~LT-5O4i3 ai~ 
.- ~- .- 

1. *:--~' 

i = 

~ 

P.--

706 

5 

4.00 

17,080 

4270

1 .  

5 

4. 00 

17,S1i 

440

5 

4.0

REMARKS:

AS A MUTUAL PqOTEL"TOM TO 80CLIX7, T1W PUOL.= AN.I OUsegLYS. ALL. WWO ARE UBM"Y3O AS *%& CSM4FI-INTTAL PWCPtWP OF *- =:-2 - * 

IATION 70a PY-JCATION Ow *arrZt-WTS, COCLZ.140st OR zut ACrs WT-04 O ppA.UIfima *Ua Rowa is erV.W 'Va stqa'> m s .. %pnCW: 

Twin Ct Testig and Engi.eer* LZ:':: y

JCITY TISTE.-J AND ENGINERING L .. RATORY. 1.  
ENGINEERS AND CHEMISTS (2, 

662 Cromwell Avenue- St. Paul, Minn. 55114 

RPoo OF: MORTAR COMPRESSION TESTS

I



645-3601 

TWIN CITY TESTI&. AND ENGINEERING Lk.-ORATORY. INC.  
. . ENGINEERS ANO CHEMISTS 

662 Cromwell Avenue - St. Paul, Minn. 55114 

REPORT O: MORTAR COMPRESSION TESTS

DUANE ARNOLD ENERGY CENTER 
PALQ, IOWA

TO: 8 htel Power Corporation 
.0. Box 209 

Palo, Iowa 52324 
Attn: Mr. Daubenheyer

DATE: September 
PURNISHED BY: Job 

COMES TO:

24, 1973 
Mixed

(21 TCT & EL, Inc. - Waterloo

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength & 28 Days 

Mix Proportions: 
Cement Lime 
Sand

4
COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing* 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

. Strength, psi

A B C 

September 13, 973 

7 7 7 

Two 30 x 6" Mortar Cylinders 

Turbine Building BWT-23, 20A 

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand

754 754 

September 17

4 
3 

4.00 

14,250 

3560

4 
3 

4.00 

14,001 

3500

754

973

4 
3 

4.00 

14,050 

3510

D

28

E

28

F 

28

+ 12E 

*o n* 

* SEP 2 6 Inu 

BECHTEL CORP 
JOB 7884

754 

4 
4.00

754 

4 
24 

4.00

754 

4 
24 

4.00

________ ____________ I ____________ -. ____________

REMARKS:

A MUTUA. PDOTWton TO CLIMW. TNM PUEL3C A0 OURSVLWS. ALL Mpog ARE MuTWD AS TWE COPtOIDENTIAL P6O9111T OP CLIEN't. ANO AUT"Op 

TION POR PUBLICAION OP WTA7ENETh. CONCLUstONo 3R EXTWACTS PWOM QA WESAN3NG QUa RZPOW IS *stRVED PENameO OUR WRIT"" APPROWAL

Twin City Testing. and Engineering Laboratory, Inc.  

'~"f~ -A Aa

PROJECT: 

REORTED



DUAN ARNOLD ENERGY CENTER noJeCT: PA IOWA 
REPORTED TO: htel Power Corporation 

P.O. Box 209 
Palo, Iowa 52324 
Attn*.. Mr. Daubenheyer

DATE: September 27, 1973 
FURNISHED BY: Job Mixed 
COPIES TO: (2) TCT & EL, Inc. - Palo 

(2) TCT & EL, Inc. - Waterloo

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested, days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: 
Cement 
Lime 
Sand 
Admixture

COMPRESSIVE STRENGTH: 

Laboratory Number 

Date Received 

Method of Curing: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength, psi

A 

August 

7

B 

29, 197 

7

C

7

D 

28

Six 2" Mortar Cubes 

Off-Gas Building BWG-7 and Reactor 

94 lbs. Portland Cement 
12.51bs. Hydrated Lime 
254 lbs. Masonry Sand 
25 ml AEA

719 

September 

6 
1 

4.00 

17,050 

4260

719 

4,

6 
1 

4.00 

17,0 

4250

719

WI3

6 
1 

4.00 

168 oo 
4200

)

719 

6 
22 

4.00 

23,250 

5820

E.  

28

F 

28

Building BWR-5 

2T 11973

109 788.4 

719 

6 
22 

4.00 

24,300 

6070

719 

6 
22 

4.00 

23,450 

6120

REMARKS: 

O A UTUL PWOMTW TO CLRT.uyu TNU PUML0C AND eUmaWLVW. ALL EPORN AME SUSUITTWD AS TMW CDNUOZNTIAL PRD3WWT OF CUMNYT. AND AUTWOR.  IRATION POW PULCATlON or SYTArmeSw. CD0ACLUMMSe a RTRACTB FRou a oaeneae ouR REPoRTS to msMvWa ENmaN OuR wRtTM AppFOVAL

Twin C Testip d Engi ring aboratory, Inc.

P

645-3601 

CITY TES. dG AN ENGINEERING LABORATORY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114 

REPorr or: MORTAR COMPRESSION TESTS

..TW N



bS

~VV7T

SE T N 

.R EC

aNr Onf COTO': Sechtel Power Corporation 
P.O. Box 209 
Palo, Iowa 52324 
Attn: Mr. Daubenheyer

FU RNISED 

coIErs TO:

sY: Job Mixed 

(21 TCT & EL, Inc. - Waterloo

FIELD nATA: 

Job Identification 

Diie Cast 

Age to be Tested. days 

Type of Sample 

Location Placed 

Specified Strength @ 28 Days 

Mix Proportions: 

Cement SBLime 
Sand

COMPRESSIVE STRENGTH:

Laboratory Number 

Date Received 

Method of Caring: 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength. psi

A B 

September 1 

7 7

C .

3, 1973
7

Two 3" x 6" Mortar Cylinders 

Turbine Building BWT-23, 20A 

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand

754 754 

September 17,

4 
3 

4.00 

14,250 

3560

4 
3 

4.00 

14,00( 

3500

754

973

4 
3 

4.00 

14,050 

3510

D E 

28 28

F 

28

+ 1ZE

OCT 1973 

BECHTHEL COR

754 754

4 
24 

4.00 

19,700 

4920

4 
24 

4.00 

19,950 

4990

754 

4 
24 

4.00 

20,850 

5210

BUTUAL ADTM"SOR To C1tWT. "M POULC AUe ewRELWs. ALL aspefm AM eusubfTWo ATM Ca"eDENTIAL PeO"tY oP CLISMW. AUa AUYwO.  

ht E Pe pugCATION 9P WTATUMNMW. CWMUsaOW QA O ETACT PEON ON WGa&matae DUEZREu Wep to gtsanve P0met.e Own WRW APPROVAL

Twin City Testin and Engineering Laboratory, Inc.

- ~T6 -~ I2
3 -- -

REMARKS:

1%

CITY TESTING ANGING LA 'GATORt Y IN 
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul. Minn. 55114 

RcPORT OF: MORTAR COMPRESSION TESTS 

DUANE ARNOLD ENERGY CENTER DAE October 11, 1973 
PALO, IOWA



S

1Fi' 
.OJECT: 

mrrORTEZ TO:

645-3601 

CITY TESTING AND ENG I "NG LA OrATOWY. INC.  
ENGINEERS AND CHEMISTS 

662 Cromwell Avenue- St. Paul, Minn. 55114 

REPORT OF MORTAR COMPRESSION TESTS

OUANE ARNOLD ENERGY CENTER 
PALO, IOWA
echtel Power Corporation 

P.O. Box 209 
Palo, Iowa 52324 
Attn: Mr. Daubenheyer

oATE. October 11, 1973 
rURNISHEo By: Job Mixed 
COPIES TO:

(21 TCT & EL, Inc. - Waterloo

FIELD DATA: 

Job Identification 

Date Cast 

Age to be Tested. days 

Type of Sample 

Location Placed 

Specified Strength & 28 Days 

Mix Proportions: 

Cement 
Lime a tSand

A B 

September 13,

C

973

D

7 7 1 7 128 
Two 3" x 6" Mortar Cylinders 

Turbine Building BklT-23, 20A + 12E

E 

28

94 lbs. Portland Cement 
12.5 lbs. Hydrated Lime 
254 lbs. Masonry Sand

COMPRESSIVE STRENGTH: I'I
Laboratory Number 

Date Received 

Method of Curing* 
Days on Job & Enroute 
Days Lab. Cured 

Area, square inches 

Load at Failure, pounds 

Strength. psi

754 754 

September 17,

4 
3 

4.00 

14,250 

3560

4
3 

4.00 

14,00( 

3500

754

973

4 
3 

4.00 

14,050 

3510

754 . 754

4 
24 

4.00 

19,700 

4920

4 
24 

4.00 

19,950 

4990

REMARKS:

A MUTUAL P4fWCTION TO CLISMYT. T"4 PUDLIC AND OUeWgLVS. ALL SPOR*W A"t auSsMD AS TC ensertqessfL PeePOTWT O CLIEWTS. Aae AuT-OU.  
2"ON PO PIULCArION Of ouArseseve. CoaCL4JeSOUO on £saTACS Veam on aCAR04N OU esPOrTS IS * asssCe PCO0Se Own Wefuse *pseav 

Twin City Testinq and Engincring Loboratory, Inc.

F 

28

754 

4 
24 

4.00 

20,850 

5210


