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1.0 INTRODUCTION 

The Containment Building Tendon Surveillance Program is a systematic means of 

assessing the continuing quality and structural performance of the containment 

post-tensioning system. The surveillance consists of periodic inspection for 

physical condition of a randomly pre-selected group of surveillance tendons. 

This provides confidence. in the condition and functional capability of the system 

and an opportunity for timely corrective measures if adverse conditions are 

detected. 

This report covers the fifth-year tendon surveillance for Palisades Nuclear Plant 

as specified by Paragraph 4.5.4 of Amendment No. 14 (April 24, 1975) to Provisional 

Operating License No. DPR-20. The fifth-year tendon surveillance is the third 

in the series with previous tests at one-year and three-years after the containment 

structural integrity test. 

Bechtel services were provided under the CPCO/Bechtel Technical Services Agreement, 

CPCO Purchase Order No. 45237, Bechtel Job No.· 10512-018. Equipment, manual labor, 

and materials required for the tendon surveillance were.furnished by Inryco, Inc. 

under contract with Consumers Power Co. 
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2.0 SUMMARY AND CONCLUSIONS 

2.1 Summary 

The fifth-year tendon surveillance of the Palisades Nuclear Plant containment 

post-tensioning system was conducted from September to December, 1975. The 

surveillance was done in accordance with "Surveillance Testing of Containment 

Building Post-Tensioning System," Procedure Number TSF-2, Rev. O. The group 

of surveillance tendons selected for inspection was composed of five vertical, 

six dome, and ten hoop tendons. The tendon inspection consisted of anchorage. 

and sheathing filler inspection, tendon liftoff force measurement, tendon wire 

inspection and tensile testing, and tendon reterisioning and resealing. 

The anchorage and sheathing filler inspection showed the following: 

0 

0 

0 

0 

The anchorage components showed no significant corrosion which 
would indicate degradation of the post-tensioning system. 

The off-size buttonheads which were detected (total of 53 
out of 3780 buttonheads inspected) showed no evidence of 
adversely affecting the load carrying ability of the tendons. 

A number of split buttonheads (total of 63 out of 3780 button­
heads inspected) were found, but all of them were probably 
present when the post-tensioning system was installed and showed 
no evidence of adversely affecting. the system. 

No cracking of anchor heads, bushings, or bearing plates was 
found. One shim was found with a small crack which was probably 
present during the tendon installation. 

Every tendon tested had measured liftoff force within the prescribed acceptance 

limits of 584 to 815 kips for dome tendons and 615 to 815 kips for vertical and 

hoop tendons. 

Wire corrosion was found to be insignificant and no more severe than that 

observed during previous surveillance tests. 
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A total of five ~iscontinuo~s wires were found in the 21 surveillance tendons 

having a total of 1885 wires. Four of the five discontinuous wires occurred 

during installation. The fifth had a break which resulted from a 

material defect. 

Each of the tensile test specimens from the inspe.ction wires had ultimate strength 

greater than the 11.78 kips per wire minimum acceptance criterion. For the 

discontinuous wires 10 out of 15 samples exceeded the 11.78 kips per wire 

criterion, 4 were below by 0.4% which is within the uncertainty of the measurement, 

and one sample was 5% below the 11.78 kips per wire and was caused by a wire 

defect in manufacture. 

Each surveillance tendon was retensioned to within + 3% of the liftoff force 

measured during detensioning. The grease cap was reinstalled on each tendon, 

and new.sheathing filler·was pumped or poured into the tendon sheath to replace 

that which was removed during the surveillance test. 

2.2 Conclusions 

Based on the results of the fifth-year tendon surveilla~ce.test reported herein, 

the conclusion is reached that no abnormal degradation of the containment 

structure post-tensioning system is indicated for Palisades Nuclear Plant. 

A five-year tendon surveillance cycle as specified in Amendment No. 14 

(April 24, 1975) to Provisional Operating License No. DPR-20 is recommended. 
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3.0 · GENERAL 

The five-year tendon surveillance of Palisades Nuclear Plant containment 

post-tensioning system began in September, 1975, ··approximately 66 months after · 

completion of the containment structural integrity test performed in March, 

1970. 

Tendon surv~illance_ testing consists of anchorage and sheathing filler 

inspection, tendon liftoff force measurement, tendon wire continuity testing, 

tendon wire inspection and tens.ile testing, and tendon retensioning and 

resealing. 

This surveillance was conducted in accordance with Consumers .. Power Company 
. . 

TSF-2, ~ev. 0-Techni~al Specifications Test Procedure, Surveillance Testing of 

Containment Building Post-Tensioning System. A copy of that test procedure is 

included 1n this report as Appendix A. 

The group of surveillance tendons selected for inspection was composed of five 

vertical, six do.me (two from each of the three dome groups), and ten 

hoop tendons in compliance with .NRC Regulatory Guide 1.35 (Rev. l; June 1974). 

The location and identification of the survei.llance tendons are shown in Figures 

3 .1 and 3. 2. 
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4.0 TENDON FILLER AND END ANCHORAGE ASSEMBLY 

4.1 Sheathing Filler 

A sample of sheathing filler was removed from each end of each surveillance 

tendon. Chemical tests were performed on one sample from each tendon. For the 

vertical tendons the sample from the field end (i.e., the bottom end) was 

analyzed in each case because any water contamination is likely to be more 

severe on that end. For the dome and hoop tendons the sample analyzed was 

selected arbitrarily from the shop or field end with an effort made to use 

approximately the same number of samples from each of the two ends. 

Current practice for acceptance of sheathing filler for new installation is 

to limit each of the three water soluble materials - chlorides, nitr~tes, ~nd 

sulfides - .to less than 5 parts per million each. All the tested samples from 

the surveillance tendons met those requirements. The maximum concentrations 

of chlorides, nitrates, and sulfides were 1.4, 0.7 and 0.5 ppm respectively. 

Complete results of the sheathing filler analyses are .given in Table 4.2. 

The means of the sheathing filler analyses for the one-year, three-year, and 

five-year tendon surveillance tests are presented in Table 4.3. The reserve 

alkalinity.as indicated by the neutralization number was approximately the 

same for the five-year test as for the three-year test. Water content and 

concentration of water solubles were equal to or less than that found during 

the one-year and three-year tests. Thus, no detectable deterioration with 

time of the sheathing filler was found. 
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4.2 Buttonheads 

Buttonhead inspection revealed two cases of discoloration due to corrosion, one 

tendon with a relatively large number of offsize buttonheads, and two tendons 

with several split buttonheads. All buttonheads had complete coverage by the 

tendon sheathing filler. 

Buttonheads with spots having corrosion level 2 (visible oxidation, no 

pitting) were detected on the field end of vertical tendons V36 and V86. 

That degree of buttonhead corrosion is slight and does not degrade the load 

carrying ability of the buttonheads; furthermore, since it is covered with tendon 

sheathing filler, it will not spread or pit sufficiently to ~ause any functional 

problem. The buttonhead corrosion is considered to be insignificant. 

Vertical tendon V280 had 25 undersize buttonheads on the field end. The liftoff 

force for that tendon was 671 kips which is well above the minimum acceptance 

level of 615 kips .. (See Section 5.1 for discussion of liftoff forces.) In this 

particular case no sign of adverse effects from the undersize buttonheads was 

found. Therefore, the presence of these undersize buttonheads is considered to 

cause no functional problem for tendon V280. 

Two tendons were found to have several split buttonheads. Hoop tendon 59BD 

had 11 split buttonheads on the shop end. No buttonhead had more than one 

split, and the maximum split width was estimated to be between O. 010 and O. 015 in. 

Dome tendon D2-21 had 9 split buttonheads on the shop end. No buttonhead 

had more than one split, and the maximum split width was estimated to be 

approximately 0.030 in. For the original installation the applicable standard 

governing split buttonheads was Inryco, Inc. "Button Head Criteria 1610 11 included 

in this report as Appendix H. In those criteria the buttonhead maximum split 
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width is limited to 0.060 in. All the split buttonheads discussed above met that 

criterion. Therefore, the conclusion is reached that the split buttonheads were 

probably present during tendon installation and do not indicate abnormal degradation 

of the containment post tensioning system and will cause no functional problems. 

4.3 Anchorheads and Bushings 

The anchorhead and bushing corrosion level was generally judged to be corrosion 

level 1 (bright metal). In three cases (V36, V86, and Vl54) one or both ends 

had corrosion level 2 (visible oxidation, no pitting). One tendon anchor head 

(Vl54 field end) had an area with corrosion level 3 (pitting to 0.003 in.). 

In none of the cases is corrosion considered to be a significant problem. 

All anchorheads and bushings were completely covered by tendon sheathing filler. 

No split or cracked anchorheads or bushings were encountered. 

4.4 Shims 

All shims were judged to have no areas of active corrosion. Shim corrosion was 

limited to discoloration and mill scale. 

All shims were completely covered by tendon sheathing filler. 

One 3 in. shim on the shop end of tendon 59 BD had a shallow (approximately 1/ 16 

inch deep) crack across one surface. The crack probably resulted from the process 

of hot rolling the stock material from which the shim was cut and not from any 

stress effects in service. The cracked shim and its mate were replaced with 

a new pair when the tendon was retensioned. 

4.5 Bearing Plates 

The bearing plate areas covered oy a grease cap showed no sign of active corrosion. 

The surface condition was the original mill scale with no sign of recent corrosion. 
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All areas under a grease cap were well covered by tendon sheathing filler. 

Bearing plate areas not covered by a grease cap showed no active corrosion except 

in the tendon gallery. In the tendon gallery, where the air is very humid, many 

of the bearing plates had active corrosion which consisted of light scale. 

In view of the thickness of the bearing plates, the corrosion was not detrimental. 

No cracks or splits of the bearing plates were found. 

4.6 Surrounding Concrete 

Inspection of the concrete surrounding the bearing plates for the surveillance 

tendons revealed one area of cracking. The area between dome tendons D3-40 

(field end) and D3-38 had a crack 6 ft. long with width variable between 0.003 

and 0.007 in. The plot of that concrete crack is included in Appendix C. 

Although no concrete cracking was found in the tendon gallery near the surveillance 

tendons, the area from V324 to Vl6 was found to have a series of fine cracks 

sufficient to allow enough sheathing f{ller leakage to wet the overhead area 

in the vicinity of those tendons~ Those cracks were not considered as a serious 

problem, but they were plotted to allow monitoring during future five-year tendon 

surveillance tests. 

Those plots are included as Appendix J. 
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TABLE 4.1 - SHEATHING FILLER COVERAGE AND ANCHORAGE ASSEMBLY DATA 
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Date 
Inspected 

9/29/75 
9/26/75 

10/1/75 
10/1 /75 

10/2/75 
10/2/75 

10/3/75 
10/3/75 

10/7/75 
10/7/75 

10/23/75 
10/23/75 

10/28/75 
10/28/75 

10/22/75 
10/22/75 

10/20/75 
10/20/75 

10/16/75 
10/16/75 

10/14/75 
10/14/75 

12/2/75 
12/2/75 

11 /17/75 
11/17/75 

11 /18/75 
11 /18/75 

11/19/75 
11/19/75 

11 /24/75 
11 /24/75 

11 /25/75 
11 /25/75 

11 /26/75 
11 /26/75 

10/30/75 
10/30/75 

11 /4/75 
11 /4/75 

11 /5/75 
11/5/75 



Water Solubles 

Neutralization 
Shop or No. Chlorides Nitrates Sulfides 

Tendon No. Field End ( mgKOH/gr l (ppm) (ppm l I ppm l 

V36 F 0.03 1.0 0.2 0.3 

V86 F 0.06 0.7 0.2 0.2 

V154 F 0.04 1.4 0.1 0.3 

V202 F 0.02 0.6 0.1 0.4 

V202 F 0.05 0.7 0.1 0.4 

V280 F 0.03 0.8 0.1 0.5 

01-33 s 0.04 0.4 0.3 0.1 

01-51 F 0.02 0.4 0.4 0.1 

02-21 F 0.02 0.4 0.4 0.2 

02-49 s 0.01 0.1 0.4 0.1 

03-40 F 0.03 0.4 0.3 0.1 

03-49 s 0.03 0.3 0.1 0.2 

49AE F O.D1 0.3 0.3 0.2 

5980 F 0.04 0.9 0.3 0.2 

6380 s 0.04 0.5 0.4 0.2 

8080 F 0.05 0.4 0.5 0.3 

668F s 0.06 0.5 0.4 0.4 

71BF F 0.03 0.6 0.4 0.2 

798F F 0.04 1.4 0.3 0.2 

560F s 0.04 0.8 0.4 0.3 

680F F 0.03 0.5 0.3 0.1 

76DF s 0.05 0.4 0.7 0.2 

*Second sample was taken from field end of V202 because free water was mixed with sample 
in process of sampling. 

Chemical analysis was done by Walter H. Flood & Co., Inc., Hillsdale, Ill. 

TABLE 4.2 - LABORATORY ANALYSIS OF SHEATHING Fl LLER 
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Water Content 
(%) 

0.8 

0.9 

0.7 

6.5* 

4.9 

0.9 

0.2 

0.4 

0.3 

0.5 

0.4 

0.2 

0.2 

0.2 

0.4 

0.2 

0.4 

0.5 

0.2 

0.2 

0.1 

0.3 



Water Solubles 

Neutralization 
No. Chlorides Nitrates Sulfides Water Content 

Year of Test ( mgKOH/gr) (ppm) (ppm) (ppm l (%) 

1971 Not Available 1.83 0.36 0.38 Not Available 

1973 .040 1.12 0.11 0.79 1.33 

1975 .035 0.61 0.30 0.24 0.88 

TABLE 4.3 - MEAN LABORATORY ANALYSIS OF SHEATHING FILLER 
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5.0 DETENSIONING AND WIRE REMOVAL 

5.1 Liftoff Forces 

The tendon liftoff forces were all within the range of the acceptance limits of 

584 to 815 kips per tendon for dome tendons and 615 to 815 kips per tendon 

for vertical and hoop tendons (See Appendix A, Section 8.1). The results 

are summarized in Table 5.1 and are shown in more detail in Figure 5.1. The 

field data sheets are included as Appendix D. 

Table 5.1 - Summary of Liftoff Data 

Type of Tendon 

Number of Tendons Tested 

.Minimum Liftoff Force 
(Kips per tendon) 

Maximum Liftoff Force 
(Kips per tendon) 

Mean Liftoff Force 
(Kips per tendon) 

Vertical 

5 

651 

684 

674 

Hoop Dome 

10 6 

638 640 

686 674 

663 659 

Prior to the surveillance tests the hydraulic jacks used for liftoff determination 

were calibrated according to test procedure TSF-2 (Appendix A). Based on the 

scatter in the calibration data (included as Appendix E) the force measurement 

uncertainty (for 20 to 1 odds) is.estimated to be 2.0% for jack No. 9178 and 1.5% 

for Jack No. 9185. 

5.2 Wire Inspection 

To inspect for wire corrosion one wire each was removed from a vertical (V86), 

a dome (D3-49), and a hoop (56DF) tendon. 

The inspection wire from tendon V86 had one 3 inch section with corrosion level 

2 (visible oxidation, no pitting). 
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'lhe wire from tendon D3-49 had one 6 inch section with corrosion level 2 and 

~. one 6 inch section with corrosion level 3 (pitting to .003 inch depth). 

Those two corroded sections were included in a tensile test specimen and were 

found to cause no reduction in wire strength. The tensile test on that specimen 

showed the ultimate strength to be 12.54 kips per wire (255 ksi) [i.e., well 

above the minimum acceptance limit of 11.78 kips per wire]; furthermore, the 

break did not occur at one of the corroded sections. 

No corrosion was found on the inspection wire from tendon 56DF. 

Tendon wire corrosion equal to or greater than that observed during this five­

year surveillance was recorded for the one-year and three-year surveillance 

tests. Thus, the tendon.wire corrosion is apparently not becoming more severe 

with time. 

~ To summarize, the wire corrosion was slight and had no significant adverse 

effect on wire strength. 

5.3 Discontinuous Wires 

A total of five discontinuous wires were found in the 21 surveillance tendons. 

Dome tendon Dl-33 had one, and hoop tendons 79BF and 59BD had one and 

three discontinuous wires respectively. 

The reasons £.or four of the five discontinuous wires were readily apparent from 

visual inspection. The field end buttonhead was never formed on the wire from 

tendon Dl-33. The field end buttonhead for the wire from tendon 79BF was improperly 

formed and pulled part way through the anchorhead during original tendon stressing. 

Visual inspection aiso indicated that two of the three wires from tendon 59BD were 

5.2 



damaged by the buttonheader grip on the field end, and the field end buttonheads 

~ broke off. One of those two damaged wires was recorded on the origi~al stressing 

record. 

One of the three discontinuous wires from tendon 59BD required extensive examination 

to determine the cause of the wire break (See Appendix I). The break occurred 

3 ft. 8 in. from one end of the tendon wire. Inspection of the break and tensile 

tests of the wire revealed a defective length of wire approximately 10 to 15 ft. 

long. The defective length is judged to have been present from the time of 

wire manufacture. It is definitely not the result of environmental deterioration 

such as oxidation or stress corrosion. 

In short, examination of the discontinuous wires found during the surveillance 

tests revealed no evidence of abnormal degradation of the post-tensioning system. 

One wire, out of a total 1885 wires involved in the tendon surveillance, 

had a break which occurred either during original tensioning or in service. 

That break was attributed to a material defect. 

5.3 





6.0 . WIRE TESTING 

The test for wire tensile properties followed the test specified in ASTM Standard 

A421-74 except for gage length which was 100 in. instead of 10 in. Details 

of the wire tensile test procedure are given in test procedure TSF-2 (Appendix A). 

6.1 Test Results 

The results of the wire tensile tests using 100 in. gage length are given in 

Table 6 .1. 

6 .1.1 Yield Strength 

The yield strength of every tendon wire specimen exceeded the minimum yield 

strength at 1.0% extension of 192 ksi specified by ASTM Standard A421-74. The 

range was 204 to 211 ksi with a mean of 208 ksi for the nine specimens from the 

inspection wires. For the discontinuous wires the range for 15 specimens was 

197 to 215 ksi. 

6 .1. 2 Ultimate Elongation 

The ultimate elongation of every tendon wire specimen exceeded the minimum 

of 4.0% specified by ASTM Standard A421-74. For the nine specimens from the 

inspection wires the range was 5.3 to 6.1% with a mean of 5.7%. For the 

discontinuous wires the range for 15 specimens was 4.5 to 6.5%. 

6.1.3 Ultimate Strength 

The ultimate strength for each of the nine inspection wire specimens exceeded 

the minimum acceptance limit of 11.78 kips per wire specified in Section 8.2 

of test procedure TSF-2 (See Appendix A). Ultimate strength of 11.78 kips 

per wire is equivalent to the minimum ultimate strength of 240 ksi specified 

in ASTM Standard A421-74. The range for the nine specimens was 11.96 kips per 

wire (244 ksi) to 12.63 kips per wire (257 ksi) with a mean of 12.30 kips per 

wire ( 250 ksi). 

6.1 



For the 15 specimens from the discontinuous wires, 10 exceeded the 11.78 kips 

per wire criterion, 4 were below by 0.4% which is judged to.be within the 

uncertainty of measurement, and one specimen showed ultimate strength 5% lower 

than the 11. 78 kips per wire acceptance limit. The wire sample with 11.19 

kips per wire (5% lower than the acceptance limit) was located near the break 

in a wire from hoop tendon 59BD which was found to have a defective length of 

approximately 10 to 15 ft. from the time of wire manufacture. More complete 

discussion of the findings is given in Section 5.3 and in Appendix I. 

All test wire breaks had typical cup-cone ductile tensile fractures. 

6.2 Test Equipment Calibration 

Before the wire tensile tests, the hydraulic jack used to apply the tensile 

force was calibrated using a materials test machine. The.calibration constant 

(i.e., effective ram area) was found to be L 791 pounds force per psi for 

conditions of the wire tests. The measurement uncertainty was estimated as 0.9% 

of value for 20 to 1 odds. 

6.2 



Ultimate 
1 % Yield Stress Strength Ultimate Stress Percent Location 

Tendon No. Sample No. ( ksi) ( kips/wire ) ( ksi) Elongation of Failure* 

V86 1 207 11.96 244 5.3 M 

2 208 12.18 248 6.1 M 

3 208 12.36 252 5.0 M 

03-49 1 208 12.54 255 5.8 M 
"' ~ 
~ 2 211 12.63 257 5.6 M 
c: 
.g 3 210 12.54 255 6.0 M 
u 
Q) 

c. 
"' c: - 560F 1 208 12.18 248 5.9 M 

2 204 12.14 247 5.7 M 

3 206 12.14 247 5.8 M 

Mean of Tests on 208 12.30 . 250 5.7 
Inspection Wires 

01-33 1 204 11.91 243 5.7 M 

2 210 11.96 244 6.1 M 

3 217 11.91 243 6.0 M 

5980 . 1 201 11.73 239 6.1 M 
Wire No. 1 

2 197 11.73 239 6.2 M 

"' 3 210 11.73 239 6.5 M 
~ 
~ 
"' ::i 
0 5980 1 202 11.91 243 6.0 M ::i 

·5 Wire No. 2 
c: 2 202 11.91 243 6.3 M 
0 
1;l 
Ci 3 213 11.82 241 6.1 M 

5980 1 215 12.54 255 4.5 M 
Wire No. 3 

2 212 12.63 257 6.1 M 

3 200 11.19 228 5.0 M 

798F 1 201 12.00 244 5.8 M 

2 206 12.04 245 5.5 M 

3 212 11.73 239 5.6 M 

*8H - Within 1 inch from button head. 
M - Greater than 1 inch from buttonhead. 

TABLE 6.1 - WIRE TEST.RESULTS 
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7 .O RETENSIONING AND FILLER INSTALLATION 

Each of the surveillance tendons was retensioned to the same stress level 

(+ 3%) as determined during liftoff force measurement reported in Section 5.1. 

A summary of the force and elongation data is given in Table 7.1, and the field 

data records are included as Appendix D. 

After each tendon was retensioned; the grease cap was. reinstalled, and new 

sheathing filler was pumped or poured int6 the tendon sheath to replace that 

which was removed during.the surveillance test. The data sheets for sheathing 

filler removal and installation are included as Appendix B. 
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V36 s 90 2.90 2.90 851 15.80 15.80 679 

V86 s 89 3.05 3.05 841 16.50 16.50 669 

V154 s 91 2.30 2.30 851 14.80 14.80 691 

V202 s 92 1.70 1.70 851 14.50 14.50 662 

V280 s 90 2.90 2.90 851 15.30 15.30 660 

01·33 s 89 1.95 4.20 841 6.70 13.60 661 
F 89 2.25 836 6.90 656 

01·51 s 91 1.40 3.10 851 5.70 11.15 681 
F 90 1.70 846 5.45 678 

02-21 s 90 1.90 3.55 846 7.25 13.55 667 
F 91 1.65 851 6.30 639 

02-49 s 90 2.00 3.55 846 6.00 12.25 655 
F 91 1.55 851 6.25 633 

03-40 s 90 1.70 3.95 846 6.55 13.70 659 
F 91 2.25 851 7.15 664 

03-49 s 89 1.25 3.00 837 6.00 11.25 652 
F 89 1.75 842 5.25 679 

49AE s 90 2.55 5.30 846 7.70 15.55 683 
F 90 2.75 851 7.85 675. 

5980 s 87 4.00 8.20 818 . 9.20 18.75 653 
F 87 4.20 823 9.55 664 

6380 s 90 2.45 3.35 846 6.60 13.30 703 
F 90 0.90 851 6.70 668 

8080 s 90 1.80 3.75 846 6.90 13.70 641 
F 90 1.95 851 6.80 665 

668F s 90 2.40 4.25 846 7.25 14.55 671 
F 90 1.85 851 7.30 672 

718F s 90 2.25 4.90 846 7.45 15.25 688 
F 90 2.65 851 7.80 663 

798F s 90 2.40 4.65 836 7.75 15.15 676 
F 90 2.25 841 7.40 670 

560F s 89 3.70 7.25 841 8.80 17.60 657 
F 89 3.55 836 8.80 659 

680F s 91 2.20 4.80 851 7.55 14.65 672 
F 90 2.60 846 7.40 685 

760F s 91 1.80 3.90 851 7.55 14.55 638 
F 90 2.10 846 7.00 666 

Elongation is defined here as the distance from bearing plate to anchor head. 
** Total elongation is the sum of elongations at the two ends. 
***Increase in tendon elongation between detensioning and retensioning. 

Liftoff After Retensioning 
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14.50 14.50 0.90 90 

14.50 14.50 0.90 89 

14.20 14.20 1.60 90 

13.15 13.15 1.30 90 

14.60 14.60 1.20 90 

5.80 11.95 1.35 89 
6.15 89 

4.80 9.95 0.90 90 
5.15 90 

6.30 12.00 1.20 90 
5.70 90 

5.10 10.35 1.20 90 
5.25 90 

5.65 11.75 1.55 90 
6.10 90. 

5.00 10.00 0.90 89 
5.00 89 

7.00 14.20 1.55 90 
7.20 90 

8.55 17.40 2.25 87 
8.85 87 

5.98 11.88 1.03 90 
5.90 90 

6.05 12.10 1.15 90 
6.05 90 

6.55 13.15 1.35 90 
6.60 90 

6.75 13.65 1.50 90 
6.90 90 

6.95 13.65 1.80 89 
6.70 89 

8.20 16.60 1.90 89 
8.40 89 

6.75 13.55 1.25 90 
6.80 90 

6.55 12.75 1.20 90 
6.20 90 

TABLE 7.1 - SUMMARY OF FORCE AND ELONGATION DATA DURING RETENSIONING 
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TEPHNllCAL SPECIFICATIONS.TEST PROCEDURE 
SURVEILLANCE TESTING OF 

CONTAINMENT BUILDING POST-TENSIONING SYSTEM 

1.0 PURPOSE 

1.1 '!his procedure presents the requirements for testing the containment 
building post-tensioning system. Post-tensioning tendon lif't-off 
forces are to be determined for selected surveillance tendons. 
Inspection for corrosion on anchor hardware and sample wires will be 
performed; and tensile strength tests on sample wire specimens and 
chemical tests on filter grease wiJ.l also be conducted. Collected 
data and inf'ormationwill be evaluated to determine adequacy of the 
system in contributing to structural integrity. 

2.0 REFERENCES 

2.1 Technical Specifications Sec. 4.5.4. 

2.2 Bechtel Associates Surveillance Procedure for Containment Building 
Post-Tensioning System, Rev.:1-A. 

3.0 ACCEPTANCE CRITERIA 

3.1 'lhe measured lif't-off force per tendon shall not be more than 815 
kips per .tendon nor less than 584 kips per dome tendon or 615 kips 
per vert~cal and hoop tendo~s. 

3.2 Inspection wires shall indicate no significant loss of section by 
corrosion or pitting. 

3.3 Wire specimens cut from inspection wires shall not fail durj.ng 
tensile test at less than 11.'(8 kips per. wire (minimum ultimate 
wire strength. ) 

3.4 Tendon anchorage hardware shall be free of significant corrosion; 
pitting, cracks or other deleterious effects. 

4.0 INITIAL CONDITIONS 

None. 

5.0 PRECAUTIONS 

5.1 Instructions· for the safety of testing personnel and test equipment 
will be the. responsibility of the contractor hired to perform the · 
testing. 

6.0 LIMITS 

PRC 

• 

6.1 Tendon tensioning force shall not be allowed to excee.d 80~ of the 
specified minimum ultimate strength of the wire (0.8 x 24o ksi, or 
9.43 kips per effective wire). 

9-23-75 APPR ~~t. ~-.., 
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7.0 PROCEDURE 

(See attached Bechtel Associates Surveillance Procedure for Containment 
Building Post-Tensioning System, Rev. 1-A.) 

Raw data and final report shall be placed in the Technical Specifications 
Testing File. · 

8.0 APPENDICES 

None. 

'. 

PRC 9-23-75 ----=--..;:::....----
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(9.This procedure ·specifies the items to be performed to obtain data to 

access the quality and struct.ural performance of the containment 
post-tensioning system. 

(9: 
'--' 

"'., 
·:1 
I; 

2.0. SCOPE_ 
, 

This procedure satisfies the requirements of the Technical·Specl.fi-
. . . 

cations for Palisades Plant FSAR, · Section· _4. 5. 4, (License Amendment 

No. 14,_Change No. 18). 

Each surveillance shall consist of the following: 

(a) Visual and labo;ratory examination of sheathing filler. 

(b) Inspection of anchor assembly for deleterious conditions 

(c) 

(d) 

(e) 

such as corrosion, cracks, missing wi::t:es, or·off~sizebutton-· 

heads. 

_Measuring height of existing shim stack (clear distance between 

bearirig plate and anchor head on field end OJ:" bushing on shop 

end). 

Measuring lift.;..off force. 

Detensioning tendons and checking wire continuity by pulling 

· each-~ire and observing its movement at the opposite end. 

(£) . Removal of a minimum of one wire from three selected sur- · 

veillance tendons, one from each group; hoop~ vertical, and dome,,~ 
for examination and testing .. Consillners Power Company shall se-

lect the three tendons from which wires are ·to be removed. 

(g). Visual inspection of concrete surrounding the bearing plates 

of all surveillance tendons • 

• 
~1-



·'· 

. · TSF-2, Rev,. O 
I ·9-23-75 ~ Page .7 

(i) 

(j) 

(k) 

Rete~sioning tendons to lift-off force measured in item (d) 
above le~s the effect of any wire's remo~ed and measuring 
corresponding tendon elongation~ 
Visual inspection of w:.bres renoved-from tendons. 
Testing of. wires removed from tendons for yield and ultimate 

' " . . 

strength and percent elongation.· 
' ' ' 

Evaluation of test and inspection results to assess the general 
. . . . 

condition of the post-tens.ioning system and evaluate time-

dependent !actors such asprestress losses and corrosion. .. . . . - .. . 

The elapsed time between removal and replacement.of shea~hing filler 

from each tendon.shall not exceed three·weeks; d'Uring this.period, 
tendon ·end anchors sh~ll be pr~tected.with Viscosity oil Company 

' ' . 
Visconoz:ust 2090P or approved equal.· 

If tendon surveillance is conducted during plant operation1 no.more 
' than one' surveillance tendon 'shall be detertsioned 'at any given time. 

'· • • • •• •• > 

In the .event that a¢ljacent t.endons must be checked, the original 
surveillance. tendon ·shall be reteris~oned ~ 

3.0 SURVEILLANCE ·TENDONS 

·Consumers Power Company .will select ten (10) hoop tendons., six (6) 

dome tendons, and five CS) vertical tendons from the, followin.g tendons 
for the. five. year tendon surveillance as follows ·(random first sel,ec-. . . . . ' . ; ' 

I 

·& 
tions are circled.below; if interferences- Dre found.from a surveillance· 

standpoint, use alternate tendons in list below): 

Hoop Tend.ans.: J~9I>-P··.· (§ 58BF 34EA 
' _;:___) 

@ '@) 41DF 59BD .. 

@ . ~· ·.·.,@ 67EA 
" 

68DF " 74BD ,@ .83EA· 

@· @ 
. 

·. (~ < 
..... __ .... 

• 
·~2~' 

', [ 
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--·-

Vertical Tendons: @) Vl20 V202 @) 
V36 Vl28 @ V322 

V64_·§ V248 V334 

@. VlJ8 · V280 

Dome Tendons: ~ D2BH8 D3B3 

~ ~ D1Ll9 

DlL33 D2BL31 D3B25 

~ ~ ~ 
4.0 INITIAL INSTALLATION AND PREVIOUS SURVEILLANCE DATA 

TSF-2, Rev. 0 
9-23-75-SPD 
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Original records of tendon installation and subsequent surveillance 

shall be stored and maintained by the Consumers Power Company. These 

records are stored at the site~ The initial installation data for the 

surveillance tendons and sheathing filler is given in the form of ten­

don pulling, buttonheading, tensioning and sheathing filler cards. 

Surveillance data is given in the form of surveillance reports and data 

~,recorde!d during surveillance. 

Jj 

' ··~ 

;.':::' 

5.0 DETENSIONING AND INSPECTION 

5.1 Sheathing Filler 

The sheathing fil-ler, Visconorust 2090P, may be in liquid, 

_gel, or solid form. Complete removal of sheathing filler is 

not required provided that all filler which has drained out or 

been removed during surveillance is replaced. Provisions shall 

be made to collect all filler which is removed in such a manner 

that the volume ~emoved at each tendon is known. The sheathi~g 

filler remova_l and sampling procedure shall be as follows: 

5.1.1 

5.1.2 

• 

Record· the containment exterior concrete temperature 

near the ··tendon. 

Obtain two one-quart samples of sheathing filler from 

each survei~lance tendon (one from each end)• 
Appropriately identify each sample • 

-3-
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5.1.3 

5.1.4 
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Estimate the volume of sheathi~g filler removed 
from each tendon. 

Perform the following sheathing filler tests in 
accordance w'ith the requirements of Appendix E. 

Test. 

(a) Water Soluble Chlorides 

(b) Water Soluble Sulfides 

(c) Water Soluble Nitrates 

(d) Neutralization Number 

(e) Water Content By Weight 

5.1.5 The test results shall be compared with previous test 

5.1.6 

'. 

5.1.7 

• 

.results and Appendix E, Section l~O. The second sample 

from each tendon.shall be.tested only if the test re- ffi 
sults .from the first sample exceed the vaiues per Appen-

dix E, Section 1.0. 

Remove filler caps from.both ends of.tendon and com-

pare color of filler to unused Visconorust 2090P su:-'plied 

by Viscosity Oil Company. If tan colored filler is 

found,. a representative sanq;>le of it shall be obtained. 

The tan color can be.caused by heating the filler and 

entraining air in it or by emulsifying water in it. 

If· after 24 hours o:! storage; ·the fi lier is still tan 

colored, it shall be analyzed as described in Section 

S .1. 4. Record observations on data sheet C-1 with. appropriate 
:footnotes. 

Observe completeness of sheathing filler coverage on 

inside of filler cap, bearing plate, buttonheads, anchor 

head, bushing anµ shims iirunediately after removal of 

filier cap. 

-4-
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5.2 Inspection. Of, Anchorage Components And Surrounding Concrete 

The tendon end anchorage components shall be thoroughly cleaned. 
with Viscosity Oil Conigany I_ndustrial Solvent No. 16. After 
cleaning, the components shali be inspected as follows: 

(a) Inspect buttonheads for shape and size, using Go, No-Go 
gage shown in Figure 1, and for cracks, corrosion and 

general appearance •. 

"(bl Inspect the anchor head, bushing1shims, and bearing 

plate for corrosion and cracks. 

(c) The results of the a:Pove. inspections [5. 2 (a) and (b)J shall 

be recorded on Figure C-3 • 

. ·Sketches describing any cracks, off-size, missing,. or unusual I&_ 
buttonheads or variation in corrosion levels shall be prepared. 

A sample anchor head and buttonh.ead sketch is shown in Figure 

C-3. 

The concrete surrounding the t.aaririg plates of all· surveillance 

tendons shall b~ dhecked visually where accessible·for indica­

tions of abnormal material behavior. Cracks-exceeding 0.01 

inches shall be recorded on a sketch. The era.ck size is det~r­

mined withanoptical comparator and recorded in 0~005 inch in­
crements •. The concrete surveillance .area shall be approximately 

4 ft. long and 4 ft. wide. 

5.3. Corrosion Level 

Corrosion level for tendon surveillance shall be defined as 
follows: 

. , .. 
-s-
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corrosion 
Level No. 

1 .. 

2 

3 

4 

s 

Description 

TSF-2, Rev. o· 
9-23-75/SPD, Page 11 

Bright metal, no visible oxidation 

Reddish brown color - no pitting 

0 < pitting ~ 0.003" 

0.003" < pitting ~ 0.006" 

0.006" < pitting < 0.010" 

The surve.illance · corrosion levels compare with initial field 

installation requirements as follows: 

Corrosion Levei Corrosion Level 
Acceptability 
Criteria For Initial 

Surveillance Field Installation Field Installation 

1 A Acceptable 

2 . B, c, D, Ea Acceptable 

3, 4, 5 F Unacceptable 

5.4 Calibratiori 

All gages arid rams used in detensioning and tensioning of 

survei.).lance tendons shall be calibrated in accordance with 

Appendix A before surveillance use~ Gages and rams will not 

be calibrate< .. after use unless damaged and repaired. Gages 

shall be checked for zero shift and damage prior to each use. 

5.5 Tendon Detensioning Procedure 

Detensioning· shall be done from the same end(s) as original ten- I~ 
don tens.ioning. All data and events which occur during de ten­
sioning shall be recorded. The detensioning procedure shall be 
as follows: 

(a) Record the containment exterior· concrete temperature near 

• 

· the tendon anchorage anci the containmen.t interior air 
temperature • 

-6-
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(b) ·Assume the number of effective wires equal smallest 
.J .. 

number of buttonheads at either end of the tendon. 

(c) ·_l . Measure· 1.exis ting shiin ·stack within 
16 

inch. 
'I: 

(d) Attach the ram to the tendon end anchor. Attach the 

pressure gage to the.ram, check it for damage, ·and adjust ~ 
it to zero pressure reading. 

(e) During detensioning of dome:and hoop tendons, an approxi­

mate equal force level shall be maintained on each ten-
don end at any given time. Use ra:m/gauge combination for which I;.~ 

a corrected pressure versus force curve has been prepared. See Appendix A.I~ 
/ 

(f) The lift-off force shall be measured repeatedly until 
three consecutive measurements fall within a range of 100 'psig 

between. the maximum and minimum of the three. Lift..-off force is the 

. minimum force at which all shims can be moved by poUnding with a 

·hammer ..(approximately 24 oz. ) • 

(g) After the lift-off force is determined, the tensioning· 

force canbe increased to.allow removal of shims, but shall 

not exceed.BO~ of the specified minimum ultimate strength 
of the wire (0.8x240 ksi} or 9.43 kips per effective wire. 

Record· maximum. gage. reading prior to detens·ioning. 

(h) Remove all . shims •. 

(i) Reduce· ram force to zero, detach pressure gage f·rom ram, 

and detach the ram from the tendon end anchor. 

5.6 Tendon Wire Inspection 

The.tendon wires shall be inspected and surveillance wires· 
removed as follows: 

I 

. . 
-7-
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(a) 

1!'SF-2, Rev. 0 
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Inspect each,tendon wire for continuity by pulling one 
wire at a time and observing movement of the buttonhead 
at the other end. The tool for pulling individua.l wires 
is shown in Figures 2 and 3. Any discontinuous wires shall 

'!: 

be shown on tne Tendon Wire Anchorage Sketch . (Figure C-3) , 
removed, examined to determine cause of breakage, and tested 
in accordance with Section 5.7. These wires should not be 
considered as surveillance wire. 

(b) Consumers ·Power Company wil_l select the vertical, hoop, 

and dome tendon from· which one surveillance wire is to be 

removed for inspection and testing. In general, the wire 
j 

should-be removed from the first tendon of a·group to be 

tested. Select and mark.both ends of the surveillance wire 
and record its location on Figure C-:-3. The corresponding 
wire ends are identified by pulling at one end and observing 

which buttonhead moves at the other end •. The surveillance 

.. wire shall not be removed f-rorn a tendon from which a sur­
veillance wire was pulled in an earlier test. 

(c) Pull wire toward end to be cut and cut wire with wire cutter. 

(d) Remove the remaining portion of wire and clean it with Vis­
cosity Oil Compci.ny I.ndustrial Solvent No. 16 or approved 

equal~ . Inspect and sketch the :tlire, showing the location 

of any corrosion or.damage and rating any corrosion as in-

dicated in Section 5.3. 

(e) If the corrosion level exceeds Corrosion Level No. 4, -a 

. second. wire shall be removed and inspect~d in accordance · 

with Section 5.6(d) above • 

-8-
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5.7 Wire Testing 1 

TSF-2, :Hev. u , 
9-23-75/SPD, Page lli· 

Strength and elongation tests shall be performed on the removed 

wires. One tensil~ test specimen shall be taken from each end 
of the wire and one at mid-length. Length of wire specimens 

shall be a minimum 101 inches. long. Additional specimens shall 

be taken from areas which have a corrosion rating two or more 

levels greater than the average corrosion level of the wire. 

In any event, a specimen shall.bE7 taken in the area exhibiting 

the greatest corrosion of any sutveillance wire removed. Tensile 

tests shall also be made on at least two specimens from each .· 

broken wire rem::>ved. The test specimens shall be taken from near£ 

the wire break and shall be 101 inches long. Tag and identify 

specimen immediately before cutting •. The wire test procedure 

shall be in accordance with Appendix D. Surveillance wire ma­

terial not used for test specimens shall.be protected from 

·corrosion until tem:;ile test results are found acceptable. 

RETENSIONING TENDONS 

Retensioning shall.be done from ·the same end(s) as original tendon 

tensioning. All data.and events which occur during retensioning·shall 

be recorded. The retel}sioning procedure shall be as follows: 

(a) The number of· effective wires is the number of continuous wires 

-. in the tendo.n during retensioning. 

(b) Attach the ram to the tendon anchorage. Attach the. pressure 

gage to the ram, .:heck it for damage, anq adjust it to.zero 
pressure.reading. 

(c) During retensioning of dome arid hoop tendons, an approximate 
equal force level shall be maintained on each tendon e?ld at any 
'given time • 

(d) 

• 

. Record the containment exterior concrete temperature near the 

tendon anchorage and the containment interior tempera.ture • 

-9-
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(e) 

(f) 

(g) 

(h) 

( i) 

TSF-2, Rev. 0 
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Increase tensioninq force until average wire force is 1000 lbs. 
per wire and measure tendon force and the distance from -the 

. bearing plate to. the inside face of the stressing washer at the 
field end, and the distance from the bearing plate to the inside . . . 

face of the bushing.at the shop end. 

Increase tensioning force until average wire stress is 80% of 

the specified minimum ultimate strength (O.BflU) of the wire 
( 9. 4 3 kips per effective wire)._* Record the maximum tensioning 

force and the corresponding ·distances between bearing plate 

and tendon.anchor as defined in paragraph 6.0(e). If the mea-
sured distance >or<:::.. the original shim stack height [Section I /]\~ 
5.S(c)'J,by more than 50%,· the tendon shall be detensioned and anf& 

engineering evaluation shall "be made to determine the cause of 

the higher .than expected elongation •. 

Install sufficient .shims to obtain lift-off force equal to that 

measured in Section 5.5(f) (tolerance plus 3%, minus 3%), less 

the effect of any reduction in the number of effective wires. 

Reduce ram pressure to zero. Lift-off force shall be determined 

as described in Section 5.S(f). If the tensioning force drops 

below the desired lift-off force, the tendon force.shall again 

be increased until average wire stress ~s 0.8f . before installa~ 
pu 

tion of additional shims • 

. Detach the ram and _apply a coating of Visconorust 2090P (or 

approved equal) ·to the tendon end anchorage • 

. 1 . . . 
Measure new shim stack within 16 inch. 

7.0 RESEALING TENDONS 

The tendon resealing procedure shall be as follows: 

(a) Install tendon filler caps using-new gaskets and gasket sealant 

as used. during construction or approved equal • 

. *Refer to Fig. C-6 for calculation of 0.8 ultimate tensile st'rength 
• arid co;rresponding ram gage reading. 

-10-
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(b) 
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Refill the ten~on.~ystem with Viscosity Oil Company Visconorust 
2090P sheathing f ilier, or approved equal. The temperature of 
the shea-thing fill.er at the pump shall be approximately 150°F. 

Do not ~euse filler wh~ch has been removed from the tendon. 
The filling proced~re shall be similar to that· used during ini- ~ 
tial installation or approved equivalent, utilizing.all access­

ible valves, vents and drains. Pumping shall continue until 

at least five (5) gallons of filler without.any air bubbles has 

come out of the outlet or vent farthest from the pump. 

(c) If less than five gallons.of filler has been removed at each 

tendon end, filler may be replaced by pumping or pouring into· 

each end, provided each.end is. vented to bleed· out air. 

(d) Estimate the·. temperature and volume 6~ sheathing filler installed 

in each tendon, and verify that r.e.moved amount is replaced. 

8.0 EVALUATION AND CORRECTIVE ACTION 

• 

8.1 Lift-Off: Forces 

8.1.1 The following is the criteria that constitutes 

· :tendon lift-off acceptability: 

The measured lift-off force per tendon· shall not exceed 

Bl5 kip~ per tendon, nor less than 584 kips per tendon for 

.. dome. tendons, or .615 kips per tendon for hoop. and vertical· 
·.tendons. 

a.1.2· .. 

If one of the 21.surveillance tendons fails to meet the 

minimum and maximum force criteria per Section 8.1.1, an 

adjacent tendon on each side of that tendon shall be tested 
and considered as surveillance tendons.· If both of these 

tendons meet the criteria, then the.tendon surv~iilance pro­

gram shall pr ...... ceed co"'sidering the .single deficiency as I A 
unique and acceptable. However, if either adjacen~ tendon ~ 

-11-
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fails to meet the criteria per Section 8.1.l, or if more than one' 

of the 21 surveillance tendons fail to meet the acceptance criteria, 
I 

the m1cl.ear· Regulatory Commission (NRC) shall be notified in 

acc9~dance with Section 9.0. 

8.2 Wire Tensile Strength 

8.2.l 

Failure at less. than 11. 78 Kips of any one of the test samples 

requires reporting· in accordance with Section 9. O of this 

· procedure. 

8.3 Wire Corrosion 

8.3.1 

Significant wire corrosion shall be deemed any which allows 

a tested. wire t.o fall bel,ow' ~he guaranteed minimum ultimate 

tensil.e strength (11. 78 Kips per wire) and shall be reportable 

in accordance with Section 9.0. 

8.4 Anchorage Hardware Corrosion 

8.4.1 

Areas of unusual,. suspect, or. significant corrosion or 

deterioration of the anchorage hardware shall be noted by the ins­

pector and brought to the attention of the owner. The mmer will 

make the. determination of which noted areas are. significant and. 

reportable under Section 9.0. 

. JNFORMATIO COPY 
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9.0 DATA REPORTING AND RECORDING 

9.1 

TSF-2, Rev. 0 
9-23-75/SPD 
Page 18 

Any indication of abnormal degradation of the post-tensioning 

system shall be reported to the Nuclear Regulatory Commission 

within ten {10) days of the completion of the tests. This re-

port shall be in conformance wi tl:l NRC Regulatory Guide 1.16, ' 

•Repor-ting of Operating Information". 

9.2 

A copy of all surveillance data obtained during any working 

day.shall be submitted to Consumers Power Company or its 

agent on the same day. 

9.3 

A field report shall be.prepared. 

' g. 4 

A final report documenting the results of all tests and in­

spections performed during surveillance and the conclusions 

gained from these results shall be submitted to the Nuclear 

Regulatory Commission within_90 days of the completion of the 

tests (by Consumers Power Company or other designated party). 

9.5 

The original raw data of the surveillance shall be maintained __ 

by Consumers Power Company in the plant records • 

• 

-12-
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NOTES: 
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( 

1,, .!. 1/8 3%" ±. % 1" + 1/8 .,__ ______ ·-""··---·--------······-----~~-- - -i 

1. GAGE SHALL BE HEAT TREATED TO ROCKWELL C62-67 I 

2. HOLES SHALL BE SIZED AFTER HEAT TREATING, 
3. HOLE DIAMETER SHALL:BE CERTIFIED. PRIOR TO EACH SURVEILLANCE. 
4. EACH GAGE SHALL HAVE AN IDENTI~YING NUMBER, 

FIGURE 1 Go~·No-Go GAGE 
PALISADES PLANT - TENDON SURVEILLANCE 

., 

. I 
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SLEEVE, SEE 
DETAIL®. 

1·.o" 
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HEAD, SEE 
DETAIL\D .. 

. 8 0 
b . "': 
~ I + 

---------------i 

NOTES: 

1 .. 

1'·1" 
-------~-----------..-.i 

The nut with · the- pulling ring 
welded to it may be replaced .with 
an eye nut. 

2. The anchor head must be pushed 
into the trumpet to give a clear 

·. distance of at least one foot 
between . butto.nheads and 
anchor head in· order to use· this 
tool. This permits the wires to 
move apart so that the tool wili slip 
over the buttonheads. 

3. The hardness of this tool shall not 
exceed Rockwell C40. 

FIGURE 2 WIRE PULLER - PALISADES PLANT 
TENDON SURVEI.LLANCE 

.,,..·' 



~---.• 

. SAWCUTJ 
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.395" + .008DIA ~ 
-.000 . 

REAM.TO SUl"i 
BUTTON HEAD 

-~-­__ _J· 

.375'' .75" + . 12· .375 .25" 
+ .oa • I - ·--------i--+-.-,-2--;~l -+-.oa-· - . - . 
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'-.• 063" ±. .005 
0 0 
- 0 0 c · HEAD 

.l>ETAJLCD 

-----------· ·-

+ ., 
. <i... I 

. - I c: 
. " I 

~ 
~ ------x 

·. ! ~ i~ 
.----:.-::. .... -_-_ .. -:.,-=._-_-_-:.,-=.:·---·-::.·::_· -==·---------· _._ ,_ 0?. +I 

4" 
·-· ·- ------· ·----------.----·-·--. ---

MOVABLE SLE_AVE 
DETAIL ·2' .. ~-7 

FIGURE 3 WIRE. PULLER - DETAILS ....... . 

• ·PALiSADES PLANT - TENDON SURVEILLANC~ 
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CALI BRAT I . FOR 
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AND . PRESSURE . RAMS GAGES 
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(9, This document specifies t:-he general procedures which shall be.u~ed 
. · for calibration of the hydra~lic rams and pressure gage~ under 

increasing tensile loads for various ram extensions·.· This document 
does. not relieve the supplier of responsibility for conducting this 
calibration in a manner consistent with industry standards. 

Calibration of the hydraulic ram shall be performed in accordance 

with Section 2.0. Calibration of the gage.s shall be in accordance 

with Section 3.0. A report meeting the requirements of Section 4.0 

shall also be prepared. 

The following items shall be supplied: 

(1) 

\!'; (2) 

(3) 

(4) 

(5) 

(6) 

2 •. 0 

.Load cell and strain measuring equipment with calibration 

traceable to the National Bureau of Standards .• 

. Bearing plates,· threaded rods and nuts required·to. transmit 

concentric loads to the ram. 

Two hydraulic rams with corresponding pumps. 

One master gage. 

Four pressure gages. · 

Dead weight tester. 

RAM CALIBRATION PROCEDURE 

2 .• 1 · Test Set Up 

The load cell shall be centered such that the loads are 
applied concentrically .and with the same distribution as for 
~alibration of the ·1oad cell • 

• 
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2.2 Loadi~g Sequen~e 
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The two rams (numbered Ram No. 1 and Ram No. 2) shall be cali­
brated for increasi~g piessures from zero to a pressure corres­
ponding to a force of 900,000 lbs. in 100,000 lb. force incre­

ments. A minimum of two runs each, at approximate ! total 
3 . . 

ram extension and 4 total ram extension, shall.be made for 
each ram. 

2. 3 Master Gage . 

. During the ca°libration of the rams, a master gage shall be 

used to establish the. relationship between tensioning force 

and_ master gage pressure readings. · The·master gage shall be 
calibrated.· for increasing. pressures with a dead weight tester 
prior to calibration of rains. 

3.0 PRESSURE GAGE CALIBRATION PROCEDURE 

~-Four pressure gages .{numbered 1 through 4). shall be calibrated for 
increasing pressures starting from zero in 500 psig increments up 

to a pres.sure equal to or larger than 900,.000 lbs.,. divided by the 

effective ram area •.. Two runs shall be performed for each gage. 

4.0 CALIBRATION REPORT 

A report shall be.submitted within one week of completion of cali­

bration. 

4.1 Report.contents 

. -The calibration report shall contain the· following: 

(1) Load cell.calibration showing true versus measured load 
for the load range used for ram calibration. Calibra­
tion shall be traceable to the U.S. Bureau of Standards. 

A-2 
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(2) 

(3) 

Data recorded for each run performed for 
ca1ibra tions .• 

TSF-2, ·Rev. 0 
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ram and gage 

Prepare corrected p·ressur~. versus force curves for 
Ram No. 1 with gages No. 1 and 2, arid for Ram No. 2 with 

gages 3 and 4. 

4.2 Distribution 

Distribution of· the calibration report shall be made in accor­

dance with the requirements of Appendix F~ 

'. 

INfOR A.TlON COPY 

• A-3 



. . . . 
TSF-2 R . 
9

. ' · ev o 
-23-75/SPD• 

. , Page 26 

APPENDIX B 

• PROCEDU. 
CALIBRATION . RE FOR 

OF WIRE TEST 
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SURE GAGES 
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l.O GENERAL 

This document specifies.the general procedures which shall be used 
. .. ' 

for calibr.-:-tion of the tendon wire test machine ram and gages under 

in.creasing tensile loads for various ram_ extensions. This document 

does not relieve the supplier of responsibility for conducting his 

calibration in a manner consistent with industry standards. 

Calibration of the wire test machine ram shall be performed in 

accordance with Section 2.0. Calibration of the gages shall be in 

accordance with Section 3.0. A report meeting the requirements of 

Section 4.0 shall also be prepared. 

The following items shall be supplied: 

(1) Load cell and s.train measuring equipment with calibration trace­

able to the National Bureau of Standards or a calibrated test­

ing machine traceable to the National Bureau of Standards. 

~'(2) Bearing plates, threaded rods and nuts required to transmit 

concentric loads to the ram. 

(3) Wire test machine rams to be provided by Consumers Power 

_Company or other designated party. 

(4) .One master gage. 

(5) Two pressure gages., 

-(6J Dead weight tester. 

2.0 WIRE TEST MACHINE RAM CALIBRATION-PROCEDURE 

2.1 Test Se,t Up 

The wire test machine ram .shall be centered such that the 

loads are applied concentrically. 

B-1 
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2.2 Loadi~g Sequence 
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The wire test machine ram shall be calibrated for increasing 

pressure from zero to·a pressure corresponding to a force of 

16,000 lbs. in 2000 lb. force.increments. A minimum of two 
runs each, at approximately· !.total ram extension and! total 
ram extension shall ·be made. 

2~3 Master·Gage 

During the calibration.of th~rams, a master gage shall be 

used to establish the relationship between tensioning force 

and master gag.e. pressure readings. The master gage shall be 

calibrated for increasing pressu~es with a dead weight tester 

.Prior to calibration of the-wire test machine ram. 

3.0 PRESSURE GAGE CALIBRATION PROCEDURE 

Two pressure gages, (numbered 5 and 6) shall be calibrated for in­

creasing pressures starting from zero in 500 psig increments up to 

a pressure equal to no larger than 16,000 lbs. divided by the effec­

tive ram area.. Two runs shall be performed for each gage •. 

4. 0 CALIBRATION R;EPORT · 

A calibration .report shall be submitted wh::hin one week of completion 

of calibration. 

4.1 Report·contents 

The calibration report .shall·contain the following: 

• B-2 



(1) 

(2) 
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Load cell ~r testing machine calibration showing true 

versus measured load for the load range used for ram 

calibration. . Calibration shall be traceable to the National 

Bureau of Standarqs~ 

Data recorded for each run performed for ram and gage 

calibrations. 

(3) Prepar.e· corrected pressure versus force curves for the 

ram with gages No. 5 and 6. 

4.2 Distribution 

Distribution.of the calibration report shall be in accordance 

wit~ the requirements of Appendix F~ 

• 
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• 

TSF-2,·Rev. o' 
· 9-23-75-SPD, 
. Page 30 



I . PALI SADES PLANT 
FIVE YEAR TENDON SURVEILLANCE 

I 
FILLER REMOVAL RECORDED Bv ______ _ 

'FILLER CAP 
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I 

(j!i?> DATE REMOVED . . I . 1~ 
Ea> . DATE I NST:...-A .. LL-E-.D.....,.. ______ ...._...._ ... __________ __._ 

. . 

FILLER INSTALLATION REcoRDEn··Bv _ __;,..;,.,;. _______ _ 

(9) DATE INSTALLED. . 
Jl0) CONTAINMENT EXTERIOR CONCRETE 

TEMPERATURE NEAR TENDON. ANCHORAGE 
Cll) FILLER TEMPERATURE Ar PuMP (oF) 

(12) FILLER TEMPERATURE Ar OUTLET CAP (oF) 

(13) TOTAL VOLUME INSTALLED (GAL) . 
( 14) INSTALLATION P~ESSURE (PSI) 

... · FIGURE C-1 Stt.EATHING FILLER REMOVAL AND INSTALLATION 

~·.· ATION COPY 
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I PALISADES PLANT 
FIVE YEAR TENDON SURVEILLANCE · 
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(1) TENDON No. ____ . <2) LocATJON, _____ (3> DATE ____ _ 

(q) JACK No. (5)· GAGE No.' (6) No. EFF. WIRES AT 
"' 

DETENSIONING (9) RECORDED BY -----­
DESCRIPTlOfl 

(8) CONTAINMENT EXTERIOR CONCRETE 

(llA) OBTAIN Ll i=T-UFF PRESSURE AND FORCE 

CllB) MAXIMUM GAGE PRESSURE PRIOR 

. . . 

RETENSIONING (16) RECORDED Bv ------~-

<17> . NUMBER OF . EFFECT! VE WI RES 

Cl8l CONTAINMENT EXTERIOR CONCRETE 

C26). 

DETENS I ON I NG -----· 

ACTUAL MEASURED 

•NEW LIFT-OFF IS APPROXIMATELY EQUAL TO THAT MEASURED DURitlG DETENSIONING 
. LESS THE EFFECT OF AllY REDUCTION IN THE NUMBER OF EFFECTIVE WI RES, 

.. ELONGATION IS THE DISTAtlCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 
.. . TO THE INS IDE FACE OF THE ANCHOR HEAD, 

fIGURE C-2 DETENSIONING & RETENSIONING .DATA 

I~. 
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SHOP EUD 
Locate and mark 

anchorhead No. ·· 

PALI~S PLANT 

FIVE YEAR TE.-~ SURVEILLANCE 

TENDON WIRE ANCHORAGE SKETCH 

Tendon Identification -----
Date: By: -----

Shop End Field End 
·. ] j Anchor Location / I 

LEGEND FOR WIRE AND BUTTONHEADS 
9 Wire removed previously. 
% Discontinuous wire removed this. 

surveillance. 
)(Wire removed this surveillance · 

for inspection. 
C Off-~ize buttonhead. 
\) Buttonhead with split. 

(L) Large buttonhead. 
l(S) Small buttonhead. 

-·-·~· 

FIGURE C-3 

Fill C er overage 
Cap· 

Buttonheads 

Anchor Hend 

Bushing 

Shims 

Bearing Plate 

No. Off-Size BH 

No. of Split BH 

Corrosion Level 
Button Heads 

Anchor Head 

Bushing· 

Shims 

Bearing Plate 

TENDON WIRE ANCHORAGE SKETCH 

FIELD END 
. - Locate and mark 

/ 

( anchorhead No. 
~-1'-P- in reference 

/ to BH. 

LEGE~'D FOR CORROSION LEVEL 
#1 No visible oxidation . 
112 Visible oxidation, no pittir:.g 
113 0 < pitting < .003'' ' 
114 ·• 003" < pitting ~ • 006" 
115 .006" < pitting ~ .010" 
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• I PALISADES P.LANT 
FIVE YEAR TENDON SURVEILLANCE 

, .WI.RE·. INSPECTION DATA · 
"I 

TENDON IDENTIFICATION -------

TSF-2, Re1J'. 0 
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DATE TENDON INSPECTED Bv --------
WIRE LENGTH (FT) ________ _ 

. ' .. 

0' 

BH END 

25' 

50' 

-75' 

100' 

125' 

150' 

'175' 

•. 

CORROSION LEVEL #1 No VISIBLE OXIDATION 

• 

#2 VISIBLE OXIDATION, NO PITTING 
#3 0 < PITTING~ .003" 
#4 .003" < PITTING ~ .003" 
#5 .006" ~ PITTING ~ .010" 

FIGURE C-4 TENDON WIRE INSPECTION 

·. 25' 

50' 

75' 

100' 

125' 

150' 

175' 

'200' 
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TENDON WIRE TEST 

{8) MEASURE DISTANCE - l.D. TAG To 

{11) INCREASE PRESSURE To PSIG** 
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ce (12) INCREASE PRESSURE LINT! L DIAL IND! CATOR SHOWS 

0.00". EXTENSION. THIS Is THE 1% YIELD 

(16) RECORD RuLER READING Ar FAILURE (1N) 
{17) RECORD DISTANCE BETWEEN WIRE.BREAK AND 

RAM END OF SPECIMEN . 

;~THE PRESSURE APPLIED IN STEP (9) SEATS THE STRESSING WASHER ONTO THE 
· BH, 

~~THIS PRESSUR_E EQUALS 0.1% OF GAGE LENGTH (0,1%.YIELD POINT PRESSURE). 

·" 

-FIGURE C-5. TENDON WIRE TEST 

INfOR ATDON COPY 
• 
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FIGURE C-6 
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. Calculation of pressure at • 8 X Ultimate Strength and Pressure for Liftoff 

a:f'ter Retensioning. 

Tendon Number ----------------------
Calculation By 

---------------~------
Calculation Checked By -------------------
Pressure for .8 X Ultimate during detensioning 

Force = .8 X 240,000 X .04909 X Nuinber of effective wire 

Force = .8 X 240,000 X .04909 X ------ = lb 

Pressure = Force • Ram area 

Shop end: Ram # ______ ·Gage # ------ Ram Area 

·• 2 
ESi in = lb Pressure = -------

Ram Area Field end: Ram # Gage # ------- -------
in 2 si Pressure = lb ------"--

Pressure for ~a X Ultimate during retensioning 

in 2 

in 

Pressure = (P for • 8 X Ultimate during detensioning) X No. Effectj:\Te Wires 
Retensioni.ng 

• 

Shop end: 

Pressure = 
Field end: 

Pressure = 

No. Effective Wires 
· Detensioning 

psi X -------= _______ p_s_1_· 

psi X -------= --------E-s_1_· 

Pressure for final liftoff during retensioning 

Pressure = (P at Li:f'toff During Detensioning) X 

Shop end: 

Pressure = 

Field end: 

Pressure = 

No. Effective Wires Retensioning 
'No •. Effective Wires Detensioning · .. 

psi X ----.,----= _________ p~s_1_· 

psi X = psi 

/ 

2 
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TESTING OF 

100.":"INCH GAGE LENGTH . WIRE SPECIMENS 
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PROCEDURE .FOR TESTLJG OF 100-INCH GAGE LENGTH WIRE SPECIMENS 

The ·procedure for testing nominal 100-inch gage length specimens 

shall be as follows: 

(1) Cut eac_h wire test specimen lool inches long, insert two Wire 

Test Anchor Heads (F~gure D-2), buttonhead each end of the 

test specimen, and prepare and attach identification tag. 

(2) Transfer specimen identification information from tag to data 

sheet. 

(3) Measure and record gage length and wire diameter. 

(4) Insert specimen in Wire Test Frame . (Figure D~l) anc;l check for 

proper setting of stres~irig washers in pulling adaptors. 

(5) Pre load to 50 to 70 ksi in .the wire to set the buttonheads 

in the stressing_ washer. 

(6) Release pre load and stress wire to 29 ksi (0.1% elongation). 

(7) Preset dial gage to measure 0.9% elongation {0.9 11 in 100 11 

gage length) • 

(8) Obtain presst·tre reading when dial gage indicates a movement of 

0. 9% elongation (pressure at 1% elongation) • . 

(9) Remove dial gage and record rule reading at 1% (approximately 

i"> elongation.-· 

(10) Pull to· failure recording maximum elongation and gage pressure 

reading. 

(11) Remove specimen and record type and location of break. 

• 
.· D-1 
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(12) · Calculate yield. stiess\ and ultimate stress from pressure 

reading at 1% elongatiqn and failure utilizing gage calibra-
tion curves. 

(13) Calculate pe.rcent elongation under load at failure, based on 

actual gage length. 

/ 
./ 

.INFOR AT~ON COPY 

• 

D-2 i 
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Index Tab 

IndeK · R.od · 

Guide. 

Pulling Adaptoiz 

2-way Ram. 

Snubber Valve:;-

Rule 

Ram End 

Dial Gage 
Support Plate 

Roller. 

Test Frame . 

Hydraulic Pump 
with 4-way valve 

FIGURE D-1 WIRE TEST ASSEMBLY 

\ 

"4J 

__ __,ial Gage Suppo~ rame 

Index Rod 

Threaded 
Rod 

Anchor Eno 

Stressing Washer 

Pulling Adaptor 
... 

Test Specimen 

... 
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-. (/) 

~ -. 
0 . .... 

A 

0.7511 

,~ 

-·-- -, 

· 9-23-15 / SPD, Page . 41 

A 

+0.004" 0.266" 4> hole {_
0

_
006 

.. 

0.015" maximum 

I· 

. I 

Section A 

FigUre D-2 Wire Test Anchor Head 

NOTES: 

1. Heat treat - o~l 
quench and tepper to 
Rockwell C45 to CSS. 

2. 40 anchor heads 
required . 
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1.0 GENERAL 

.. 
.I 
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1
. e· This document specifies the general procedures which shall be used 

for laborat~ry testing of' tefldon sheathing filler, Visconorust 2090P, 

to determine the concentrations o.f specified impurities. · This docu­

. ment does not relieve the testing laboratory of responsibility for 

conducting the necessary laboratory test~ in ~ manner ~on~i~t~rit with 

industry standards. 

The concentration of· impurities i~ sheathing filler samples will 

likely not·exceed the following: 

(1) Chlorides - 10 ppm 

(2) Nitrates - 10 ppm 

(3) Sulfides - 10 ppm 

(4) Neutralization number: Total acid.number, mg KOH/g - 0.07 

(5) water (H 2o) - 10% dry weight 

(~' A .. report meeting the requirements of Section 3. 0 shall be prepared. 

2.0 TEST DESCRIPTION 

Each sample of sheathing filler shall be mixed and then tested as 

·follows: . 

(1) Chlorides 

(2) Nitrates 

.. 
(ppm CL) using ASTM .0512-67 (1974). 

(ppm N03) using ASTM 0992-71 •. 

(3) Sulfides 

Test.No~ 

(ppmS) using APHA (American Public Health Association), 

228. 
, 

(4) Water content (H 2 0 as percent of dry weight) using ASTM 095-70. 

(5) Neutralization number, usiI}g ASTM 0664-58 (1968). 

·' 
• E-1 

" i 
. : 
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3.0 REPORT 

TSF-2; ·rtev. u 
9-23-75/SPD 
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A report shall be prepared containing the following information: 

(1) Sample identifications. 
. . 

(2) Concentration of chlorides, nitrates, and sulfides within 
an accuracy of 0.1 ppm. 

(3) Concentration of water (H20) within an accuracy of 0.1% of 
d:ry weight of filler. 

(4) Neutralization number within an accuracy of 0.01 mg reagent 
per gram of filler. 

Distribution of the Laboratory Test. Report shall be· made in accor­
dance _with the requirements· i_n Appendix F. 

• .. 
E-2 

~· 

I . ~I 
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REQUIRED SQBMITTALS 
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Submittals shall be made 'in accordance with Figure F-1 

Item 

1. Calibration data for post­
tensioning ram in accordance · 

·with Appendix A~ 

2. Calibration data for wire 
test machine ram in 
accordance with Appendix B. 

3~ Test data of laboratory 
testing of sheathing filler 
material in accordance with 
Appendix E. 

'. 

Number of Copies To Be Submitted To: 

Consume.rs Power Co. 
Palisades Nuciear Plant 
Covert, Mi. 49043 
Atten: Steve Donner 

3 

3 

3 

Bechtel Power Corp. 
P.O. Box 3965 (MET 34) 
San Francisco CA 94119 
Atten: Bert Pfeifer 

2 

2 

2 

,· 

Figure F-1 Required Subrnittals 

• 
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PALISADES PLANT 

J· . FIVE- YEAR TENDON S_URVE I tLANCF 
.. 

TENDON 

: FILLER REMOVAL RECORDED Bv !/,s,/:.o~Aw~i<..t. 

SO GAL. 
ES . (I) 

.: : : . :; . -··-~ ... ~:-··-.. - . ·._ :. : ..... ; .. ~~- . . _·• . ·. .. ....... 
- ~ -- .. ··-· . :-·-~ . 

. FILLER·CAP n 
J <z> D'ATE·REMOVED . q.29,·7r 

I-

(8) DATE INSTALLED . 9.30. 7~ 
. . . 

·FILLER INSTALLATION . RECORDED Bv JI, S. 6cflA ws1~1 ·· 

(.9) DATE· INSTALLED. /0., 10, 7S" 
(}fl) CONTAINMENT EXTERIOR CONCRETE 

TEMPERATURE NEAR TENDON.ANCHORAGE 1,.y.~ 

( 11) Fr LLER TEMPERATURE AT PUMP (oF) /'IS() 
(12.). FiLLER TEMPERATURE Ar OUTLET.GAP <°Fl /OJ'O· 

·(13) TOTAL VOLUME INSTALLED (GAL) iO.,llL, 
( 14) INSTALLATION PRESSURE {PSI) · /00 P.S I 

. FIGURE C-1 SHEATHING FIL.LER REMOVAL AND INSTALLATION 

-~·-

..... 

: . 

L 
Ii!\, 



... 
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FIVE YEAR TENDON SURVEILLANCE 

TENDON 

· _FILLER REMOVAL· RECORDED Bv· .1./1 s. Go Rall w:. It!./ 

. -- ~ . .-.: •. --:¥-i~'""!'"'-····· - .<.~ ~· ~---~-~- ... ··-: - -. . . -..... ·=--- . 

,...._. Fl LLER CAP . . 
. . 

-'"9 . ( 7) D.A.TE REMOVED 

( ) DATE INSTALLED" 

... .,.. 

.5 0 CrA:. • 

q.~(,,.7~ 
q.zo, ?S_ 

-
&" 

~FILLER INSTALLATlON. RECORDED Bv ·I./, S. Gofl..Av.J&l'-f ··~· ..-------··-----------...-.;------------(.9) DATE lNsTALLEn 1o .. ·1 o • 75 
Cl~) CoNTAINMENi EXTERIOR CONCRETE 

TEMPERATURE· NEAR TENDON. ANCHORAGE 7.l 0 

. ( 11) FILLER TEMPERATURE AT PUMP '(°F) /'IS 0 

( ) FILLER TEMPERATURE AT OUTLET GAP (°FJ /08° 
~~=---'-"'"'--'"-'-~-t-_;._~~~~--"---~--1 

. ( 3) TOTAL VOLUME INSTALLED (GAL) 0 SA~ s' 
( 4) lNSTALLATI ON PRESSURE (PSI) /(){) PSI 

. FIGURE C-1. SHE.ATHING FILLER REMOVAL AND INSTALLATION 
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PALISADES PLANT 

.FIVE· YEAR TENDON SURVEILLANCE 

TENDON 
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....... 
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APPENDIX C 

Tendon End Anchor Data. 



SHOP EUD. 

_t. 
~ ·• 

. Locate and mark ·. 
anchorhead No. 

.. 00<)0 ·0000" 
, 00000•00000 

1:. 0 0 0 0 0 0 0 0 
I. If o o o o o o r.\' :--o--e-o o-•··.._.._._-+-

\ ~i~\ o:o:o:o 0 b •0. 00: o:~o:/Jolf.' ·r 
~cooo 0000 
~~ 0 0 0 0 0 0 . , . . ~ ... · ¥. ·O ~;,;~ 

'~~-.;.. ~ }::::.~·., 

. --...-tr- .. 

.. LEGEND -FOR WIRE AND BUTTONHEADS 
· G Wire rem.oved previously. 
Xf Discontinuous .wire removed this 

surveillance. 
·)(Wire. removed this surveillance 

for inspect~Jn. · 
C Off-size .buttonhead. 
() Buttonhead with split. 

, (L) Large. buttonhead. 

PA(. ')ES PLANT 

FIVE.YEAR TENDON SURVEILLANCi > 

TENDON 't-.'IRE ANCHORAGE SKETCH. 

Tendon Identification V- 3 b 
D ,') ., ~ ..., ~ • J $ . ,,, 
ate : 1 · el. 1 , , ::i. By : . --'"l'f"_..1_•_\...,._. _ 

Sh op E d F n ield En d 

v Anchor Location 

"Filler Coverage 

,G~~P Cap 

Gc~P 
Buttonheads 

&oo.!) Anchor"Head 

Bushing -
(,QC~ 

G.06!) Shims 

*Gooo . Bearing Plate 

f/Dfo./c No. Off-Size BH 

.{ No . of Split- BH 
~ 

Corrosion Level· 

J Button Heads 

~ 
. Anchor Head . 

~ 
Bushing · 

~-
Shims 

~ 2 Bearing Plate 

s t..H?. FA(: ~ e o v ere. c o · r~ Y 
Gr R. ~ lLS ff C. A P 0 tit.. y, 

' (S) Small buttonhead. 
FIGURE C-3 TENDON WIRE ANCHORAGE SK~TCH 

. I. •·:. ;·; '• . . .. 

\ 

, . 
. • 

FIELD ENO 
· ,:- Locate an~· mar1 

anchorhead N1 

in ref eren 
to BH. 

. · oo0oJo0~:::) 
·oooogoooo 
0000000000 

0000 I 0000 
ooo 000 ------

. o o o· 
0000 0000 
00000 00000 

0 0 0 .0 t 0 0 0 f) . 000000 . 
.· 0 0 

· LEGEND FOR CORROS.ION LEVEL .. 
01 No yisible oxidation 
02 Visibl~ oxidatiori, no pitt: 
113 0 .< pitting. < .• 003 11 

. 

1/4 .00311 < pittiO"g ~ .00611 

. . (JS .006" < pitting < .010" 

.. 

•' 



SHOP EUD. 
. Locate and mark , 

anchorhead No. 

LEGEND FOR WIRE AND BUTTONHEADS 
f) Wire removed previously. 
Xf Discontinuous wire removed this 

surveillance. . 
· )(Wire removed this surveillance 

for inspect~~n. . 
C Off-size buttonhead. · 
() Buttonhead with split. 

~ (L) Large buttonhe?d. 
(S) Small buttonhead~ 

PAt~)Es PLANT . 

FIVE YEAR TENDON SURVEILLANCE .. 

TENDON WIP..E ANCHORAGE SKETCH 

Tendon Identification y-3 fo, 
Date: </, ~ b . 7~ By: P, G. 

Sh E d op n Fi ld E d e n 
Anchor Location v 
'Fill el' Coverage 

. Cap Goo!; 
Buttonheads G ~o.D 
Anchor· Head · Goo D 
Bushi~1g NII? 
Shims GiDoD 
Bearing Plate Goo.O ::\< 

No. Off-Size BH ;Jot.Iii 
No. of Split BH /JOA/E' 

Corrosion Level 
· Button Heads 

~ 
Anchor Head . r. . i:j., 
Bushing ll/19 
Shims J 
Bearing Pla(:e 3 4:-

su~FAC.tf. COl/e!Ce!) taY 
(i. J~E ASE C /:/ P OAll .. y, 

FIGURE C·3 TENDON WIRE ANCHORAGE SKETCH 

·~ . ; . :· 

\ 

. I 

FIELD END 

· ,· _..:. Locate and mark 
anchorhead No. 

0 ' 0 
0 0 0 00 0 ... 

·o o o o ooo o 
0000000000 

.0 0 0 0 0.0 0 0 
ooo 000 

.,, -o~. --
o o o 

0000 0000 
0000000000 

0000.roooo .. 000 000 
0 0 
. . 

LEGEND FOR CORROSION LEVEL 
#1 No visible oxidation 
#2 Visible oxidation, no pitti~f 
113 0 < pitting < .• 003 11 

. 

#4 .003" < pit;ting ~ .006" 
US • 006" < pitting < • 010" 

·'' 



•• 
SHOP EtJD 

. Locate and ·mark· 
anchorhead No., 

. '. . . 

LEGEND FOR WIRE AND BUTTONHEADS 
~ Wire removed previously. 

'J2f Discontinuous wfre .removed this 
surveillance. 

. )(Wire removed this surveillance 
for .inspect.'· JO. 

· () Off-size buttonhead. 
()· Buttonhead with split. 

~ (L) Large buttonhead. 
(S) Small buttonhead. 

.. 

PA. )Es ~LANT 

FIVE YEAR TENDON SUlVEILLANCE~ ~ 

TENDON WIRE ANCHORAGE SKETCH 

Tendon Identification· v·- gc., -----
Date: 10./.?t° By: ff,$,G,· 

.......:...:..-~-=------

Sh op E d n . Fie d 1 

../ Anchor Location I 

Filler Coverap;e 

bC{)D · Cap 

Goc>-.D Buttonheads 

GooO Anchor' Head 

Goof; Bushing 

Gooo Shims 

)(Goo!) Bearing Plate 

Norr& No. Off-Size BH . 
No~f! No. of Split BH 

Corrosion Level 

J_ Button 'Heaas 

t Anchor Head 

:L Busning 

J. · Shims 
" 

'if- . ~ 
Bearing Plate ~ 

·~ su1~F"f<Cl.i" <."0~1s-Re"O r.ay 
. ~ (< E' ft ~ _£: C ~ p . t:UJ l... y, · 

End 

FIGURE C-3 TENDON WIRE ANCHORAGE SKETCH 

•·;. ! ; 
.. 

. \ 

.• 

FIELD END 
·,·-Locate and mark 

anchorhead No 
in ref erenc 

..... 

. o o0)o0~:--) 
·oo o o J ooo o 
0000000000 

0000 0000 
ooo 000 

BH • 

~-r-:;H ~---~ 

ooo 
0000 0000 

0 0 0 0 0 00 0 0 0 

0 0 . 
000010000 ooo 000 

LEGEND FOR COSlROSION i.EVEL . 
ill No visible' oxidation_ 
112 Visible oxidation, no pit.·d 
If~ 0 < pitting < • 003" 
114 .oo3" < pitt·ing :: .0·06" 
(JS .006" < pitting < .010" 

,: 



" . 

.. 

. I . . 
SH.OP EtlD 

.Locate and mark 
anchorhead No. 

in. reference . 
to BR. 

LEGEND FOR tHRE AND BUTTONHEADS 
O Wire removed previously. 
Z Dlsc.ontinuous wire removed this· 

surveillance. 
.·:rK Wire removed this surveillance 

for inspect ... Jn. 

Sh 

" 

PAL9)ES PLANT . 

FIVE YEAR TENDON s·URVE,ILtANCE ... 

op 

TENDON WIRE ANCHORAGE SKETCH 

Tendon Identificatlon . v'-8fo · 
Date: /lfJ. /, 7 S By: F. 8. 

E d n 
Anchor Location 

'Filler Coverage 
Cap 

Buttonheads 

Anchor' Head 

Bushing 

Shims.· 

Bearing Plate 

No. Of f-'Size BH 

No. of Split BH 

Corrosion Level 
~utton Heads 

Anchor Head .. 
Bushing 

Shims 

Bearing Plate 

Fi ld E d e n 

v 

6000 

C:tooD 

6000 

iJ/11 
Gooo 
Gooo .. 
8· SM. 
t+/oNE 

.. 

;/., 

z 
N/11 

.3 
Lf 

·I 
I 

.• 

:FIELD END 
· ,.,,,,.....;. Locate and mark 
( anchorhead No --i-t- in ·referenc 

to BR. 

LEGEND FOR CORROSION LEVEL 
01 No visible oxidation 

.112 Visible oxidation, no pitti· 
113 0 < pitting . ~ .003 11 

04 .003 11 < pitting :::_ .006" 
05 ~006" < pitting < .010" · 

> . ·-·· (' Off-size but ton head. ·. ·· 
·(). Buttonhead with split. 

1 (L) Large buttonhead. 

* su~FAC.E C.o"EteEo BY 
.G._fl!El9SE CAP DN'-Y. 

t/oTE!. St-uoc£ oit ·«>TffeR.. 

(S) Small buttonhead. 
FIGURE C~3 TENDON.WIRE'ANCHORAGE SKETCH 

. . 1fo7E: tt./J!ITER.. l>R..o~s FoRU€D od 
will.Es 11'FrE£. oE.t"ENs10A11~c. 

\ 

FoR..El~IJ MA-TTE~ 

FouAIO oil BuTTo~llEID.DS 

II /ti t> f'. ll.E 111 sE . 
3 SllHPLE":a ·TA~£.,./.~ 

,, 



I 

SHOP :CUD 

l:EGEND · FOR WI RE AN'D IlUTTONHEADS 
G> Wire removed previously. 
,Z' Discontinuous wire removed this 

· surveillance. · 
)K Wi.re reracivcd this survcill.'.lnce 

for inspection. . 
C Off-~ize buttonhead. 
:-) Buttonhcad _with split. 

L) Large buttonhead. 
S) Small buttorihead. 

. .. 

i 

r 
' 

---7,-,.-:.....'\- .... -···· -
FIVE YEAR TI·:1~ .) SURVEILLANCE-'.· 

TENDON WIRE ANCHORAGE SKETCH 

Tendon Identificatio~ '/~/~~ 
. 10 ·:> . 7 .- ·~,J e ~ Da tc: , •• • ~ . By: . ·,,., ~ • ~ • 

O'P E d n Fi ld E d e n 

v Anchor Location· 

"Filler Covera~e 

•Gob() Cap 

c;oo.&:> Buttonheads 

600.D Anchor Head 

Goo.D Bushing 

GooP Shims 

'If-Goof) Bearing Plate 

t/1Jr1e No. Of f-Sizc BH . 
--

/./ot1E No. of Split BH 

Corrosion Level 

I Button Hcalls 

I Anchor lfoad 

-~ llushing 

I ST\ims 
.. 

* ~ 
-Bearing Plate 

II 

sutlF'IJ~c co11Ete~lJ 13'/ 
G~611.S r; C/9 p 0#1..f, 

.,f .\ 

. ( . · 

. .. , 
FIGURE C-3 TE~DON WtRE ANCHORAGE SKETtH 

/ . 

.~. •• .• 

FIELD END 
.. · - Locate and mark 
I anchorhead No 

~-~- iri referenc: 

...... 

. 00°)0°~:--) 
oooogoooo 

0000000000 
0000 0000 

BH • 

ooo 000 
---E~~ . ~ -o-.----

o o o 
0000 0000 
0000000000 

. 000010001) 
. 000000. 

0 0 

. . 

LEGE:.O'D FOR ·CORROSION LEVEL. 
ill No visible oxidation. .·. 

.112 Vis_ible oxidation~- no pitti'. 
1/3 0 <'pitting < .003" • 
114 • 003" < pitting ~ • 006" 
115 .006" < pitting < .010'' 

., ·.· 



, . :-. 

Lfi . ·e 
SHOP t?lD 

•• 
Locate and mark. 

anc:horhead No. '.', 

LEG~1> FOR WI RE AND BUTTONHEADS 
1ii) \..'ire ret:ioved previously. 
~-Discontinuous wire rcmov~d this 

surveillance. 
~~ire removed this survcillonce 

for inspect ion." 
C Off-size ·buttonhead. 
:) Buttonhcad with split • 
• ) Large but tonhead. 
;) Small buttonhead. 

.. 
I 

. (r'--=---\ . 
FIVE YEAR Tl·:·. (. SURVEILLA~CE '.· 

. TENDON WIRE ANCHORAGE SKETCH .,4 -' 

Sh 0'0 

I 

j 

. ( 

Tendon Identification 1/-15 '-f 
Date: /O.r;?. 7S' By: F• cL. ...._..._;;;;;.__.....,,... .... 

E d n Fi ld E d e n 
Anchor· I.ocat ion v 
'Filler Coverage 
Cap 6oOD 
Buttonhcads r:roo.o 
Anchor Head Goo!J 
Bushing NIA 
Shims &oo O 
Bearing Plate &ooD * No. Off-Size BH Afof'/€ 
No. of Split BH /'ltJJ.1€ 
Corrosion Level 
llut ton lli:?alls i 
Anchor H~ad .3 
ilushing . . 

N/'4 
STi"irus . ;;.. 
-Bearing Plate· :i. * * SuR.PAC!c r?.oVE2€.b fdY 

'-r<..C:ASli' ~l>P' 0#,Y'.. 
.·\ 

..• FIGURE C-3 TENDON WIRE ANCHORAGE SKETCH 

.. . 

... 
.\ 

EN'D 

. .;.- Locate and· mark· :;.---+--..:-.: 
anchorhead No .. 

in reference 
to BH. · . 

LEGE~'D FOR CORaOSION LEVEL 
Ul No visible oxidation ,_ 
112 Visible oxidation, no-pittir 
113 0 < pitting. < .003" ' 
04 .003" < pitting ~ .006" 
IJS .006" < pitting < .010° 

• . 

. ~.: 

•' 



......... ,~.,. • .o ........ 

FIVE Y~AR Tl_((.\ SURVEILLANCE·:. 

SHO.P. I:UD 
.• , Locate. and mark .... anchorhead No. ·',, 

TENDON WIRE ANCHORAGE SKETCH 

Tendon Ide11tification \J .. ). 02. 
Date: JO,B.I~ By:_ ·y.s,G.· 

. ,l .. 
\ 

LEG~"D ·FOR WI RE M"D BUTTO.NUEADS 
e ~ire removed previously. 

Discontinu9us wire.removed this 
surveillance. 
\,'lre. removed this survcill:ince 
for inspection. . 

C Orf-~ize buttonhead. 
-~ Buttonhcad with split. 

L) Large buttonhcad. 
S} Small buttonhead. 

• 

.. 

Sh . E d op n Fi ld E d e n 

v Anchor Location 

'Filler. Coverap,e 
• Cap C:.to o D 

l:ioo D Buttonhcads 

&ooD · Anchor He.id 

Gooo Bushing· 

GfJOO Shims 

· r;I- Goo!> Bearing Plate . 

ffOtJe No. Off-Size BH . 
Nor1G' No~ of Split BH 

·corrosion Level 

f. .liutton llcac.ls 

1 Anchor Ji~ad .. 
J llust1ing 

1 Slilrus 

*" ~ -Bearing Plate 

*. 'su R. r:: A ct:: c:o vE R e.P .. 1av 
G.ll.fi*l-?SE cnP OtJt...'/. 

FIGURE C-3 TENDON WtRE ANCHORAGE SKETCH 

/ 
./ . · 

. ._ .. , 

.'-·- '~ 

FIELD END 
. ,. 

. · - Locate and mark 
f anchorhead No 

---t-+--.. in referenc· 
to BH • 

.. LEGE:+."D· FOR ·CORROSION LEVEL 
Ul No visible oxidation • 

. /12 Visible oxidation~· no pitt:!: 
113 0 <·pitting ~ .003" ; 

0 

04 .003" < pitting ~ .006" 
·. 05 · ~006" < pitting < .010" 

,: 
•:I 
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(.~ 

. ·e 
. (;---\- - ---- -

. FIVE YEAR Tl/(. SURVEILLANCE:. 

I 

I' 
I 

TENDON WIRE ANCHORAGE SKETCH -~ ·1 

SHOP E:tlD 
Locate and mark 

anchorhead No. ·', 

I 

~~~·· .. · 
.,,~- 0 6 O'-'j"'~ . 

/h';;' 0 0 0 IQ 0-0-.. )',., 
.w 9000¢000<5 " 
·'t 0 0 0 0 0 . 0 0 0 0 0 
:~ 0 0 0 0 0 0 0 0 
!/ 0 0 0 · 0 0 0 . r.\1 

•. .:--0-C--O . 0-0-0·-•:·--..... ·--· -
~·1 0 0 0 0 0 0 ~, 

\.oooo ·oooo · 
~ 0 0 0 0 00 ~, . 

• . ,~.. ~:) . 0 A_/ . . 
. .....~ ----:::-·" ·. 

.... _ --- ---- . 
. . . . . . 

--ytr- . 

•EGEND FOR WI RE AND DUTTONHEADS 
Wire ret'lovcd ·previously. 

'Discontinu·ous wire removed this 
surveill.:mce. 

. -

Sh op 

Tendon Identification V~:l 0,2 
Date: /0,J', 7 r By: . F. ;'~3' .. 

E d n Fi ld E d e n 
.·Anchor Location v 

'Filler ·Coverap,e 
Cap <,ooo 
Buttonhcads GooD 
Anchor Head 6oo!J 
Bushing 6DDD 
Shims GooD 
Bearing Plate Goon 7t-
No. Of f-Sizc BH fl·of!/ t:· 
No. of Split BH l(O:V € 
Corrosion Level 
Hutton Heads L 
Anchor n~ad .i 
llushing II I l.J 
Sllirus 1 
-Bearing Plate 1 * \~ire re::;iovcd this survcill:ince 

for inspection. 
. Off-size buttonhead. 

Duttonhead with split. 
Large buttonhead. 
Small buttorihead. 

. '. 
7(- :" Su fr!. f!:'n e 6- (! c 1.1 Ek ED 13 '/ 

'!leASe c~nP · t>!'lt..Y, 

. FIGtiRE C-3 TE~DON WIRE ANCHORAGE SKETCH 

.. 

i' \ 

,• 

I 
./ 

·. 

. ., 

·'··-- '·. 

FIELD END ... 
. - Locate and mark 

/ anchorhead Noc --t-;.;·- in reference 
to BH. 

LEGE~"D FOR CORROSION LEVEL 

&· .. 

· fJl No visible oxidation___ . 
f/2 Visible oxidation, no pittir. 
113 0 < pitting < • 003" • · 
04 .003" < pitting ..::, .006" 
ll5 .006" < pitting < ~010" 

.. ... 



.. 
SHOP t?lD 

·• . . 

. iEG~'D FOR WI RE· AND BUTTONHEADS 
~ Wire re~ovcd previously. 

% Discontin~ous wire removed this 
· surveillance. 

')_( \\'i _re rer:iovcd this survcill3~ce 
for inspection. 

C Off-~ize buttonhead. 
~ Buttonhcad.with·split. 

I 

I 
I 

.. 

-----Vi~"' .. -···· -
FIVE YEAR Th.<e.i SURVEILLANCE'.· 

TENDON WIRE ANCHORAGE SKETCH .. .' FIELD END 
Tendon ldentificatio.n V-).80 · · . -·Locate and mark 
Date: 10.7.75 By: ·/l.S.t;.· 

Sh~ End . Field End 
( jAnchor Location I f 

'Fill er c over·ap,e 
" Cap 6000 

6e>oJ> · Buttonhcads 

Goe>D Anchor Heiid 

C:,ooo. Bushing 

GooD Shims 

JI- Goo<> . Bearing Plate 

No/:./E No. Off-Size BH 

NtPtJI! No. of Split BH 

Corrosion Level 
I 1 But ton IT•:!ads 

J Anchor H1~ad 

1 llushing 

t Sl1irus 

... .2 -Bearing Plate 

* S_;ttFAc.£ ·Co'1E4eo 
·<::-R.EliS£ CIJP OllLY., 

. 

.. 

BY 

. · 
/ 

./ 

/ anchorhead No. ---t-t-- in referenc•. · 

... . 

. i., L.. ............. ., 
. ......, 

. . 0 I 0 .. 
·000000 . 

0000 0000 
0000000000 

0000 ·oooo . 
coo ooo 

to BH • 

-~"":J'-" •• ~i--·+-~~- -o~--

.. 
o 0 0 -

0000 oc>oo 
0000000000 

. · 000 0 f OOOI) 
000 000 . 

0 0 

. . 

LEGE~'"D FOR CORROSION. LEVEL .· 
Ill No visible oxidation . 

' . .. 

/12 Visibl~ oxida~iort~ no pitti 
/13 0 < pitting < ·• 003" . • 
IJ4 .00311 ·< pitting ~ .006" 
IJS • 00(>" < pitting < • 010" 

Tlllft::E oF- #01s ruA.c 1nl UJ1/f.G.s BGLoc.J . 711E ANelloll..: 
'FIGURE C-3 TENDON WIRE ANCHORAGE SKETCH . llEl91>. 

L) Large buttonhead. J/
0

_
1 
·~.· 

S) Small buttonhead. tv• c;; 

4 

\ 
/ 

.: . · .. 

. . 



:~---., 
I• 

e· 
I' 
I ·r::, 

FIVE YEAR Tl; .• .' SURVEILLANCE:. 

TENDON WIRE ANCHORAGE SKETCH 

Tendon Identificatio~ V-;J.80 
Date: /0. i'~ 15 By: · F.1.3 . .. 

... ,\ 

SHOP EtlD 
• Locate.and mark· 

-~. anchorhead No. -', · · H· ·in reference 

f. 

r1· 
, . 
~ 

-{ '. · to BH. 

·:.~~~· gr,, ...... ,.:_ ;_· I I~~' . . .. 

,z.ros·. 0 6 o,,.."~. . 
/fl' . 0 0 0 IQ 0 .,a."' J' · .. 

y;· oo oo ¢000'5 ... 
~'f 0 0 9· 0 O •O 0 0 O 0 

~·~ o o o · . . o o o N -r 
:>\ o o o o o o o o · A 
~ 0 0 0 0 0 0 ·//.'. . . 

"-~: ......... ·~o . o _/.·.,.,,_ · .... -:;:-:: ___ =-_::::-- . . 
. . 

~-t~ 

. . 

Z:EG~1> · FOR WI RE AND DUTTONHEADS . 
1

$ Wire reoovcd previously. · 
S Discontinuous wire rcmov~d this· 

surveillance. 

.. 

Sh O'P 

__.,.. 

.. . 

E d n Fi ld E d e n 
Anchor Location Y"" 

· 'Filler CoveraRe 
Cap Gsoop 
Buttonhcads (:, Oof) 
Anchor Hc.:id Gooo 
Bu~hing /\!/A 
Shims . (":/t!'JO_/) 

Bearing Plate 6000 * No. Of f-Sizc BH :J.5 .. £,H, 
No. of Split BH t/ol'le 
Corrosion Level 
Hutton Heads 1 
An_chor Ilt!.:J.d t 
.13ushing N/IJ 
Shims i 
-.Bearing Plate f * \~ire rer.iovcd this survcill.:ince 

for inspect ion. 
{' Of f-~ize buttonhead. 
~ Duttonhcad wi~h split. 
) Large buttonhead. 

. * -SuR.~AC.c C!ol/GR.t:C> 13'/ 
GR€A.SE (!/IP ON'-Y· 

) ~~all buttorihead. 
FIG.URE C-3 TENDON WIRE ANCHORAGE SKETCH 

. . 
\ 

. / . 

.( .· 

. ' 

• FI~LD END 

.. - Locate and ma~~-
/ anchorhead Ne. 

--"--- in referent 
BH. 

LEGENDFOR·CORROSION LEVEL . 
Ul No visible oxidation . 

· 02 Vi~ibl~ oxidation~· no pittt 
113 0 <"pitting ~ ~003" . ' 
114 • 003" < pitting ~ • 006" 
115-.006" <pitting <·.010" 

·' '. 

.. :. 
" 



• 

. ·I 

SHOP. EtlD 
.Locate and mark 

anchorhead No.• 

. LEGEND- FOR WIRE AND BUTTONHEADS 
Ci Wire removed previously. 
Xf Discontinuous wire removed this 

surveillance. 

P-~·)Es PLANT 

FIVE YEAR• TENDON SURVEILLANCE > 

TENDON WIRE ANCHORAGE SKETCH. 

· Tendon Ide~tification D \-33 
Date: \0· d.3·15 By: R.T\L. 

shozEnd · · . Field End 
f _ j Anchor Location / I : 

'Filler Coverage 

'r.:;eof\ Cap 

r-.ooD Buttonheads 

G.Oob. Anchor' Head· 

GOOD Bushing 

C""OoD Shims 

.-,....ot * •.'.:'.t·,.; ,. . .. i I 
Bearing Plate 

t0l"lf\JE. 
No. Off-Size BH . 

tVoi-JE No. of Split BH 

Corrosion Level 
.~.;:>'. 

l)ut ton Head:s 
-1 
..., Anchor.Head 

1 Bushing 

.., Shims 
.. 

..1- * Bearing Plate )(Wire .. removed this surveillance 
for inspecU:on. 

. (' Off-size. buttonhead; 
(') Buttonhead with split. 

~ (~) Large b~ttonhead. 

. ~ ~lu._~i;"J.~- ~J'J''.M.H'A& · 

. ·~~u~~~~ 
(S) Small buttonhead. 

FIGURE C-3 TENDON WIRE ANCHORAGE SKETCH 

.. 
• '<'. ... • •. • 

\ 

.• 

.. 
FIELD END 

· ,· - Locate and ma 
anc.horhead 
.in refere 

to BH. 

LEGEND FOR CORROSION LEVEL 
01 No visible oxidation 
112 Visible oxidation, no pit 
113 0 < pitting . < • 003" 
04 .00311

. <pitting ~ .006" 
fJS .006 11 < pitting . < .010 11 

•• 1 > 



(. 
SHOP EUD 

Locate and mark · 
anchorheaci ~o. 

LEGEND-FOR WIRE AND BUTTONHEADS 
~ Wire removed previously. 
Xf Discontinuous wire rernoved this 

surveillance. 
')(Wire. removed this surveillance 

for ins·pecU.on. 
C Off-size. buttonhead .­
() Buttonhead with split. 

'. (L) Large buttonhead .• 
(S) Small buttonhead. 

Pl{. )Es PLANT 

FIVE Y_EAR TENDON SURVEILLANC.E • 

TENDON WIRE ANCHORAGE SKETCH. 

Tendon Identification l:J(-'3'°?>·F 
Date: \.Q-G?-3-1'5 By: \:2\ll_ 

Shop End Field End 
.I jAnchor Location I ·/. I 

...... 

Fill C er overage 
Cap GooD 
Buttonheads l~coD 
Anchor' Head GiODD 
Bushing N/t... 
Shims G()C;.D 
Bearing Plate G,C./.b~ 
No. Of £-Size BH NOt-!E.. 
No. of Split BH . L\-
Corrosion Level 
~utton Heads · j_ 
Anchor Head j_ 
Bushing 1-i/ A. 
Shims 

~ 
Bearing P.late ~-~ . 

~ -5!4~~.J::k~. 
.·. ~AL~ ~C:_\' . 

·FIGURE C·3. TENDOI~ WIRE ANCHORAGE SKETCH 

. - i:. i 
.• 

.. ·:. •. 

\ 

.• 

FIELD END 

· ,· - Locate and· mar 
( anchorhead ~ 

~-r-..-- in referer. 
t:o BH. 

LEGEND FOR CORROSION LEVEL 
UI No ~isible oxidation 
#2 Visibl~ oxidatiort~ no pitt 
113 0 < pitting < .003" 
114 • 003" < pitting ::.. • 006" 
US .006" < pitting ::_ .010" 

··' 



I. 

SHOP EtlD 

LEGEND FOR.WIRE AND BUTTONHEADS. 
.Cl Wire removed previously. 
Z Discontinuous wire removed this 

survei.llance. 
)(Wire removed this surveillance 

· for inspect~on. 
C· Off-size buttonhead. 
() Buttonhead with split. 

) (L) iarge buttonhead. 
(S) Small buttonhead. 

P~I(-JES PLANT 

FIVE. YEAR TENDON SURVEILLANCE.. -' 

TENDON WIRE ANCHORAGE SKETCH . 

Tendon Identification b \ -'51· 
Date: \O-d..8~-J $ By: _.}?;........._1 """'~---

. Sho~fnd . Field End 
[· j Anchor Location j I · \ 

'Filler Coverage 

IGooD.· Cap 

(10oD Buttonheads 

GOOD Anchor' Head 

<;~aD Bushing 

r;;obD Shims 

c;iooD"7t Bear:ing Plate 

NoN:::' 
No. Off-Size BH . 

.i. No. of Split BH 

Corrosion Level 

.1_ Hutton Heaas 

1. 
Anchor He.~d 

i 
Bushing 

j_ 
Shims 

. '* j_. 
Bearing Plate 

\ 
.· .. . .:., ~ .. 

\ 

FIELD END 
· ,· - Locate and mark 

anchorhead No 
i.n referenc 

to. BH. 

i 
LEGEND FOR CORROSION LEVEL 
ill No visible ·oxidation·----

.· 112 Visible oxid-ation, no· pitti'. 
113 0 < pitti~g .s .. 003" 
114 ~003" < pitting .S .006

11 

115 .006" <pitting _s .Ol.O". 

.. 



.. 
SHOP EtlD .- . 

. Loe ate and mark 
anchorhead No. 

LEGEND FOR WIRE AND DUTTONHEADS­
~ Wire removed previously. 
Xf Discontinuous wire removed this._ · 

surveiJlance. . . · . _ 
-~Wire removed this surveillance 

for inspect.·· Jn. 
C Off-size buttonhead. 
() Buttonhead. with split. 

~ (L) Large buttonhead. 

PALt.Es PLANT 

FIVE YEAR 'l'ENDON SURVEILLANCE .. > 

TENDON WIRE ANCHORAGE SKETCH. 

Tendon Identification [)\ '.""5 \ 
Date: \0~d8-75 By: }<riL_ .. 

Shop End Field End 
_ I· . j Anchor Location j \/" , . 

'Fill c er overage 
Cap 

~OOD 
Buttonheads G,ooD 
Anchor' Head c;,ooD 
Bushing N/t::. 
Shims (;iOOD 
Bearing Plat~ G,OOD W::'" 
No. Off-Size BH 

. ~oh.II: 

No. of Split BH Ncn-.J E. 

Corrosion Level 
Hutton Heads j_ 

. Anchor Head '·.i.. 
· B_ushing 

N/b. 
Shims .4-
Bearing Plate . .1- '¥" 

. ~ ~U.,f-~L~~--~a ,~ . 
--~~-~~-

(S) Small buttonhead; 
FIGURE c ... 3· TENnoN W1RE ANcHoRAGE SKErcH 

'. . •:... 

\ 

.. 

FIELD END 
... --Locate and_ mark 

. anchorhead No. 
.in r'ef erence 

to BH-. 

. 00°)0°::::) 
·o o o o j ooo o 
0000000000 

0000 0000 
ooo 000. 

_, -G---
0 00 

0000 0000 
0000000000 

0 0 0 0 ·1 0 0 0 () . OOQ 000 {b 
- o o i\.x-

~ -

LEGEND FOR CORROSION LEVEL 
01 No visible oxidation 
02 Visibl~ cixidation~ no pittin 
113 0 < pitting < .003" . 
114 ~ 003" < pitti;g· ~ • 006" 
(JS .006" < pitting < ~010" 

··' 



.. 

c. 
SHOP EUD 

PAtfe)Es PLANT 

PIVE YEAR TENDON SURVEILLANCE~ > 

TENDON WIRE ANCHORAGE SKETCH. 

Tendon Identification DC\ ·C\..\ 

• . 
. • 

FIELD END. 

. ,· ;,..-- Locate and mark . Locate and ·mark-· 
·anchorhead No. . Date:. \O·O'IOt.·15 By: 12;1\!b -- • . 

/ 

anchorhead No, 
in ref er enc; 

to BH. 

'LEGEND FOR WIRE AND BUTTONHF.ADS 
. G Wire removed previously. 

· · J(f Discontinuous wire removed . this 
surveillance. . · 

)(Wire removed this surveillance· 
for inspect~on. · 

C Off-size buttonhead. 
() Buttonhead with split. 

-, (L) Large bu_ttonhead. 
(S) Small buttonhead. 

. / 

Sh,,,.End Field End . 
f . j Anchor Location j I · 

'Filler Covera e 

GtOOD Cap 

Buttonheads 

Anchor' Head 

Bushing 

Shims 

Bearing Plate 

Nu.· Off-Size BH. 

No. of Split BH 

Corrosion Level 

.!. Hutton H~ads 

.1_ Anchor Head . .. 

.1.. 
· Bushing 

..1. Shims 

.:1.. .. Bearing Plate . 

•-Slcu~,,_~ ~ 
~·e•4ft_.---C&~ ~' .. 

F1~URE C":"3 TENDON WIRE ANCHORAGE SKETCH 

... i·: . ·· ... 

. · o o0oJo0~:::) 
··ooooJoooo 
0000000000 

0000. 0000 
ooo ooo 

.. 

.·-~....{: ----
000 

0000 0000 
0000000000 

0 0 0 0 r·.o 0 0 () ooo ooo 
. 0 0 

LEGEND FOR CORROSION LEVEL 
·01 No visible oxidation 

112 Visible ·oxidation,· no pitt:lt 
113 0 < pitting .< .003". . 
114 • 003" < piecing ~ .• 006" 
115 .• 006 11 < pitting < .• 010 11 

•' 



·I 

SHOP EtlD 
Locate and mark .. 

_anchorhei;td ~o. · · 

LEGEND FOR WIRE AND BUTTONHEADS 
~ Wire removed previously. 

J(f Discontinuous wire removed this 
surveillance. 

. )(Wire removed this surveillance 
for inspect ~cm. 

C.· Off-size but t_onhead. ·· 
·() Buttonhead with split. 

) {L) Large buttonhead. 

;· 

P Al(-'JE S PLANT 

FIVE YEAR TENDON SURVEILLANCE"' -' 

.TENDON WIRE ANCHORAGE.SKETCH. 

Tendon Identification. D~·d..\ · 
Date: .l9·0la .. 1s By: & T"-

Shop End Field End 
f j Anchor. Lo cat ion j :J" 1 · 

Fill C er overage 
Cap COQb 
Btittonheads · CooD. 
Anchor' Head lcooc 
Bushing 'N.I t::.. 
Shims c;oob 
Beari.ng Plate GOOD~ 
No. Off....,Size BH ~ON~ 
No. of Split BH Ol 
Corrosion Level 

Anchor Head 

Bus ing 

Shims 

Bearing P ate 

(S) Small buttonhead. 
FIGURE C·3 TENDON WIRE ANCHORAGE SKETCH 

·' 
.· . •:.· 

\ 

.• 

FIELD END 
·. ,..- Locate a_nd mark 

anche>rhead No 
in referenc 

to BH. 

LEGEND FOR CORROSION LEVEL 
Ill .No visible oxidation 

.112 Visible· oxidation, no pitd 
113 0 < pitting · <, ~003" 
1/4 .003"- < pitting ~ .006" 
iJS .006" < pitting < .• 010". 

··' 



SHOP .mm 

LEGEND FOR.WIRE AND BUTTONHEADS 
S Wire removed previously. 

. J2f Discontinuous wire removed this 
surveillance. . 

}<Wire removed this survcillan.ce 
· for inspect~an. · 

C Off-~ize buttonhea4 •. 
() Buttonhead with split. 

i (L) ·Large buttonhead. 
(S) Small buttonhead. 

: ... 

PA(-JES. PLANT 

FIV~ YEAR TENDON SURVEILLANC~ ~ 

TENDON WIRE ANCHORAGE SKETCH 

Tendon Identification b.;i -49 
Date: LO~O·,SBy: ~!lG?.l>P~/. 

. ' / Shi End Field End I · j Anchor Location / 1 · , 
"Fill c er overage 

GOOD Cap 

~000 
Buttonheads 

c.ooo Anchor' Head 

IC::oot) Bushing 

GOOt:> Shims 

c.oot)-¥- Beari.ng Plate 

No...aea No. Off-Size BH . 
.1.. No • of Split BH 

Corrosion Level 

j_ .llutton Heads 

.1. Anchor Head 

.!l 
Bushing 

.1.. Shims 

.1. Bearing Plate 

:f ~V.·~.,,_~~ 
-~•0_·~-~·· 

FIGURE C-3 TENDON WIRE ANCHORAGE SKETCH 

\ 

FIELD END 
·,·-Locate and marl 

.j 

anchorhead Ne, 
in referenc 

BH. 

LEGEND FOR CORROSION LEVEL 
#1 Nd visible oxidation- · 
#2 Visibl~ oxidation, no pitti 
113.0 <pitting <; .003 11 

. 

.114 • 003 11 < pitti;-g. < ·• 006" .· 
115 .006" < pitting < .QlO"-

,, 



.. 

SHOP EtTD 

PA •. )Es PLANT 

FIVE YEAR TENDON SURVEILLANCS > 

TENDON WIRE .ANCHORAGE SKETCH 

.. Tendon Identificatfon D0\.-49 .Locate and mark. 
anchorhead No •. 

in· r~ference .· 
to BH. 

Date: .lQ ~.;\O-J$By: ~,- i<(i:z.UPk./ 

· iEGEND FOR WIRE AND BUTTONHEADS 
. · 9 Wire removed previously. 
J2f Discontinuous :wire removed this. 

surveill~nc~. . 
·)(Wire removed this surv~illance 

for inspect{on. · 
C Off-size bu~tonh~ad. 

· () Buttonhead with split. 
).{L)" Large buttonhead. 

{S) Small buttonhead. 

. Shop End Field End I jAnchor Location j J ,. 
F i1 ler Coverage 
Cap IGooc> · 
Buttonheads c_ooo 
Anchor'. Head c.oot> 
Bushing N/,t.... 
Shims Cfc:>OO 
Bearing Plate c.oot>• 
l~o. Off-Size BH HO Ne 
No. of Split·BH 'No~e. 

Carros ion Level · 
Button Heads J.. 

·. Anch9r Head .±. 
Bushing 

NIA. 
Shims A_ 
Bearing Plate·· ..1.. ~ 

·._~..Slw~~~ 
·:.~~~'. 

ftGURE C~3 TENDON WIRE ANCHORAGE SK~T~H 

,·-:. j·: 
.. 

\ 

/ 

.• 
._.·9·a .•: 

FIELD END 

· ,· - Locate and mar: 
anchorhead N( 

..... 0'' I /......_ ') 

· ~: o o0o Jo0o o--~ 
ooooJoooo 

000 0 0 ooo oo. 

in ref ereri 
BH. 

0000 0000. 
·ooo ooo 

i----

0 00 
0000 0000 
0000000000 

0000-tOOOt) OOQ 000 
. 0 0 . 

. . 

· LEGEND FOR CORROSION LEVEL .. 
Ul No visible oxidation 

.)2 Visibl~ oxidation~ no pitt~ 
113 0 < pitting. < • 00311 

. 

-04 .003" <pitting 2 .006" 
05 . • 006 11 < pitting < .010 11 

... 



·I 
SHOP EUD. 

. Locate and- mark.' 
anchorhead No. 

.. 

LEGEND FOR WIRE AND BUTTONHEADS 
@) Wire removed previously. 
X:f Discontinuous wire removed this 

. surveillanc~. · ,· 
}(Wire removed this surveillanc.e 

for inspect.·· Jn. 
C Off-iize buttonhead. 
() Bu::tonhead with split. 

~ (L) Large buttonhead. 
(S) Small buttonhead. 

PAL(.ES PLANT 

FIVE. YEAR TENDON. SURVEILLANCE .'4 ·' 

TENDON WIRE ANCHORAGE SKETCH. 

Te~don Identification 

Date: JQ··IG-75By: 
03·.40 

RTK. 

Sho7 End Field End• I ~ j Anchor Location j I 
'F'll l. er c overage 

G.OOD 
Cap 

. 

c=.ooti Buttonheads 

c:.ooD. Anchor.' Head 

GOO[:) Bushing 

c.;;oc>"[) Shims 

Go or:>* Bearing Plate 

NoNE No. Off-Size BH .. 
. No...n=. No • of Split BH 

Corrosion Level 
utton· ea s 

Anchor Heq.d 

Bus ing · 

.1. 
Shims . 

Bearing P ate 

. Sl>R."FbCE. c.ove.RJS.t':> SY 

. ~~E~6. ~P·ONLY .... 

F1GURE C-3 TENDON WIRE ANCHORAGE SKETCH 

· ,·-: . i r 

\ 

'--~---------------------------

.. 

FIELD END 

· ,· - Locate and mark . 
anchorhead No. 

. . o o 0o Jo?::::) 
·.·oooogoooo 

0 0 0 0 0 0 O 0 O·O 
0 0 0 0 0 0 00 
000 000 

in reference 
to BH. 

~-r-~-1~ -~~ 

0 0 0 
. o.oo 0 0 0 0 0 

0000000000· 
. . 0 0 o· 0 r 0 0 0 () 

. 000 000 
.· . 0 0 . 

LEGEND FOR corulosroN LEVEL 
ill No visible oxidation· - . 
12 Visibl~ oxidation, no pittinz 
·113 o < pit.ting < .• 003" . 
04 .• 003'' < pitting ·~ · •. 006" 
#5 .006" < pitting < .01011 

.. 

•' 



.. 
I 

SHOP EtlD 
Locate . and·. matk 

anchorhead No. 

.. 

LEGEND FOR WIRE AND BUTTONHEADS 
CD Wire removed previously. . 

. J2f Discontinuous wire removed this 
surveillance. 

){Wire renioved this surveillance 
for· inspect.·· Jn. . 

. C· Of f..:.size .·buttonhead. 
\) Buttonhead with split. 

., (L)° Large buttonhead. 

P A(e JES PLANT .. 

FIVE YEAR TENDON SURVEILLANC~ ~ 
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INRYCO, INC. 
Box 1056. 1560 North 25th Avenuu, 
Melrose Park. Illinois 60161 
312~79-9600 

Polt Tensioning Division 

. 
. . 

.INRYCD 

. an INLAND STEEL company 

November . 19, 197 5 . 

BUTTON HEAD INSPECTION1 

TENDON N01 h3 eo 
FIELD END1 ( ) SHOP. END: <XJ 

t:/O Button heads were inspected by the undersigne·d 

and 
__ 9_o_no 

BQ Pl8'I' meet the standartis established in -----
BUTTON HEAD CRITERIA 1610 to develop ultimate strength 

·.of wireo. 

· InspecteO. bys·-· ---"!l-~-~--_· __ .t ..... ·. ___ b ____ ·_, _:a_,,_.__P_.-_·._-_ 
DATEs //. I/. ?J9 . 
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SHOP EUD 
Locate and . mark. 

anchorhead No. : .. 
' . 
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,. 

... 

·-: . 

·'-LEGEND FOR WIM ·AND BUTTONHEADS 
. · Q Wire removed -previously. 

.·-: · Xf Discontinuous wire· removed this 
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:., .. )(Wire removed ~h_is surveilla~ce 

.. PA~ .. -)E~. PLANT. 
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TENDON WIRE ANCHORAG.E SKETCH 

Tendon ldentif iCation b 3. 6 D · -. . 
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LEGD:D FOR WIRE AND BUTTONHEADS. 
· G Wire removed previously·. · . 
J2f Discontinuous wire removed this·. · 

surveillance. · 
}K Wire removed "this surveillance : · 

fo.r inspect .~.rJn. · · .. 
~ Off-size buttonhe~d. ~ . 
~ Duttonhcad with split • 

. ; (L) Large buttonhead. 

l . . 
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0LLANCE ·· ·• 
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Tendon Identification · 80 '13D . 
Date: //, I 'I, 7 5 By: ·if. S , G , 
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INRYCO, INC. 
Box 1056. 1560 North 25th Avenue, 
Melrose Park. Illinois 60161 
312-379-9600 

Post Tensioning Division 

INRVCO 
.., INLAND STEEL com~y 

November 19 ·, 1975 

BUTTON HEAD INSPECTIONa 

TENDO~ NOs 80 80 
·· FIELD END a ( ) SHOP END I (~) 

Button heads were ins·pected by the undersigned 

·and 
_· ...... 9 ........ 0_ DO 

138 NST -· meet the standards established in 

.BUTTON HEAD QRITERIA 1610 to develop uitimate strength 
of wireo 

Inspected by 1 J.4~ .J .,J,..4,J:_ 

DATEa . //. /"/. 7S-

: . . · .... ·. . .. 

\. 

/ 
/, 



~. 

I 
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. ·--. ..; 

.. ·. 
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·sHOP EUD ... 
Locate. and mark 
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o Wire removed _;;>reviously·. · . 
Xf Discontinuous wire removed this:.· 
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INRYCO. INC. 
Box 1056, 1560 North 25th Avenue, 
Melrose Park. Illinois 60161 
312-379-9600 

· Post Tensioning Division 

·' 

INlRfVCO 
. M INLANO STEEL company 

November 19, 1975. 

BUTTON HEAD INSPECTION1 

TENDON NO: 808D 
FIELD END 1 ( "/. ) .SHOP END1 ( ) 

Button heads were inspected by the undersigne·a 

qo 
and meet the standaras established in 

BUTTON HEAD CRITERIA 1610 to develop ultimate strength 
··of wireo 

Inspected bys ~.~---'-'-'~~r~~L---·---~~~~~~~--
DATE1 . //. /'/. 7~ 

For:":~·:-. i:.1.,,~.! H-,. .. ::~:~·. c.,:" ··~; ;,;.,. f.': 1·.: .. ··~ .. C,>·:·i'··'\\ 
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'. . . Hi.I(. PLANT. . . . . 

FIVE YEAR TENDON .SURVEILLANCE ~· 

. . ~· 

I • 

" 
SHOP Eim .. · .. 

·Loe ate and ·mark · · 
anchorhead No.· .. :. 

. TENDON WIRE ANCHORAGE SKETCH· 

Tendon Identification · ,(./ 8 F" 
Date: //, 2. a/, 1 ~ By.: Jl. ~. &· •. 

. LEGBm FOR WIRE AND BUTTONHEADS .. 
Q Wire rc!:loved previously"· · 
Xf Disconcinuous wire removed this. 

surveillance. · · 
X Wire removed "this survcill~nce 

·for inspcct~~n~ . 
(' Of f-sizc buttonhead. 
~ Buttonhcad wi.th ~plit. 

. L) Large buttonhead. 

.:.· 

Sh d op.En .. Field En : 
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SHOP El1D 
Locate and mark 

anchorhead No. ·. ' 
· in reference · 

to BH. 
i i 

LEGB-:D FOR WIRE AND DUTTONHF.ADS. 
O \.lire removed previously·. · . 
Z Discontinuous· wire removed this. 

··surveillance. · 

.. 

•, 

, 

.. 

: 

. ·. 
TENDON WIRE ANCHORAGE SKETCH 

Tendon Identification . r~·e:..- BF . 
Date:. 11,J.tf,~J~ By~ ·L~ G. ,·· 

.. 
'Filler Coverage ... 
Cap 

.. 
: ,· 6oeo 

Buttonhcads 64)00' 
Anchor' Head Gooo . . 

Bushing -
Shims Go.o t>·. 
Bearing Plate · Goep ''?{-

Na. Off-Size BH ftlo~E . ~ . . 

No. of Split BH 4. 
. . 

.. 
Corrosion Level 
Button HeaJs J . . 

Anchor He;:id ·.t. 
Bushing i 
Shims J.: , 

,' 

Bearing Plate .2.. 7' ~Wire removed "this surveillance 
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:L) Large buttonhead. 
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:s) Small buttonhead. · 
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INRYCO. INC. 
Box 1056, 1 560 North 25th Avenue. 

Melrose Park. Illinois 60161 

312-379-9600 ~~Jtf{fVfr:~ 
an INLAND STEEL company 

. Post Tensioning Division 
November 19 ·, 197 5 

BUTTON HEAD INSPECTIONs 

TENDON NO: bb 6P 
FIELD END: ('A) 

SHOP END: ( ·) 

. 90 · Button heads were ins"pected by the undersigned 

C/0 DO· 
-- · DO P~e'l' meet the standards established in 

and 
BUTTON HEAD QRITERIA 1610 to develop ultimate strength 

o:f wireo 

Inspected by:~/.~ 
//. ). I/. 15 DATEs 

i ·:•" 

·~. 



• ~· :• '· 

... 

.. 
SHOP 

.. 
'• 

E~JD 

. .. 
• . .. . ~· 

·, 

. LEGEND FOR WIRE AND BUTTONHEADS. 
Q Wire removed previously. · . 
X:f Discontinuous wire removed this. 

surveillance. · 
):( i.iirc removed -~his survcillD.nce .. 

for inspect.~.r;n. · · .. 
. ~ Off·-size buttonheiid. 
~ nuttonhcad wi.th split. 

~ (L) Large buttonhcad. 
· (S) Small buttonhead. 

·~ . ·' ... · .... ·. 

.. . • . 

.
·1. · .. · PALif-)Es PLANT ... : 
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Detensioning and Retensioning Force and Elongation Data. 
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CoA1TAuJ. M£AIT /AfTE!e10P-. ll 111. TEMPO 101 F. 
FIGURE C-2 DETENSIONING & RETENSIONING DATA . . .. .. 

.. 

,. 
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I . FIGURE C-6 

...... ~- -1 ··- .... .,.,,, 

·. · 9-23-75/SPD 
Page 36 

· .Calculatior! of pressure· at .:8 X Ultimate Strength and Pr~ssure for Liftoff 

af'ter Retensioning. 

Tendon Number . '/- / S l/ 
----~-'------------~~-

.· 
Cal cul a.ti on By_......,H.._._s_._G~o--1!.._R_w_s._!(._1 _· ___ _ 

Fe. Calculation Checked By 
----~---------~-

- ·Pressure for • 8 X Ultimate during detensioning . , ..... 
~. 

. Force = .8 x 240,000 X" .04909 x number Of effective:v1re 
.... 

Force = .8 x 240,000 x .04909 x (/O = 8'/8.3oo lb 
-------- .v .•· 

Pressure = Force :. Ram a.ree. • f •. 

• in· 2 

.f Ram~Area. /1/9. 7.80 Shop end: . Ram # 9/ f 6" Gage H 

~essure = ft/!, 300 lb : JJ/9; 7.3 () .in 2·~ = 5'1' G -psf 

Field end: _Ram # 
----#-4+-~ 

., . 
Al. t-AGa.ge II~ ~.~_.Area. 
/vf·H . i~ 

't>----··-..., 
••"-WW~...,. 

Pressure = · lb . .:. · · in · .-.. psi 
------~ . ': · ... ------

A ...... _.:_ - --A-----z--.:- -
lio4W.... -· .. C> - ""'"''-"··- ·-......... 0 

. "";. 

in 

•. 

2 

Press\lre = (P for • 8 X Ultimate duriug detensioning) X Uo. Effective Wires. 
- · · · ~ Retensioning 

'·."'· 

•• 

Shop end: 

Pressure = 
Field end: 

.Pressure = Niii I . 

... ' 

... ~ '• 
I ·"' • 

. .· . 

No. Effective Wire; 
. Detensioning 

psi 

psi X _______ .. -::- _'""'-__._ ______ __....p_s_i 

Pressure for final liftoff during retensioning 
• . f 

'· 
Pressure = (P a.t Liftoff During Detension.i:irn) X 

Shop end: 

Pressure = 
Field end: 

.Prpssure = 

No. Effective Wires Retensioning 

·No. Effcs_ti ve./Wires Detension.ing 
.. ,,. 

psi 

., 

-.. 
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I PALISADES PLANT 
. f!\'.: YEAR TENDON SURVEILLAUCE . 

' . . .... 
TSF-2,- Reri: O 
9-23-75/SPD . 
Page 32 

(1) TENDON No. v-~O). (2) LOCATION TOP . (3) DATE. /().3. 7~ .. 
(q) JACK No. 'fl 8 S (5) GAGE No._~ ___....1..___ __ (6) No. EFF. WI RES Ar 

"! D·~TENS I ON I NG 9 () 

DETENSIOiHNG (9) RECORDED BY N.S.GO!llJU)~~I 
DESCRIPTIOf~ 

(8) CONTAINMENT EX.TERIOR CONCRETE 

ACTUAL MEASURED 

. (llA) OBTAIN LIFT-LIFF PRESSURE AND FORCE . . 

QJ.B) MAXIMUM GAGE PRESSURE PRIOR ·sooo 

• RETEHSJONJNG (16) RECORDED BY Jl.S, 60/l.IJW.Sllf 

(}]) NUMBER OF EFFECTIVE WIRES 

Cl8) Cor~TAJNMENT EXTERIOR CoNCRETE 

<26> 

-~NEW LIFT-OFF IS AP?kOXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING 
. LESS THE EFFECT OF ArJY REDUCTION IN THE rrnMBER OF EFFECTIVE WIRES, 

••eLOUGATIOtl IS THE DISTAtl.CE FROM Ttit: OUTSIDE FACE OF THE BEARING PLATE 
TO THE J NS J DE FACE OF HIE ANCHOR HEAD, . · . 

0 

<!0NTl41A1ME~T INTcR!ote. J/Jtt, IEHP. !OK F=: 
FIGURE C-2 .DETENSIONING & RETENSIONING DATA 

, . .. 

111 

I• 
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I . FIGURE C-6 
9-23~75/SPD , 

·Page. 36' · 

. 
Cal.culatio"' of pressure at .8 X Ultimate Strength and Pr~sstire :for Liftoff 

.ai'ter Retensioning. 

Tendon Number V- ;/ 0 2. 
-~~------~---------------------

Calculation By II. s. G O/lR-W~ ~I 

. ' 

Calculation Checked By . I=' C . --------------------------- .· 
Pressure for .8 X Ultimate during detensio~ing 

' :o,... 

,f' 

Force = .8 X 240,000 X .04909 X Uumber o:f effective".'.wire 

·Force = • 8 X 240 ,000 X • 04909 X 9 () = 8'11/.300ib _ __,______ . , .... 
f . . .. Pressure = Force .! Ram area 

Shop end: Ram H .• 9/3S Gage H _.J _____ ~~~Area ll/1/1 /80 in 

2 

. Pressure ~ 81/1,.300 rt~< : 11/'l. 73()·in 2.,. = 51> fo S t>Si 

' . 
Field end: Ram. H ~ l/.,t}age H ~ RaDi Area in 

Pressure= ---/"'1V..,. ... /.-lb .! __ __;._ ... i•n=~--.-.-p-s_i __ _ 

----------- .. : .... . . 

·"~ 

Pressure = (P f'or .8 X Ultimate duri.1g detensioning) X No~ Effective Wires 
· '· Re~ensioni.ng 

~ ... 

. . 

' ..... 
Shop end: 

Field end: 

·Pressure = NL£x __ 
. Pressure for final liftoff during retensioning 

~-

Pressure = (P at Liftoff During Detension.i~g) X 

No. Effective Wires Retensioning 

·No. Effective .,Wires Detensioning , .. 
" 

~ ..... ,,. 

. . 
. . 

. ,; 
/ 

2 

Shop end: 

•• 
1/333 

Field end: 

. .. . . ~ 

. ' 

"'psi X __ ?._~ __ · '': __ J/;......;3~3....;;;...3_..i.;..;ps'-'-'-i 
.91J 

l/:103 I 

l/'-1'~ ·· .. , .. , 
Pressure - -· psi X . = psi 
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I . PALISADES PLANT 
• F!V;;: YEAR TENDON SURVEILLANCE 

. . .... · ·TSF-21 ReV: 0 
9-23-75/SPD . 
Page 32 

(1) TENDON No. v-.;;.20 (2) LOCATION ·TOP . C3> DATE /0. 7, 1S .. 
(lj) JACK No. 9185 (5) GAGE No.' .1 (6) No. EFF. WI RES AT 

"! -...:.--- DETENS I ON I NG Cf 0 

DETENSIOiHNG C9) RECORDED Bv fl;S.~clZ.AwSJt::.I 
DESCRIPTIOU 

(8) CONTAINMENT EXTERIOR CONCRETE 

(llA) OBTAIN LIFT-UFF PRESSURE AND FORCE .. . 

.(lJ.B) MAXIMUM GAGE PRESSURE PRIOR 

ACTUAL.MEASURED 

5000 
ES 
ES 

0 

RETENSIONING (16) RECORDED Bv #.S. GD,e;;w• 1'-1 

<17> NUMBER OF EFFECTIVE WI RES 

(18) CONTAINMENT EXTERIOR CONCRETE 

< '203es1 > 

I ... 

.· C/O 

~~_..,_.__.w..u-S.S'~......__.._,,,_......._J.u.L-~~~~~~-+~~~~~-T-~~~ 

<26) OBTAIN NEW LIFT-OFF PRESSURE . 

AND FORCE 

•uEw UH-OFF IS AP?P.OXIMATELY EQUAL TO THAT MEASURED DURltlG DETENSIONING 
. "LESS THE EFFECT OF AllY REDUCTIOfl W THE flUMBER OF EFFECTIVE WIRES, 

••ELOUGATIOrl IS THE DISTAllCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 
TO THE J NS IDE· FACE OF THE ANCHOR HEAD, 

eol./TAttJH~tJr /#'l~Clt10£ A1ll TEMP. 113°/: 
FIGURE C-2 .DETENSIONING & RETENSIONING DATA , . .. . .. 

.. · ... 

ILt 

,. 
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I . FIGURE C-6 
9~23--(5/SPD 

··Page 36 

. 
Calculatio:. of pressure at .a X Ultimate Strerie;th and Pr~ssure for Li'f+.off 
~~~~~~~~~~~~~~~~~---,,---~~~--~~~~~~~~~~·~-· 

8.i'ter Retensioning. 

Tendon Number \J .. ). e 0 
Calculation By /./. S. G "It A W S /(,I 

Calculation Checked By _/>/ ·~-· .· .• 
~~-----"""-"--------~----~ 

. ·Pressure for ~ 8 X Ultimate during detensioni~g 

., 
.•. 

. : ...... 
Force = • 8 X 240 ,000 X. ~ 04909 X !lumber of effective~ wire 

Force = .8 x 240,000 x .04909 x __ 'l_O __ = 8'li,,~~OIJ1b 
. ( .. Pressure = Force :. · Ram area 

• 
Shop end: Ram # 9 I IS' Gage H 

Pressure = l_'/I, .3 0 0. lb :. 

./ ~~~Area /'/9, 7 30 
in 2 

.. 

• • 
/'/'/, 730 in 2' = 51,, 5 lJSi 

· · 41 LJage U ~· ·1l~ .Are. a. , /}f . . ·· ... -
Pressure = -. · · lb :. · in · · psi · 

~~-~~......;;;~ . . -~~~---Jo. 
: ''" 

Field end: Ram # in 

..:1 .. --~ - - --~--- ~ --.: - --- -··t:>o ... "- "'-··---··-··b ..... 

PreSS\irt;;. = (P for ~8 X Ulti:cate auri~g detensioning) X No. Effective Wires 
" · · '· Re~ensioni.ng 

No. Effective Wire3 
Detensioning 

' .. '· ... 
Shop end: 

Pressure - Sb b 5 psi X __ t:/_O_· _• = · · S/,., G8 psi 

. . 90 

• • 

Field end: 

.Pressure = N /II psi X ______ : ~ ~_; _____ p.._s_1_· 

• Pressure for final liftoff during retensioning 
... 

Pressure = (P at Liftoff During Detensionil}g) X 

Shop end: · 

Pres;mre 

Field end: 

Pressure = 

\ 
No. Effective Wires Retensioning 

'No. Effos_ti ve./Wires Detensioning 
" ... 

. ----
: .. ~ 

. · .. 

. ·-

i/'/ 6 7 /psi x · __ 9_0_· '': ___.._'l: ......... '1_'(,,_7_ps_i 

90 
• N /If. ,, psi x = 

.· 
psi 

2 
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PALISADES PLANT 
FIVE YEAR TENDON SURVEILLANCE 

(l) TENDON No.~\ 33 
(Lf) JAcK No. 91 BS 

( Item #6, ref. attached 

(8) . CONT A WMENT EXT ER I OR CONCRETE 

CllA) OBTAIN LI FT-OFF PRESSURE AND FORCE 

UlB) MAXIMUM GAGE PRESSURE PRIOR · 

·RETENSIONWG {16) RECORDED BY ~RDPI~~ 

(}]) NUMBER OF EFFECTIVE WIRES . 

(18) CoNTAI NMENT EXTERIOR CONCRETE 

ACTUAL MEASURED 

5000 
Y::.s· 

·)'E 

No 
YE.s· 89. 

89 

'e~EW LIFT~OFF IS AP?kOXIMAiELY. EQUAL TO THAT MEASURED DURING DETENSIONING 
.. "LESS THE EFFECT OF ANY REDUCTION IN nu.: NUMBER OF EFFECTIVE WIRES. 

•:ttELONGATJOll IS TH.E DISTANCE FROM THE OlJTSIDE FACE OF THE BEARING PLATE . 
• TO THE IHS IDE FACE OF THE P.NC.HDR HEAD, . 

<!01>1rl91~Hc"1r 1~rc12,ote. ,q,12 7EMP /10 °F 
. . ~ . 

. FIGURE C-2 DETE~'":;IONlNG &"RETEN:SIONl.NG DATA 

, .. 

.. ·,' 
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PALISADES PLANT 
FIVE YEAR TENDON SURVEILLANCE 

(l) TENDON No.D 1-33 
(ll) JACK No. 9PJ8 

(2) LOCATION Sett °(3) DATE I0-0>.7-75 
(5) GAGE No.' a (6) No. EFF. WIRES Ar 

_ .......... ___ DETENSIONING 89. 
( Item # 6 ref. attached note 

DETENSION ING C9) RECORDED BY b :T'" ~C?..UPI C:..lf.A 
DESCRIPTI01l 

(8) CONTAWMENT EXTERIOR CONCRETE 

(11~) OaT~IN LIFT-OFF.PRESSURE AND FoRcE 
. . . 

GlB) MAXIMUM GAGE PRESSURE PRIOR 

. ~ 

RETEiiSIONHlG Cl6) RECORDED Bv "'RT k1<uP1c.~ 
Cl7) NUMBER OF EFFECTIVE WIRES . 

(18). CONTAINMENT EXTERIOR CONCRETE 

ACTUAL MEASURED 

49° 

No 

9 

·*NEW LIFT-OFF .IS APPkciXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING 
. "LESS THE f.FFECT OF ANY REDUCTION IN THI.: NUMBER. OF EFFECTIVE WIRES, 

••ELONGATJOrl IS THE DISTANCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 
· . TO THE J llS I OE FACE 0,F THE AUC!~R HEAD.• 

. (! o~T l9hVffE,V7 /N7'chO;i! /I'~. TE#-1'. /l)S (J ,c-_ 
FIGURE C-2 DETENS:iONJ"NG ~- RETENSIONING DATA 

,.· 
•.i- • 

ILi 



... FIGURE C-6 
".;1-:e:.;;:,- f ",}/ oru , 
Page 36 i~A 

(' ~ 
-9 Calculatio;1 of' pressure· at .a X Ultimate Strength and Pr~ssure for Lif'tof'f 

a1'ter Ret<-nsioning. 

({­
~ 

'· 

Tendon Number t) \ - 33 
. . 

Calculation By ·. 'R .-r: K 2.\J e I u /:::!... 
·.:.. 

Calculation Checked By R a~·· 
·Pressure for • 8 X Ultimate during detensioning .. /' . . :~ 

Force = • 8 X 240 ,OOO X • 04909 X ?Iumber of effecti.ve~ 'Wire 

Force = • 8 X 240 ,000 X • 04909 X . 89 
Pressure= Force~- Ram area • c •. 

• . • ·=-- in 2 · 
149.730 .Shop end: . Ram # 91'7S Gage H @. Ram~Area -------

Pressur~ = 838,850 lb ~ k'J-.9.1130 in 
2

·· = SGOQ\. "Dsi 

Field end: Ram # 9165 Ga~e II ~ ~~--~ea 149t{ 3 0 in 
2 

•. 

Pre_ssure = 838 18501b ~ 149.'730 in.~.;·560a psi 
. . ~ " . . 

. . -';. ... 
Pressurt.: = (P for .8 X Ultiriat~ duri~g detensioning) X No •. Eff~ctive Wires 

,· · '· ~e~ensioning 
/ 

.· · No. ·Effective WirE'3 
· Detensioning · 

. ' ... ~ . ' 
··Shop end: 

• 
Pressure = 5~0'- nsi X ...... 9__...S._ __ = 5~ psi 

Field end: 8,9 

Pressure = sacr:l.. psi x 89 . 
J . . .. 

· .. ~ ~ S~OOL psi 

Pressure for final liftoff dur~ng retensi~ne • . 4 

... 
·.Pressure = (P_ at Liftoff During Detensioni"Qg) X 

Shop end: 

No. Effective Hires Retensioning 
·No. Eff~c;.ti ve_)·lires Detension.ing 

. ~--
. : . . . ~ .. 

-'\ .. 

/. 

• • 
Field end: 

Pressure = ~~~ 9.9 = 4463 psi 4-bl] 
8S 4349 

s%!?. = _4_;;,,_s-=3 _____ ps_i :4s~ 
, 

psi X 
1··· -
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INRYCO. INC. 
Box 1056, 1560 North 25th Avenue, 

Melr~se Park. Illinois 60161 
312-379-9600 

Post Tensioning Division 

DOME TENDON D1-JJ. 

October ~J, 1975 

Removal and inspection of discont.inuous wire a 
( Figure C-2, item #6) 

~ 
~I~ ...... "'r'\ 
c:; .• .J (_,:> 

INRYCO 
1111 INLAND STEEL company 

One wire with· buttonhead missing at field end of dome tendon D1-33 
1 • was found and removed. 

Original installation records indicate that 1" of wi~e With 
U:ndersize buttonh!ead was cut off on 2. 26. 1969. 

Inspection of wire revealed presenae of shear cut mark at the free 
end. of-= this wire. 

Therefore it si is concluded, that a new buttonhead was not formed, 
and that tendon D1it33 was tensioned with 89 effective wires. 

~J./J--L. 
Henry s. Gorawski 

• i 

\ 

, .. 
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PALISADES PLANT 
FIVE YEAR TENDON SURVEILLANCE 

(l) TENDON No.Dl-51 
(Lf) JACK No. 9\BS 

· (2) LocATION·SHOP 
CS> GAGE No.~ · i ·· 

DETENSIONmG <9) REcoRDED Bv 12T. KQ.uf:>\CYL'--. 

DESCRIPTiotl 

CB> · CoNTAWMEtlT EXTERIOR CONCRETE 

CllA) OBTAIN LI FT-UFF PRESSURE AND FORCE 

CliB) MAXIMUM GAGE PRESSURE PRIOR 

. · RETENSIONHIG (16) RECORDED Bv H.T. k(Rup1c:.ILA 

(17) . NUMBER UF EFFECTIVE WIRES 

(18) CONTAINMENT EXTERIOR CONCRETE 

(3) DATE 10 ·c;>S-'].5. 
(6) N6. EFF. WIRES Ar 
. DETENS I ON I NG CjQ 

ACTUAL MEASURED 

5000 
YES . 

. •NEW LIFT~OFF IS AP?~OXIMATELY EQUAL TO· THAT MEASURED DURING DETENSIONING 
"LESS ·THE EFFECT OF ANY REDUCTION IN THE: NUMBER OF EFFECTIVE WIRES, 
~*ELONGATiO!l IS THE DISTANCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 

. TO THE JllS IDE FACE OF THE ANC:HDR HF~.D. . 

. eoALTl41f<IMEA1.7 //t/Tclltote. /11/fl. ,TEMP. IOI/- 0p_ • 
FIGURE C-2 DETENSIONl"NG "&'·RETENSIONING DATA 

,. 

.• 



PALISADES PLANT 
F.IVE. YEAR TENDON SURVEILLANCE 

Cll TENDON No.D\ -5 \ 
(LI) JACK. No. 9 \78 

c2> LocATioN F1t:LD · C3> DATE 10-as ·'75 
(5) GAGE No._' ___..d,..,._ __ (6) No. EFF. WIRES AT 

DETENSIONING ,$)\) 

DETENSIDNING (9) RECORDED Bv BT. k'o.l.)p1c..\d.b. 
DESCRIPTIOH 

(8) . CoNTAWMENT EXTERIOR CoNCRETE 

(liA) OBTAIN LI FT-OFF P~~SSURE AND FoRCE 

lliB) MAXIMUM GAGE PRESSURE PRIOR 

· ·: RETENSION WG U6) REco.RnEn Bv 1<.T KC.uP\c.~ 
Clll . NUMBER OF EFFECTIVE WIRES 

. · Cl8) CoNT Id NMENT ExTER IOR CONCRETE · 

ACTUAL MEASURED 

No 

0 

·•NEW LIFT-OFF IS APPROXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING 
"LESS. THE EFFECT OF ANY REDUCTION IN THE NUMBER OF EFFECTIVE WIRES, 

••ELONGAT!Qrl IS THE DISTANCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 
. TO THE JllS IDE FACE OF THE ANCHOR HEA.D, . e 0J.tT~/J4/HEAIT hlrElllOA!. l11R. TeMP. I 0¢·° F 

:FIGURE C-2 DETEN~ION1NG ~··RET[NSIONING DATA • 

,. 



I . 

' . 

FIGURE C-6 
~-:t:j- I')/ or.u 
Page 36 

' .. -- Calc_ulatio.:~ of pressure at • 8 X Ultimat·e 'Strenfith and Pr,ssure for Liftoff' 

•. 

·arter Retensioning. 

Tendon Number . D \ - S \ . 
Calculation BY ·'RT K2u P\ C.~ 
CalcUlation Checked By J<- 8 l.v-.-

·Pressure for • 8 X Ultimate during detensioning 

. ' 

. ,._ 

Force = .8 X 240,000 X .04909 X Number ·of effective~'Yire 
··.· 

Force = .8 X 240,000 X .04909 X 90 = 94~·3001b 
. .•~ 

... f •. 

- . 

Pressure = Force :. Ram area 
· · ·.. in 2 

Gage H --~--- R~~Al-ea f49.'750 
• 

Shop end: Ram H 9165 
·. hessure = 848,3001-b :. 14.9.J30 in 2. = SG<;;S. usi 

• 2 

Field end: Ram D 91 '79 Gage. n a -~~ .. Area 14$,'73 Oin 

Pressure = a+S,300lb 7 149.'130 in-~-~ S~G.S · psi · 
. . . . . . . . . . . . " . . 

'I>..~-~··-~ .#'c- 8 x TT, ..... .:_"" ..... ;.., A··-..:-.- --..... c--~--.:-- .. ~ -s • .s,.-..,,,._w., ......_ v • • • tJ.l. ""4:'.a.• .. h.J.v1t,,,;· "'"w... •••et •""' w ••W •""'•• .... ••b 

....... 

.... 
Pressure = (P for .8 X Ultimate duriug detensioning) X Uo. Effective ~res 

,... · · \. Re~ensioni_ng 

No. Effective Wire·3 
· Detensioriing 

·Shop end: 

Pressure = 5~~ S • = 56b5 psi 

Field end: :. 

psi.X -90 
..90 

Presstire. = Stec;S psi x 90 
Pressure for final liftoff dur~ng retensi~f?g. . . ' 

Shop end: 

'· 
Pressure = (P at Liftoff During Detensioni~g) X 

. ·. 

·No. Effective Wires Retensioning 

'No. Eff~s,ti ve _,Wires Detension.ing 

. _...._ ...... 

.. - .;.. ...: ,,. 
' .· .. . .. 

.. 

./ 

... 

• Pressur.e = 4413 
• 

Field end: 

Presstire = 4SS3· 

/Esi X 

-~ 

ESi. x 

. '\ . ' 

So ·. · = 4413 · psi 

90 
·--~Q· =·4593 

4545 
~sr 

4731'· 
psi #SS 
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PALISADES PLANT 
FIVE YEAR TENDON SURVEILLANCE 

(1) TENDON 'Na.Da~a \ 
(Lf) JACK No. 9 \?8 · 

(2) LOCATION '<~HOP·. 
(5) GAGE Nb... ct . 

DETENSIOrlING (9) RECORDED BY -:R.T. l~RUPICJL.b. 
DESCRIPTION . 

(8) CONT A I flMENT EXT ER I OR CONCRETE 

(llA) OBTAIN LIFT~UFF.PRESSURE AND FORCE 

UlB> MAx1t.\UM GAGE PRESSURE PRIOR 

RETEHSION HIG <16) RECORDED Bv '°Q:\, \<R.v;:>\4¥:f=. 

07; NUMBER OF EFFECTIVE WIRES 

C18l CoNTA·INMENT EXTERIOR CONCRETE 

(3) DATE 10-ct.5:6-'15 
(6) No. EFF. WIRES Ar 

DETENS I ON I NG 90 

ACTUAL MEASURED 

5000. 

9C 

G8° 
:>'t:.S 

1.9. 

; ~NEW LIFT-i'JFF IS APPROXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING 
·.· LESS. Tl-IE EFFECT OF ANY REDUCTION IN mt: NUMBER OF EFFECTIVE WIRES, 

... ELONGATJOfl IS THE DISTANCE FROM THE OlJTSIDE FACE OF THE BEARING PLATE . 
.. TO THE lllS IDE FACE OF THE ANCHOR HF.AD, . . 

. e_of.ITAlllH EAJT . /prERto/ll.. Fl11Z- .Te~P. /Ol"F. 
. FIGURE C'"".2. DETENSIONlNG &' RETCNSIONING DATA. 

l.i 
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PALISADES PLANT 
. FIVE YEAR TBmON SURVEILLANCE 

Cl) TENDON No. Dd.~&.\ 
(Lf) JACK No • .9165 . 

(2) LOCATION F1EL.t:> ' (3) DATE \0-d.d...;?5 
CS>. GAGE No._ ... ___...1..-·.__ __ (6) No. Ei=F. WIRES AT 

DETEN.SIONING 90 

DETENSIOtllNG (9) RECORDED BY B:-r. K12;up1.c...~ 
DESCRIPTiorl ' ACTUAL MEASURED 

(8) CONT A WMENt EXT ER I OR CONCRETE 

(J.lA) Oar Am LI i=r-UFF PREssuRE AND FoRcE . .· . 

ClJ.B) MAXIMUM GAGE PRESSURE PRIOR· 

N.o 

'RETENSJQNHlG' (16) RECORDED BY 'R.TJ:~QUP\c..ll~ 

Cl7) NUMBER. OF EFFECTIVE WIRES 90 
(18) .CoNTAI NMENT EXTERIOR CONCRETE 

· · . C26J 

. •NEW LIFT""OFF IS AP?ROXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING. 
"LESS. THE EFFECT OF ANY REDUCTION IN rm: NUMBER OF EFFECTIVE WIRES. 

~•ELONGATJOrl IS THE.DlSTANCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 
; TO THE JllSIDE FACE OF THE MCHDR HEAD, . 

(!0#7111/4/"'~NT /A/TEIZ,o/2.. ;49,,e . r~,e.tP_ /tJJ'"F'. 
FIGURE C-2 'DETEi'lSIONl'NG &" RETENSI,ONING DATA 
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FIGURE. C-:6 

. ';1-&!j".'" f :>I ~lflJ . . .t;\ A 
·'Page 36. . I'~ 
'. 

Ca1culatior of pressure at .a X Ultimate Strength and Pr~ss\lre for Liftoff 

.at'ter Retensioning. 

Tendon Nwnber __ .-D ___ 9l.~-a---"_._I ______ ..,....---..,--
Calculation By R.T. Kt'2.UP1£-li'-A 

Calculation Checked By~1<~1..;.._,B=·-~;.:;.;;.,o·~··-----~---~---~ 

·Pressure :for • 8 X Ultimate during detensioning 

.• 

.·-

.. :11?-· 

Force = • 8 X 240 ,OOO X • 04909 X ?lumber o:f e:f:fectiv~~vire ·. 

Force = .8 X 240,000 X .04909 X · -90 ·~ = ~-30Qlb 
Pressure =·Force~ Ram area .. •-. 

• . ... 
ShoP end: Ram u9l'7S Gage # __ a._. ___ Ram~Area 14.9.'730 

.. 

in 2 

.r 
./ 

Pressure= 948
1
300 lb -; /49.750 in 2·r-= 5'265 t>si 

. . 2. 
Field end: Ram II .91 S5 Gage H 1 ~~ .. Area" 14.9.'730 in 

· Pre~sure = 9161?00 lb . _ 7 149.7?l0 in-~;· S<t;GS psi 
; y 

. ...> 

_Pressure = (P f'or • 8 X Ultimate dur:i.~g detensioning) X i-to~ · Ef'fective Wires 
· - ~- Re~ensi oning 

No. Effective Wir's 
Detensioning _ -

-~ . 

""·"':. .. . ' 

• 

$hop end:. 

Pressure-= 5~5 

·Field end: 

·psi X· . QO 

So 

• 

Pressure .= 5GG.5 psi x so· 
P "f -·f. al l" ft :f:f .d ~ t . .90 ressure _ or in 1 o uring re ensioning 

.. 

Pressure =· {P at Liftoff D~ing Detensionl11g) X 

Shop end: 

Pre.ssure = 

Field -end: 

Pressure = 
-- .. ····· .. -

No. Effective Wires Retensioning 

'No. Ef:fcs_ti ve./ Hires Detension.ing 

---~ ... 
44Ga .. Esi x 

,, 

43 l·Er psi x 

.90 

.90 

... ' 
. · .. . -

. '\ 

. = 

.92-60· = 

psi 
:: 

"45.95 
4330 

. 444s. 
4___.3._.l __ S __ p_s_i 4195 



PALISADES PLANT 
FIVE YEA_R TENDON SURVEILLANCE 

Cl> TENcoN No. Dd. ~19 <2> tocAT10N SHOP C3J DATE 1.0 -;;u -rr s 
(l!) JACK No. 91 '78 (5) GAGE N0._ .. ~r:t.~ __ (6) No. EFF; WIRES AT 

·---; DETENSIONING 90 

DETENSIONWG <9) REcoRDED Bv ·RT \..(g,op1c.~ · 
DESCRIPTIU1l . . ACTUAL MEASURED · 

(8) CoNTAWMENT EXTERIOR CoNCRETE 

CllA) 0BTAI H LI FT-OFF PRESSURE AND FORCE 

Ula) MAXIMUM GAGE PRESSURE PRIOR 

Y'E.s· 
YES. 

No 

Cl7) NUMBER OF EFFECTIVE WIRES 

. (18) CoNT/d NMENT EXTERIOR· CONCRETE 

'~S 

•NEW LIFT-OFF IS A~?~OXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING 
. 'LESS THE EFFECT _OF MY REDUCTION IN nu.: NUMBER ,OF EFFECTIVE WIRES. 

~•ELONGATJOrl IS THE DISTANCE FROM THE OUTSIDE FACE OF THE. BEARING PLATE 
. TO THE JilSIDE FACE OF THE AUCHDR HEAD, . 

<!o~r/111NUEAIT /NTERtote. Aue. TE'~I°. 110 °F. 
FIGURE C-2 DETEN~IONlNG ~-RETCNSIONING DATA_ . 

. ( 
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PALISADES PLANT 
FIVE YEAR TENDON SURVEILLANCE 

Cl> TENDON -No.-t:;::,_-tl-9 <2) LOCATION f\21 .D 
(LO JACK No. _S'.! o,c, (5) GAGE No.' ,j_. 

DETENS IOtH NG ( 9) RECORDED BY P. T Kb.UPl~fL_t;;,.. 
DESCRIPTIOf~ 

(8) CONT A WMENT EXT ER I OR CONCRETE 

(liA) OBTAIN LI FT-OFF PRESSURE AND FORCE 

CliB) MAXIMUM GAGE PRESSURE PRIOR 

(3) DATE 10-~Q-]5 
(6) No. EFF. WIRES AT 

DETENS I ON I NG 90 

ACTUAL MEASURED 

-5000. 
YES. 
YE~ 

··No 

· RETEHSIONI"tlG Cl6) REcoRDED Bv -"RT ~eop1~~ 

07~ NUMBER OF EFFECTIVE WIRES 

C18) . CONTAINMENT EXTERIOR CONCRETE 

G.&s 
4-C>.80 

. <26> 

·.•NEW LIFT-OFF IS AP?ROXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING 
"LESS THE EFFECT OF ANY REDUCTION IN THE.: NUMBER OF EFFECTIVE WIRES, 

.·• c•ELONGATIOll IS THE DISTANCE FROM THE OUTSIDE FACE OF THE BEARING PLATE . 
. . . TO THE WS IDE FACE OF THE ANCHDR HEAD, 

C 01t1-rAnJ t-t EAJT /~rE/l.toK. /I 'Jfi!.... TeMP.. /()·9°,:. 
·.·FIGURE C~2 DETENSIONlNG &" RETCNSIONING DATA 

.. 

I.& 
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·.FIGURE C-6 · .Page· 36.· 

" I 
. I 

Ca1culatio!1 of pressure at .:8 X:Ultimate Strength and Pr~ssure for Liftoff' 

·ai'ter Retensioning. 

Tendon Number· .. · t::)~ • 49 
Cal.culation By __ .· . :R .-r-

2 
\4'2.up'~ 

Calculation Checked By__..1(~_.__.[3_....~=--·------~~~~ 

·Pressure for • 8 X Ultimate during detensioning 
Ill :~ 

Force = .8 X 240~000 X .04909 X Uumber of effective~wire 
. ~· 

Force = • 8 X 240 ,ooo X : o.4909 X 90 
.. ·. 

=8482':0lb 
.. \~ 
• c •. 

· ·.... in 2 
Pressure = Force :_ Ram area 

• 
Shop enci: Ram # 9 I 76 

" .. "'. 

Gage H __ a. _____ Ram~Area 149.'730 

Pressure = 848 300 lb. :_ 149jf3Q .· in 2. = 5bb5 · "Osi 
. I 2 

Field end: Ram H910S Gage # ,i. ~~_Afea: \49.'!30 in 
. " . ··. ~-. . 

Pressure = 8'\8,300 lb 7 l49.t"f30 in,:.~ 5Gc;S. ;psi 
. . . . . . " . 

Pressur..:: = (P for • 8 X Ultimate duri~g deten~ioning) X llo~ Effective Wires 
,· · '- Re~ensiori_ng 

..... -· --------~~----~ 
No.·. Effective Wire~ 
· Detensioning · 

' ·.,. 
·Shop end: .. ' 

Pressure.= SGGS = S·GGS psi 

. Field end: · · 

psi·x . 90 
.90 

• . . 

Pressure=. ~bS · psi x 90 
" ' ,. . . . . . 

. ~~ ·. 5665 psi 

• 
. . . . . . 90 

Pressure for final liftoff during retensioning 

Pressure = (P ~t Liftoff Duripg Detensionl~gj X 

Shop end: 

·Field end: 

No. Effective Wires Retensioning 

·No. Effec:;,ti ve./Wires Detension.ing 
. .. ...;. 

- --·- ' .· .. .... 

Pressure= ~'70 
. '\ 

/psi x _9 _____ o ___ = 4ci.7o psi 

.90 : . 

Pressure = 4~Se psi X .9%c, = ~80 

.. 

4400 
4140-

----........ -...... .. ' . 

4410' 
'OSi 4160 

t . -
- --------

. ; ._... 

.. .. 
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PALISADES PLANT 
• FIVE YEAR TENDON SURVEILLANCE 

Cl) TENDO~ No. D3-40 l2) LocATIO.N ·sHo? C3> DATE \0-\G·'75 
· ·ctn JAcK No. 9178 CS> GAGE No._' ....... d.~--<6> No. EFF. WrnEs AT 

DETENSIONING $0 

DETENS ION ING ( 9) RECORDED BY B ;-r. \.:( . 
-pESCRIPTIOf~ 

(8} CONTAWMENT EXTERIOR CONCRETE 

Cll.6.) OBTAIN. LI.FT-LIFF PRESSURE ANO FORCE 

ClJ.B) MAXIMUM GAGE PRESSURE PRIOR 

RETEHSION BIG Cl6) RECORDED Bv ·_F:..._.:.... B-=...;·:.......·----
Cl]} . NUMBER OF EFFECTIVE WIRES 

Cl8> CoNTAI NMENT ExTER IOR CONCRETE 

ACTUAL MEASURED 

No 

•NEW LIFT-OFF IS AP?ROXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING 
·'LESS. THE EFFECT. OF ANY REDUCTION IN THE: NUMBER OF EFFECTIVE WIRES, 

HELONGATIOrl IS THE DISTANCE· FROM THE OUTSIDE FACE OF THE BEARING PLATE 
• TO THE JllSIDE FACE .OF THE A."il:HOR HEAD, 

C.0111~ Ii./~ c f\fT /NTE/2102.. l111z. TEMP. 113 ° t=. 
.FIGURE C-2 DETl:NS.lON1'NG ,:. RETCNSIONING DATA 

'• 

IL!\ 
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PALISADES PLANT 
· FP'i:: YEAR TENDON SURVEILLANCE 

(1) TENDON No.D3-4-0 (2) LOCATION +:"1;;.Lb (3) DATE\0-!G-'75 
(LI) JACK No. s l 3S (5) GAGE No._' _1-___ (6). No. EFF. WIRES AT 

DETENSl.ONING ,.90 

DETENSIONJNG (9) RECORDED Bv H. S, <=,or.?..~W"§I{.;..\. 
DESCRIPT 101~ 

(8) CoNTAirlMENT EXTERIOR CONCRETE 

CllA) OBTAIN LIFT-OFF PRESSURE AND FORCE 

ills> MAXIMUM GAGE PRESSURE PRIOR 

'RETEHSIONWG (16) RECORDED Bv _H~~~· K~, __ _ 

(17) .NUMBER UF EFFECTIVE WIRES 

(18) CoNT/dNMENT EXTERIOR CONCRETE 

ACTUAL MEASURED 

0 

'56° 

~NEW LIFT-OFF IS AP?kOXIMATELY EQUAL TO THAT MEASURED DURING DETENSIONING 
"LESS. THE EFFECT OF ANY REDUCTION IN mi; NUMBER OF EFFECTIVE w.IRES. 

"°0
ELONGATI OU IS THE DI STANCE FROM THE OUTS I DE FACE. OF THE BEAR I NG PLATE 

.• TO THE ms IDE FACE OF THE ANOWR HEAD • 

. <!.ol>!Tll/HHEN7 · fllTEIZtoll!. !'/1R.. TEHP. 113 t>,:,. 
·.FIGURE c-2 · DErENs10N1NG &· RETENs10N1NG DATA 
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FIGURE C-6 

9-23-'(5/SPD 
Page 36 

Calculation of pressure at .a X Ultimate Strength and Pr~ssure for Liftoff 

8.i'ter Retensioning. 

Tendon Number 0 3 -40 
Calculation By R:r: KQ.UP&~~ 
Calcui.ation Checked By·~ f3 /...,_, 

__...~--------~---~~---~----

·Pressure. for • 8 X Ultimate during detensioning ·' . ,.,_ 

Force = .8 X 240,000 X .04909 X ?lumber of effective--\dre 

Force = • 8 X 240 ,000 X • 04909 X SO 

Pressure = Force ! Ram area 
• 

.... 

= 84e··aoo.b 
-~-• c •. 

· ·.. in 
Shop end: Ram # 9178 Gage # _ _,.C?.~-- Ram~Area 149.']30 

Pressure = 848»aoo lb ! 149.']30 in 
2 = SG<PS nsi . ... 

Field end: Ram # .91'0 5 Gage II _....1..=---- ~.~ .. Area 149.!7.30 in 

Prcs::~c 

Pressure = 848 30 0 lb ! 
. I • 

149i'73o in .~_;;· SG<P S · psi · 

f --· o X· ,,,~.:_.,, ...... _ .:1 •• -.:-- - .... •..,,--~--~-­....., ... • V • W~V-":'.U'--'"'- "4~ •.•~e. J.. "'° V-••W~V••...._ .. ,.b 

: .... . .,.;. 

2 

Pressure = (P "!'or • 8 X Ultimate duri.ng detensioning) X No. Effective Wires 

'~ .... 

Shop end: 

Pressure = · Ste<;; 5 

Field end: 

,· · \. · Re~ensioning 

psi X 90 
.90 

... 

• 
= 

~-. 

l " 
'- ~ 

. ' 

• 

• 

No. Effective Wire3 
· Detensioning · 

·sc;Gs psi 

.. 
5<065 psi Pressure = S6GS psi X .90 

90 
Pressure for final liftoff during retensioning 

Shop end: 

. ~ 

Pressure = (P at Li~off During Detensioni~g) X 
\ 
\ 

No. Eff'ective Hires Retensioning 

·No. Effcs,ti ve..l"Hires Detension_ing 
·~ .•. ' 

'. · .... 

fa_. A 
_ _J • 

2 

•• 
Pres:?ure 

/--­
= 4473 so· . ·\ AA;?3 

"psi X _="§5°--..~--- = _-,-,...._.'--'-~-..._p_si~ 
4(;00 
434.() 

Field end: 
: 

·" 
Pressure = 44a--?s--· ·psi X = 44a3 

-------~-- ·-···. 

45GO'· 
psi ~90 
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PALISADES PLANT 

· . FIVE YEAR TENDON SURVEILLANCE. 

Cl> TENDON No~D3,-l./C/ <2> LocAnori.SUOP GNDC3> DATE /.O. ll/-. 7!" 
(ll) JAcK No. 9173 CS> GAGE No.' ;., · (6) No. EFF. WIRES AT 

DE1ENs10N1NG 9o · 
DETENSIOtlING (9) RECORDED BY 'F. B. 
DESCRIPTIOrl ACTUAL MEASURED 

(8) CONT A I riMENT EXT ER I OR CONCRETE 

~. 

UlB) MAXIMUM GAGE PRESSURE PRIOR sooo. 

)JO 

·RETENSION IiiG (16) RECORDED BY R. T. K I 

· un · NuMBrn OF ErFEcT1vE W1REs 

'. 

Cl8) CoNTAI NMENT EXTERIOR CONCRETE 
70° 

ES 

/ • .;J.S'' 

6,.o '' 

C26} 

•NEW LIFT-OFF IS APPkOXIMATELY ~QUAL TO THAT MEASURED DURING DETENSIONIN~ 
. 'LESS THE EFFECT OF ANY REDUCTION IN mt: NUMBER Of EFFECTIVE WIRES, 

«>•ELONGATJOll IS. THE DISTANCE FROM THE OUTSIDE ·FACE OF THE BEARING PLATE 
·.TO THE JllSIDE FACE Of THE ANCilOR HEA·I), 

'Coa1rAt,SH£ALT INT"t~IDA. n,IL 7E~P. //S"0 F_­
FIGURE C-2 DETENS!ON1NG ~-RETCNSiON!NG DATA 

,. 

111 
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PALISADES PLANT 

f IVE YEAR TENDON SURVEI LLA.NCE 

Cl> TENDON No~D~.;.4q C2) LocATION Fli:LD · ·. (3) DATE !O,/tf, 75' 
(lj) JACK No. ~11;~- (5) GAGE No.'-.t- (o) No~ EFF. WIRES Ar 

DETENSIONING qa 
DETENSlONlNG (9) RECORDED BY "!f,i,Go1?1-u .. ..J:.:1"/ : 
DESCRIPTIOH ACTUAL MEASURED 
(8) "CoNTAWMENTEXTERIOR CONCRETE 

CllA) 0BTAI H LI FT-UFF PRESSURE AND FORCE 

.. CliB) MAXIMUM GAGE PRESSURE PRIOR 
5'000 

Y6"S. 

RETENSION rn6 Cl6> REcoRDED BY .'l.S, Go.~f! 1,.1..,1,s ::.1 

Cl7J . NUMBER OF EFFECT! VE WI RES 

(18) CONTAINMENT EXTERIOR CONCRETE 

yes 

YES 

CINEW LIFT-OFF IS APPROXIMATELY EQUAL iO THAT MEASURED DURING DETENSIONING. 
"LESS THE E::FFECT OF AlJY REDUCTION IN THC NUMBER OF EFFECTIVE WIRES, 

HELONGATIOU IS THE DISTANCE FROM THE OUTSIDE FACE OFTHE BEARING PLATE 
. TO THE J /4S I DE FACE OF THE At.tencR HEAD, 

)( ~oNTA, 11""' E"'r 1uT£!i!.10 e.. A11c ~µ P. /IS 
0F. ·. 

Fi GURE C-2 DE TENS! JN1NG & RETEN·s 1_0N I NG DATA 
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· ·Page 36 · 

Calclil.atio,-~ of pressure at .a X Ultimate .Strength and Prfssure for Liftoff 

.a:f'ter Retensioning. 

Tendon Number D .3 - 4 'J 
---~---=-~------~------~------------~ 

.. 

Calclil.ation By 1-1. S. G 0 RA uj ~~I .·~ 

Calclil.ation Checked By R '3/u...;.;, 
--------------------------------~ .· 

·Pressure for • 8 X Ultimate during detensioning 

Force = • 8 X 240 1000 X • 04909 X liumber of ef:fecti ve~ vi re 

Force= .8 x 240,000 x .04909 x 'f O = g'/lf3001b ----- .. •· 
f . . • .. •. . Pressure = Force :. Ram area 

• · ·,.. · in· 2 

Shop end: R~ # 9181 Gage H .2 Ram~Area /'/9. 130. 
·.Pressure =I'll 30() lb .. :. . f'{t'/1 130in 2. = s·' '5 . t>Si 

Field end: Ram # t:/ 18 5 Gage U J . ~~_Area- II/'/. · 7 3 0 in 

'' .. · ... , 

•• 

Pres.sure = 8'11', .3 00 lb :. !'(9. 140in -~.::· s'' s psi 
'. . . : ... 

Pressur~ = (P for • 8 X Ultimate· duri~g detensioning) X llo. Effective Wires 
" · · ~- Re~ensioni:.ng .... 

No. Effective Wire3. 
Detensioning 

~ ., 
Shop end: 

Pressure= 54' 5 psi X.. 8"1 = -.Sb0.3 psi 

Field end: 90 
.· 

·Pressure = S'" ~ psi X /'/ · . 
' . • 't ' 

f f . al l"ft r·r. d 1 : · t · '/.O • . f 

Pressure 

Shop end: 

or in 1 o. uring re ens1on1ng .. 
... 

Pressure = {P at Li~off During Detensioni~g) X 

·No. Effective Hires Rete?lsioning 

"No. Effc.:;_ti ver Wires Detension.ing 
. . : .. ..;. 

- __ .- . .. 
. ·-

~. ·~ 

Pres.sure = '/ 3 'I 3 /psi X __ f_'f __ = 
Field·~nd: t:/rJ 

Pressure = •'fiT fll,/if .$ps·i X = psi --- -···-·-···. ··-···--··· - ·~-- --··~ ·~:::_--~-·~· __ ,. .. ~- -

,89 .. 
'iO . 

... ii\ A 

. /. 
/ 

2 



llETEtlSIO:I WG (9) RECO.RDED BY t/.5. GORA oJS-KI. : . .- ·.· .' : :. 
DESCRIPTIOrl ... . . · ... _. ·,-. - ··· · .. ·· ._, :. ·.,. .. ·_. ···.· .... .-'.° ··:-\'.ACTUAL .~iEASURED 

. :.· ... 
. . . .... , :• . :: ...... , . . . . . . . 

··:. ··: 

····· (8) Corn A 11;MEt1T ExnR I OR CmJCRETE 

. . . ~ . . . . ~-. . . .. . • .. · .. ~-·. 
... : • • . : • -~:: • . ·• ~:_--..__:u,.Lii_J...L.>.j:.>.J->,Lil.'-.J..U..~.J...W)~L:L..C;~~.do.l.:.l~-~-"l ---'-_;;__~~---,,...---..;-.---'-1 

... · 
~EASUR~ SHIMS (1UrH) · 

(lift.) 0BTAW LI FT-OFF PRESSURE AND FORCE 

T .. • ... • .. . . . . .•. :. . 

... -: .. ;_. ·.• ·:,.:, -:·~· ... :·· .... CliB) MAXIMUM GAGE PRESSURE.PRIOR . . ... . . ·. . . . ... ~.ro·· ·o·~ ...... · . · .... · . . . . 11· ....., _(,,;/ ..... ~ ... ··-··. ~ ··: 
. .. 

... 

.. .·~. _;···: • r.~· ·. 

.. 

·­... ' 

.. •·. ... 

r9·· 
· ·~ · ·. · · :_. ~,. : ·:~_ :-. RETEi{simi lrlG ·<16) · .kicoR.DED B~<" H, S .. 6oR.A uJs !Cl 

. . · ·. . ' ... ~ ... · .. : ·. : ~ .. 

. . . . .. 

. · .. - . ·· ..... 

Cl]) · Nut-IBER OF. EFFECTIVE W1 RES 

· Cl8) · CornAI°NMENT EXTE~IOR CoNcRETE 

·:~NEW LIFT~OFF IS. AP?kOXIMATELY·E6~AL TO THAT MEASURED DURING ~ETENSIONING 
. LESS TllE EFFECT OF MlY REDUCT! o:l IN me NUt-'.SER· OF EFFECTIVE WI RES. 
-Oft . : : . . 
. ELONGATJOrl. IS. THE DISTAHCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 

• TO THE J llS JDE FACE OF THE AUCHOR HEAD, . . 

ec,,..,1A1/\IM€f\/T /1-1reR1c;Cf_. /'llif2 TEl'-IP." . 9:f 0 fS 
. FIGURE C-2 DETENSION1NG &"·I\ETCNSlONING DATA .· : 

. _,.i 

. ·. 



. . . · ...... :• : :-: ..... , ... . . . . . . . 
· J.JETEi~SIO~IHIG <9> REco.RoEo Bv ·o. tA/11rr1<us·· :· .... ·. -~. 
DESCRIPTiotl ....... ··- ·.- ·-.··, ... - ···· .. ···., : . .-,,. ·.· ···-· ...... ·: .... -,·ACTUAL JiEASURED 

:.· .. •.: . 

..··. ··-: .. ··: 
(8) Corn A I r;MEtff ExTER I OR CorlcRETE 

CllA.> 0BTAW LI FT-UFF PRESSURE AND FoRCE 
~ .. 

~ · .. • 
., ·· .. .. • . . .. :. . . 

~-

ClJ.B) MAXIMUM GAGE PRESSURE,PRIOR · ·· ·· · · . · . . • s--0-0-0 .· --· •. ,, .· ..•.•. I..&. . 
. . · ... · es ··. 

.•. ... ·. •. _;· ··: • r :• . 

. . .. 
.. 

·. 

·.· ...... "· ..... 

.· .. · ..... . 
.. 

~ -... . . · .. 

.. ··.· .. ; ; . .. .. .... 
· . 

.... . . . · .. : . . . . .. 
------~----~~---~--~~~----~--~----~-----------Cl7) . NUMBER OF EFFECTIVE WI RES Clo ·- . 

·• ·. 

.. 

Ci8) CoHTAI~MENT EXTERIOR CONCRETE 

YES 
~~_...._.._,£$'" .. ·-&>oo 
1 _____ _.._.M_E A~S.URE Er or:.><L.>...J~J.l.---"'..L.J.J.>...U,.C...--..,..----t---~-=-------1 
~._...._.. ........ ~:;lJRlZE To , 8fpu-=:..;:......:~~..c...._----1------"'-=-...,.....,..,-----1 
~~_.._.·....,.c: _,_,,rLJRE ELOtlGAllOil Ar . 8f u-___;----l'---~"':-7;;"""":-~---_,;---1 

SHIM Io NEW LIFT-0FF• P . 

~~--~(S.SURl.Z-c:,..........~-=-~-------:--:--t----::-='-=--::--~,---~ 
(26) OniAlN NEW LIFT-O~F PRESSURE 

Arm foRcE· · . 

. 'r: r. r I :-;> C: 
... •.· ~..s...t.--J~~ ......... ~:.:.....;.....u..~~~~-----~-----..o-;.------....J 

. ,· . •NEW LIFT:-OfF IS .. AP?P.OXl1·1ATELY·E6lJAL TO THAT MEASURED DURING .DETENSIONING 
.·.LESS. THE EFFECT OF. 1\:iY REDUCTION JN Tiit: t~UMBER· OF EFFECTIVE WIRES, 
00 ELONGATJOrl 1s· THE DISTArlCE FROM TllE oursrnE FACE OF THE BEARING PLATE 

_ • TO THE JllS IDE. FACE OF THE AUCH.DR HEAD, . . .. 

(Jo,vri91).)N£,\i i /1<J'T5'!21ote. . /J;n.. · TEMP. ·9:? "~:· · . .. 
·:FIGURE C-2 DETENSION1NG &"-~ET[f~SlONING DATA 

r 1' 

. . 



'i . FIGURE C-6 
-' . -_, I ., I _ ...... . •_.1 -

Page 36 

. 
Ca.lculatio!~ of pressure at .;8 X Ultimate Stren~h and Pr~ssure f'or Liftoff 

ai'ter· Ret-:-nsioning. 

Tendon Number __ __, __ '-/~~(/_E ___ I/ _______ _ 
Calculation By__.__.M~·-· s-=-._G_()_fl._11_.W_S_1'._I __ _ 

.· 

Calculation Checked By 'R .8 ~ · 

··Pressure for • 8 X Ultimate .during detensioning · ; . :~ 
Force :: • 8 X 240 ,.ooo X • 04909 X ?lumber of. effective-:: wire 

Force = • 8 x' 240 ,000 X • 04909 X;.._--::..C/_() __ 

Pressure = Force :. Ram area 
' . c .. .. 

• 2: 
Jl{'I. 1.30 in· 

. . ' 

Shop end:. Ram # · 9·17 3 Gage H ·-~~~-- Rain~Area 
Press~e =. 8t/i.30() 1b :. 

. . .Y • 

Fieid end: Ram# '//J'S Gage II .,/ R~ Area /1/9. 130 in. 
2 

'I '"·• •• 

Pressure = 3'/~ 300 ib :. Jl/t'f. 1JD in.~_;:-_ · 5,,.5 ps{ 
: " . ' ....... ;. 

. . 
··hes sure = (P f'or • 8 X Ultimate during detensioning) X 110. Effective Wires 

r· - . ~- . . Re~ension.i.n~ 

. . 

..... '. . 

·Shop end: 

. ·.;,. . 

· . NC)~ :·Effective Wire·s 
~etensioning 

.. 

. Pressure = · S 6'' S psi x _ ___,9_o __ • ~· ·_ . .S' '~psi 
9o .· 

. Field. end: .. 
-· ' 

Pressure = . S (g' € psi X 9.0 
lt .. . . . 

. 9t!J • ·Pressure for final liftoff during retensioning ' . 

.. .. 

... 
Pressure= (P.at Liftoff During Detension.iI}g) X 

Shop end: 

P;rcssure = 

Field end.: 

. Pressure' = 

No. Effective Hires Retensioning 
iio. Effes,ti ve./Hires Detension.ing 

- ---
' -~ 

'/ "/ 5 CJ ""psi X _'ti___,~---· _ = 
7'10 

psi· X 

lfo/"S°O psi 

' lf(8::­
'/31r-

. . ·yt,zf. 
_·___,· 'l ........ ~~'1 __ 3"---L..ps~i 'I 3r9 . 
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. . .. . .. . ~-DETENSIONING 8'1 
· ... 
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: .... ".·'nEStRfPTiorl . . .. :- :. •., . ,, ..... · .. ··: .. ' . :: .. · .. ·ACTUAL .~iEASURED 

.• 

. ." 

.. 

. ·· ·. -

... ·· 

.. • . ·. 

'• •' 

. . . .. ·.' .. 

. {8) CONT A n:MrnT EXTERIOR CONCRETE 

. CllA) 0BTAJU LIFT-OFF .PRESSURE AND FoRCE· . . . 

".CliB). MAXI-MUM GAGE. PRESSURE PR I OR. . .·, ... 

• ~ •· ' I 

RE'.rEt{sroNrnG (16)- REcORDED sv ·. Woo b·y_ .· 
nn NuMBER· OF cFFEcnvE· W.rREs 

(18) · CONTAINMENT EXTERIOR CONCRETE. 

.· .. . .. . . 

_"':., •• 11' .: •• : ... 

..... 

. 81 :-·. 

YES 

._....~__...,__,r= c...~ CS_SU.RULlo_Zr=_, .)..>.<...---------+--..,.-___.-----.-----
·c26) OaT/\rn NEw L1Fr-OFF PREssuRE 

AND fORCE .. 

•NEW LIFT~OFF IS.APPkOXIMAtELY EQUAL ~O THAT ~~~SURED DUR~NG DETENSIONING 
"LESS THE HFECT.OF ArlY REDUCTION IN mt NUMBER OF .EFFECTIVE WIRES, . 

••ELONGATJOfl IS THE DISTANCE F?OM THE OUTSIDE FACE OF THE BEARING PLATE 
· • TO THE JllS.IDE FACE OF THE ANCHDR H:::,D, 

·· <!.011rR1NHEAIT //\/Tc/e10R.. Aue.· TEHP. 100° ~ 
FIGURE C-·2 DETENSION1NG -~··RETCNSIONING DATA 

. ·"'' 
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_· ___ ____._ __ 
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•... ,. · .. _.·:_ .. "..-. ...- .:'.·· Cl> .. TENDON No. 
(4> JACK No.· · 

. . . .. · . . . DETENSJONING i7 ... 

:.1 · ... - ... ·:· .. :. DETENSIOtJWG (9) RECORDED Bv "//;5.GoR..AwS/e-1 ·· · · 
. DESCRIPTIOrl . .,_ . ·. · · : .. : .,:. .,, .. ·.· .:·. ,, . · ·".:ACTUAL MEASURED 

: . . . .. ~.. . . 

(8) CoNTAI riMENT EXTERIOR CoNCRETE 
.... · ... ,, .. ·. ·. 

SHIMS 
LIFT-UFF PRESSURE AND FORCE 

:.:: '·. CliB) MAXIMUM GAGE PRESSURE PRIOR . ·~· . ·stJO·O .· 

..... . ' ............. . 

. ~ ::': . . • 7-

.· .. ·.·. 

Es·. 
ES 

'" ..... . . .. 

Cl7) NUMBER OF EFFECTIVE WIRES . 37 
(}8) CONTAI~MENT EXTERIOR CONCRETE 

•NEW LIFT-OFF IS AP?ROXIMATELY EQUAL TO THA
0

T MEASURED DURING DETENSIONING 
.. LESS THE EFFECT OF A:iv REDUCTION IN rm: NUMBER OF EFFECTIVE WIRES. 

••ELONGAT J 011 IS THE DI STANCE FROM THE OUTSIDE FACE OF THE BEARJ NG PLATE 
• TO THE JllSIDE FACE OF THE ANCHOR HEAD, . 

<!0Nr,q1NHE1Jr /nTE~tote. f/112. TEHP. 100°/:. .. 
FIGURE C-2. DETENSION1NG &··RETU~SIONING DATA 

.. ,. 
·: ··;." 
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INRYCO, INC. 
Box 1056, 1560 North 25th Avenue, 

Melrose Park, lliinois 60161 

312-379-9600 

Post Ten•ionlng Divi•lon 

HOOP TENDON # 59 BD. 

BROKEN WIRE. INSPECTION& 

INRYCO 
en INLAND STEEL company 

No~ember 19, 1975 

. Prior to .detensioning hoop tendon #59 BD, three broken wires 
were identified at field end. 

After detensioning and· continuity check these discontinuous 
wires were removed from the tendon. Each of the removed wires 

·were visually inspected. 
. . 

··Two- of the wires broke in am:· area just below the button head, 
where there is evidence of severe damage to the wire from' 

· button heading equipment during original installation" 
The,third wire broke approx. 4' from the field anchor head. 
Samples from each end·. of break will be submitted for 
lab~rat9ry testing. 

Lift-off force. measured during detensionings 

Field.ends -~64"""J.J.""". _ kips 

Shop ends 640. kips 

Lift-o1'f force measured during final retensionings 

Field ends 664 . kip:3 

Shop· ends _6-..5._.5.__ kips 

~)A--!l 
Henry s. Gorawski · 

\ 
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.- ... . ( . ~ 

( .. ·. · CB.lcul.~tio!l of. pressure at ~ 8 X Ulti:mat~ Strene;th and Pr~ssure for Liftoff · 

.. 

· after· Ret·msioning. .. . 

~endon Number 5 9 G D 
.. 

. Calculation By 11.· s. Go R.A w.s_J<:,.I 
. Calculat~on Checked By ___ P_C_·_._. ______ _ ... 

. . 
. .. Pl-~~sure for • 8 X Ultimate during deterisioning . :~ 

. . 
Force = .8 X 240,000 X .04909 X ?lumber of effective"'.':'\rire 

" 

. l. .·· 
Force = • 8 x· 240 ,·ooo x . 04909 x 87 = lj,O: ODOlb . · I _.._.. .......... __ . ~· 

;· . . . 
Pressure. = Force - Ram area .. . . . ~ .. 

. . 
: . ·; 

·Shop end:. Ram # __ '/_1_?_8_....-Gage D ---~-· ___ RB.m~Area 
• 

. ' . . 

/~'111 7 3.0 in· 

5'/80 t>Si 

.. 

·· Press~e = 8). 0
1 

0001-b :. /l/if/113 0 in 2. = 
. . . . . -~ 

Fie'id end: Ram # 'll IS Gage n J. . ~~_.Area.'""~ 730 in._ 

·. 

. Pressure = 8). 01 OOOib : 14'111130 in.~.::· .S 1/8'0 psi 
; .v .· .. . .. ,,. 

PJ::'es~ure = (P for • 8 X Ultimate during detensioning) X No. Effecti V'e. Wires 

. ·· .·. 
·. 

•. '. . 

~.. · '"· ~e~ension.i_ncs · 
. .... : 

.· ... 

• 

________ .:._ __ _ 
Ne) •. Etfecti ve Wir~s 
Detensioning 

··Shop end: .. 
. . 

. Pressure = S L/ 30 . psi X _3 ___ 1 __ · • = . -5 '/8 0 psi 

Field end: ~ .. ~ . 
87 

0 ~ .•' psi X __ o_7_.· __ .. =.:: 

I? 
Pressure = · 5'180 

··.· .· 

Pressure for final :liftoff during retensionine; • 

•· • 

... 
, Pressure = (P_ at Li:ftoff During Detension.il}g) X 

Shop end: 

Pressure = 

Field end: 

P~es sure = ·. 

No. Ef:fective Hires Retensioning 

"No. Eff~s_tive..fWires Detension.ing 
: - .:. "'". . . ~. : . ~ . ... . 

... . '\ 
'/,? 8 7 'psi X _____.1......,7~'/-~·' _. = '/:P. 17 psi nr1 : ---.. ---""= 

·" 
t/~ 'U>-· · psi X 97/g7 .. 

. ,., 
l{'/M' 

__._·¥: __ :-1_· ~_o __ pi...,;;.s_i ~ 
-----~----

r ~ ·. · .. 
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U7)· NUMBER OF EFFECTIVE WIRES : . 

. (18) .CONTAINMENT EXTERIOR CONCRETE .. · 7l 0 

0 Nt.W llFT;.OFF IS .. AP?ROXJMATELY EQUAL TO THAT MEASURED DURING DETENSIONING · 
. "LESS. THE EFFECT OF ArlY REDUCTION lN mt NUMBER OF EFFEPIVE WlRES, 

'°*ELONGATJorl IS THE DISTANCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 
• TO THE ms IDE 'FACE OF THE ANCHOR HEAD. . . 
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Cl]) NUMBER OF EFFECTIVE WIRES . q_o".-
Cl8) CONTAINMENT EXTERIOR CONCRETE 

(26> 

-~NEW LIFT--~FF IS AP?ROXIMATELY EQUALTO--Tl:fAT_MEASURED DURING DETENSIONING 
·.LESS THE _EFFECT OF Ar~Y REDUCTION IN Tiit.: NUMBER OF EFFECTl'IE -WIRES, · 

~*ELONGATIOll .IS THE DISTANCE FROl1 THE OUTSIDE FACE OF _THE BEARING PLATE . 
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Calculatio~ of pressure at ~a X Ultimate Strength and Pr~ssure for Liftoff 

a1'ter Retensioning. 

Tendon Number b 3 8 0 
· .. 

Calculation By I./ • ~ , Go R. A uJ S K. I 

Calculation Checked By __ ~F...__C. _____ . _____ _ 
·Pressure for .8 X Ultimate during detensioning /" . .'~ 

Force = .8 X 240,000 X .04909 X iiumber of eff'ective"'.':vire 
.... 

qo = 8&1~,._:~00 lb Force = .8 X 240,000 X .04909 X ---------.--
Pressure = Force :. Ram area. . . ' .. 

.. in 
"i 

·,.. 

/'/'I. 7 30 Ram~Area. 

• 
Shop end: Ram H 9118. Gage H 

Pressure = H1i, 30 0 

Field end: Ram # q I I 5 
lb :. 1\fq .1?; 0 in 2 = _S_b_~_:,_-_t>_s_i 

n-----··-r­~ ·-~-- .......... 

• 
Ga.ge II J. R~ Are.a /c/C/. 130 in --=---- 'i ' .. 

I c.J 'I • 1 3 0 in .~_;;· S '1 Co 5 "Os i 
; .. .. 

Pressure :: .. 81./81 3·00 .lb . 7 
. ... ... .., 

2 

l'ressure ::: (P for • 8 X Ultimate duri~g detensioning) X Mo. Effective Wires 

......... 

Shop end: 

Field end: 

,- · ~- Re~ensioni_ng 

Pressure = 

~ .. 
• S fo & ~ psi x __ q_._O __ 

'lo 
= 

.. .. 

. ' 

~ ·"' " 5,,~ a Pressure = ~ '° ~ psi X _____ 7 __ 0 __ _ "':: 

No. Effective Wire3 
Detensioning 

-.s&;,5 psi 

~fotoS 
.. 

psi 

Pressure for f'inal liftoff dur~ng retensioni~~ • ' 

'· 
Pressure = (P at Liftoff During Detension.i11g) X 

No. Effective Hires Retensioning 
No. Efft:l!ti ve ... Wires Detension.ing 

J I . ,. 

: - ' 

., 
/ 

2 

Shop end: - __ .,,. . l/8'02. 
" . '\ 

Pressure = J-/{," 3 /:ESi X 9?/:z~· = l/{i,:3 ESi '15~3 • • : 
Field end: rl ,, 

''"'"'° Pressure= l/51).:1 ESi x 9iJ/ia· = ~So7 psi 
,;;...;---· 

~ .. 'f31C 

-.. 
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(8) CorHAir;MENT EXTERIOR CONCRETE 

~· .. 

'EASuB= SHu1s (rncH) 

Clli\) 0BTAW ll FT-UFF PR:ssuRE AND FoRcE 

.. ··. 

·ClJ.B) MAXIMUM GAGE PRESSURE :PRIOR 

. . .. .• ... 
!! •• 

. .. • r•- • .• 

' . ·.·. 

. ,·.·· '. ': .·· ·. · .. · .. ~ 
ES 

. ·yes· 
.· .. 

.· 
YES &ft))··.· 

te '. : .. ··. . '. ·... . . . . . 
. ' · ........ : ; - .· :~.>RETEHsioN WG (15) RECORDED Bv· .. · f/. s .. Go/2AW$~I ... · .. : . 

(17) '. NUMBER OF EFFECTIVE WIRES .90·· 
<18) CornAfNMENT ExTERiOR CONCRETE 

. . .. -:·· 

.... 
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Pressure= 8'/81 3001b :. l'/9. 730in.~_;· $.'1&5psi· 
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Cnlculatio~ of pressure at ~s X Ultimate Strene;th and Pr~ssure for Liftoff 

after· Ret:msioning. 

Tendon Number ~ {o 8 F 
. Calculation By I{• 5 , G Cl) fl. ~- W S f<. I 
Calculation Checked By 'g BJ...,...,,.._ 
·J?re~sure for .8 X Ultimate during detensioni~g 
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Force = . 8 X 240 ,000 X ~04909 X Uumber of effective: wire 

Fo.rce = .8 .x· 240,000 x .04909 x __ ... f __ o __ = 8~~~DIJ1b 
' Pressure = Force :.. Ram area ·. · '·· 

in· 2 

Shop end: Ram II • 9/7/ Gage# 2 -~am~Area /'/'/, 130 ------ ... 
. Press~e = 8 VI. 3 0 () lb :. /t/:'/ • 7 3 0 in 2·· = 

. ., 
Fie.ld end: Ram # 9//5 Gag~ D __ / ___ ·~~-Area. /¥9· '13o in . 
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I'ressure = (P for .8 X Ultimat~ duri.ng detensioning) X Mo. EffectiV'e Wires 

,,. · '· Re.~ensioni:ng 
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......... ~ . ' 
:·Shop end: .. 

Press\ire = psi X --'~· ~---" = f'o ,· 

Field end:. 

Pressure = S~'!° psi X fO 
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• Pressure for final liftoff during retensioning 
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Uo· •. Effective Wire3 
· Detensioning 
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Pressure = (P_at Liftoff During Detensioni~g) x 
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CalculatiO:! of presstire at ,; 8 X Ultimate Strength and Pris sure for Lift.o:f:f 

ai'ter Retensionirig. 

Tendon :Humber 7 / J3 F _________ ..____;~-----~~----~ . . 

· Calculation By ff, S. G 0 R. A W S I<. I -·-

Calculation Checked BY_ ..... 2"-"'--=>B'"" . ..;../u.;..;m:-:;..;·..._ ______ _ 

Pressure for .8 X Ultimate during detensioning ·' . :~ 
Force = • 8 X 240 ,000 X • 04909 X Number of effecti vef wire · · 

Force = .. 8 x 240,000 x .04909 x __ q_o_· __ = · i'/f,._:?OOlb 
Pressure = Force :. Ram area • f •. 

• ."!.. 

Shop end: Ram H C/17i Gage# ~ Ra.m~Area /J/t'/. 130 -----
2 in 

·Pressure= i'//J, 3001-b :. /l/f/. 130 in 2 = S,t,5 psi 
r • 2 

Field end: Ram # 'f 13 5 Gage II J ~~ Area /'/"/. 1.3 0 in 

Pressure = 8'/~ 300 lb :. 11/9. 1~() in.~.~- SftJ 6 5 psi. 
. r : 'Ii;: 

-·~css~e 
..... ~· 

.. ., 

........ 

• • 

- . 
Pressure = (P for .8 X Ultimate during detensioning) X Ho. Effective Wires 

Shop end: 

Field end: 

Pressure = 

" · - \. Re~ensioning 
.... 

Sb lo 5 psi x __ C/...;__o_._·. _ = 
"/O 

·No. Effective Wire:;. 
Detensioning 

-.5Gt,5 psi 

Pressure= 5~ ft, 5 psi x _. _ _,,9 ....... o __ ~~' 
9o • 

Pressure for final liftoff during retensioning 
~-

Pressure = (P at Liftoff During Detensioniirn) X 

Shop end: 

Pressure = 

Field end: 

Pressure. = 

No. Effective Uires Retensioning 

·no. Effective ~Hires Detensioning , ·' 

i/5{;,0 -psi X 

t./ 3-IJfJ ; psi X · 

. \ Q£),: --fl_ psi I 'O : ____ = __ .....__ 

= 

I 
! 

.· f 

I 
f 
I 
t 
t 
f 
f. 

f 
I 

I 
I 

··I 
I 

··1 

l 
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' .. l)ETEilSIO~lING (~) REco"RDED BY H,S,6ol~.A·ws.:..:.1- :· .... ·. -~. 
DESCRIPTIOtl . ... .. .. ·'·",-. - ··· ·.<~ :.:.,,. ·'-· ···.··· .... :-..,..,~ACTUAL .fiEASURED . 

: .. ·. ··: .... 

...... 
- . · .. CBJ CoNTAif;MEtff EXTERIOR CoNCRETE 

:-.. ..: : .. ',:: . :-. ···. ·. . ... ·. - :·.·' •. . .... ·· .. 
·' ... 

(liA) 0BTAW. LI FT-UF.F PRESSURE AND FORCE 

..... . . ' ~ ". : . . 
I ·. ··. .'·.. . .... :. . 

.' . .· . . . ··:··;_.·.··:,,.: ·-:·:· --~· ·ClJ..B) MAXIMUM GAGE PRESSURE .PRIOR ........ -· . . ·"" · · · · :. ~ $(l0"'v : ·· ·< '· "':· :.· ·· · .. ·> 
... •: · ...... ES ... 

. .. ; . . . · · ~- ~ia -:·· ···. · · . .-:. 
!·-- .. · .YES ·~ ~O .. · . 

~. •· ·<- ':<· REmisimmrG 05/~EcoRriEn BY .f/;s, Go£.11w~1::.(, · . . . . 
. . .. . ~, ··- - ···:·· .. ·.·:·.~:·· 

. .· . . -~ .. 
. '· ·. 

· .. 

.. • ....... ·: 

(17) · Nur-IBER: OF EFFEcT1 VE W1 RES 
... ·. 

{18) CoUTAI~MENT EXTERIOR CONCRETE 
....,_-___.~~·E~R~A~TU~R~E........,[IE-:>BR.-U...u.i.l,!,l,J,J.....uu.,........Ll.l..OC..u-.~~-+---~--,.-------~ 

__._..u__,,Cu..iHE.CY: GAG ES <ZER"-L---~--------+---,,-':r---------l 
~..Y-L---'-..u.ES:: u~ I z: To· 1 ('J!..l.!-~..ll.LL>.J-.~..:...::..L.>1-......._-~----=----=-.,,..------~ ,, .. 

(26J' 

7 • ·: •• •·. , .............. ~~~......_.......,. ............... ~...:.J..~1""--------"'----....._--------~ 
... ~~EW ~IFT~OFF IS. AP?~OXIMATELY·E6~A~ TO THAT MEASURED DURING ~ETENSIONING 

"LESS THE EFFECT OF A:JY REDUCTiO:J IN rnr· NUMBER· OF EFFECTIVE WI~Es •. 

"'
0 ELONGATJOll lS THE DISTAllCE FROM THE OUTSIDE FACE OF THE DEARING PLATE 
• TO THE ms~ DE FACE_ OF THE A.'~CHDR HEAD. -r ' ~ . 

(!,oNT19ill.A~·eAIT /NT€R10R.. /Jll~ 1eMf:: 9~ ~ 
. FIGURE C-2 DETENSIONlNG &"·RETEtiSIONING DATA 

. ·· .. 
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. . .· ., •. , :•. ~ ;-: ••. ··.I .. ·. . . J)ETEflSJO:l!NG (9) RECORDED BY L .• 6, 

DESCRIPTIOrl · ,-.......... , : . .-,,. ·.···• .... .. 

(8) CornA ir:MEUT ExrER 1 OR CmicRETE . • .. •.. : . . . . . ~:: . . · .. ______ _.,,...._.. 
·. . ~ ·, . ·· .. :-.. : •. . 

.., .. • ..... . . .. . .. ~ .. 
· . 

• -:·~;_.·.··.:..: ·-:·"!· __ ,, •. : 

.... . . .. 
···:: .. , .. ,'.ACTUAL .fiEASURED . 

.... ··· .. 

. ~ . . . . .. . . . 

.· . ··.· ··"': .... ·: 

GJ..B) MAXIMUM GAGE PRESSURE.PRIOR . .. ... . . ""''-'AO · · · · · :.\!:) v:v.· ·· .. · .-.. ~ .,:· ,· ·· · ... _., '~-... . .· . Yes·· . 
... ·.•. ;· ·•• r •• .. ... " '€S· 

. . ..... 

. • • . : : ; • : :<. . " flETEiiS) otl !llG 06). -~EcoRDED BY._.··_· -'·_L_,_G ___ . ---,..--· _· .. _· .. -.. ~.. . . . . . .. 
•, ... ·' 

..--...-.----------------~-------.----------· .·· un · Nu/'IBER OF Ei=FEcnvE wrnes :gq " 

.. · . · Cl8) CornAI°NMENT EXTERIOR CONCRETE .so·.0 

.. . . . . ES .. 
.,00 ,• 

.. ~ . ,:;. s ~· 
. s,oo: 

'· . 

. . . - . ·· ..... 
C26J 

1--'---...;.._~~--------~-----'--__;_----~---+'c.u.>o'-'-'--":ii--~ ......... "-='--=:.....J.J ........... ~ 
Hr:w ~H r-: .... ' . .. • .. l-M;i.L..k.~~.J,...L.--~;.o..........w.~...:.....w...:u.1"'---------'-'-----------...J 

" ·· ~NEW ~I FT-OFF IS. AP?kOXIMAT~LY:E6~A~ TO T~AT MEASURED bURING PETEUSJONING 
~LESS TllE [fFECT OF MlY REDUCTION JN me NUMBER· OF EFFECTIVE WIRES,. 

'"°ELONGATJ011 IS THE DISTMCEFROM THE OUTSIDE FACE OF THE BEARJNG PLATE 
• TO THE HIS IDE FACE OF THE ANCHOR HEAD, . 

etJNi~1,tl,tfEM'T . /Jt1TGl21c/l.. /'?11t- · TEHP. :·9{; 0~ . 
. FIGURE C-2 DETENSIONiNG &"·I\ETCN.SIONING DATA 

:-.·· .. ·-·· ... ·~· 
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ce 

INRYCO. INC. 
Box 1056, 1 560 North 25th Avenue, 
Melrose Park, Illinois 60161 
312-379-9600 

Post Tensioning Division 

HOOP TENDON 79 B-F. 

Inspection ·Of discontinuous wire. 

November 26~ 1975· 

~,~ 

~ 
~I~ 

INRYCO 
an INLAND STEEL company 

Prior to detensioning t'endon 79 B-F one discontinuous wire was 
found at: field end •. 
Inspection .of button heads with GO-NO-GO gage disclosed: seven(?) 
undersize button heads. 
Inspection of removed wire disclosed bne very small button head · 
at field end that pulled through the field head.during tensioning. 

//.I.II~ 
Henry s. Gorawski 

. I 



. . . 
. I FIGURE C-6 

TSF-2, Rev. Q 
9-23-75/SPD 
Page 36 · ffiA 

Calcu1atio;1 of pressU):'e at .8 X Ultimate Strength .and. Pr~ssure for Liftoff 

a:t'ter Retensioning. 

Tendon £lumber 7 CJ. /3 F' ________ ...;..._;__=:;;..._ ______ ~---~~ 

.Calculation By II. S. Gore1Jws1<.I .·-

Caiculation Checked BY _ __,g._...._,'3=· ... /c..-'°'=._........__ _____ _ 

Pressure for .8 X Ultirnat~ during detensioning 
..... .._ 

Force = .8 X 240,000 X .04909 X 1Iumber of effective~wire 
··.·. 

Force = .8 X 240,000 X .04909 X 99 = ~3~· 8$0i.b 
---~-'--'----- -=--. ~.~_·l-----

Pressure = Force :. Ram·area 
. ( .. 

Shop end: Ram# • C/17i -Gage # ~ R~~Area /'/9. 7BO in 

. Pressure= 831, ISO lb :. /J/9,·1-30in 2 = S603 nsi 

2 

r . • 2 

Field end: . Ram H q 18 5 ·. Gage # 1 R~ Area '" 9. 7 ao in 

Pressure = 838, iS o lb : l'/9. 73 o in -~.S Sb o a psi 

. ""-• ... . .. 
Pressure = (P :for ~ 8 X Ultimate duri~g detensioning) X No. Ef':fectj. i.l'e Wires 

· · ~- Re~ensioning 

' ..... 
Shop end: 

Pressurl3 = 

.... 

psi X __ i;;.,..9;;......-_ = 
19 

No. Effective Wire~ 
Detensioning 

.. s"oa psi 

Field end: ~ 

• • 

19 • ' ."l" ~ 
... ::= . Pressure = 

i''i . -
Pressure for final.liftoff during retensioning 

' 
Pressure = (P at Liftoff During Detensioni~g) X 

Shop end: 

Field end: 

No. Effective Hires Retensioning 

'No. Effes,ti v~ ....... '·T5 :::-es Detension.ing 
. ... ....:. ... 

... ....._..- .... 
. '\ 

i~ ·. ·. = 
?rl: 

S&,03 ESi 
.. 

l/l/.3~ psi 

'/S31... 
Pressure = · I./ l/G-f!) psi x 3~g9 = '/ 'IOO psi l/.2 10. 

---~~~----.............. ---------=========~-=---=====~==-----'====""~--

.· 

'• 
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. . (q) JACK rfo:".9185''" .. (S}'"GAGE N6. ': .... : .. ;L·:·· ......... ':(6)-·.No/EFF.·-WIRES' AT." 

. . . DETENSIONING. 9 0 

.... . . =~· ·· .. ~·: 
. .· ·. ·. .· DETENSIOilWG (9) RECORDED BY Qy\L. ·. 

D.ESCRI°PTIOi' . .. ·: ' · · · ... · : "· ·· · · : .. ... _. : .. '.>· ... ·, ·... ·ACTUAL MEASURED ..... ·:-· . . . . 

(8) CONT A I r:MENT ExTER I OR CONCRETE . . . . . 
• .. 

. . :. .. · : ·_ ..... 

. . 
I'-.••. 

.• .·. (liA) OBTAli{ LI FT-OFF. PRESSURE ·AND foRCE. 
.· l . . .. · 

.. . . · .. · 
. · .. -•... : :·. ~- .. • .. :-- -. : .. 

. . .. ' ..... ·· . 
. _,_.1J. _.,. ' 

. . . 
•. ·-.:· .· ..... ' .• .: 

.. ·.• . 

. . . 

. .. : 

:• 

. . · .. 

. . .. ·. ::.: .. ···...: .· ,· ... 

RETENS.JO~J JllG {15). RECORDED BY·.: "\:<TLL: ... 
U7>. . NUMBER OF EFFECTIVE WIRES. . 

. . . . . ' . . ... 

89 .· .~ 

Cl8) Co!nAI NMENT EXTERIOR CONCRETE 

·•NEW LIFT-OFF IS AP?ROXIMATELY EQUAL TO. THAT. MEASURED DURING DETENSIONJNG · 
'.LESS THE EFFECT OF AtlY REDUCTION IN THE: NUMBER OF EFFECTIVE WIRES, · 

•*ELONGAT I O!l l.S THE Dl STANCE FROM THE OUTSIDE FACE OF THE BEAR I NG PLATE 
·.TO THE JllSIDE FACE O.FTHEAU.CHDR HEAD, 

<!o'ur~1A1~iEP,... · t#rE~,o~ /J11e.· T6NP. IO.J "F" · 
FIGURE C-2 DET-ENSIONlNG &"RETCNSIONING DATA .• 

. . 
. . . ~ . ,_._.. · ... :. . · ..... ':. ...... . . ..... . . · ... •.. . ... ; •,,. 
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{8). Co NT A rnMENT ExrER 1 o~ CONCRETE 
.... 

:.·. ·.· ... ··.: ·· ... 

HI MS ( Itl CH) . 

CllA) 0BTAI u LI F)-UFF P~ESSURE AND foRCE 

~ .... 

. . :.:· ·;. ·. · ... : .. ~ ·.";,.. . Cll.B> MAx 1 MUM -GAGE -PRESSURE PRIOR · 
.. . · 

.. .. . . · < .. 5000··· . .-·_, ..... ..... 
>'ES. 
·YE.S 

•. ,. ....... ' . •. "·· 

"~ .:·.· .'.·. ·~··.::· .. ·RETEHS·JONJl.lG (16) RECORDED BY .... Q1ll. . 

.. C17) NUMBER OF EFFECTIVE W1 RES 

. .. 

.. 

. · ·. . ·. -...,.,.,......... 

9 
Cl8) CoNTAINM~NT ExT~Rio~ CONCRETE 

.C26) 

0 NEW LfFT-'OFF IS AP?ROXIMATELY EQUAL TO THAT MEASURED DURrNG DETENSIONING · 
."LESS THE HFECT OF ArlY REDUCTION IN mt: NUMBER OF EFFECTIVE WIRES, 

t>•ELONGATI011 IS °THE DiSTANCE FROM THE OUTSIDE FACE OF THE.BEARING PLATE 
· .• TO THE JllSIDE FACE OF THE ANCHDR HEAD, 

'·f!_o.url*otHEAIT !1.JrER.tOIC f/lll-'" TENP~ lo~ ° F. 
FI~URE t~2 DETENSIONlNG &··RET(~SIONING DATA 
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~IGURE C-6 9~2::s-·1 '' oi:'D 
. Page 36 

Calculatio,-~ of pressure at ~a X Ultimate Strength and Prtssure for Liftoff 

after Retell.sioning. 

Tendon Numb.er 5 h · D F . '· 

Calculation By ~ l- 1./,i>..UP! f" VA... 

Calculation Checked By S. 'DO=\l\nc c 

Pressure for .8 X Ultimate during detensioning ·' 
'··~ 

Force = .8 X 240,000 X .04909 X ?lumber of effective~vire 

Force = .8 x 240,000 x .04909 x 00 
' . . . ( .. Pr~ssure =Force:. Ram area. 

. . in 2 

\49t73o . 
·• 

Shop en_d: Ram # 50 \ 8 5 Gage U .i_ 
' ,,. . .. . 

Ra.m~Area 

Pressure = 8L\-8 300 lb. :. 
. ) . 

a 1,.-,8 Field end: Ram # .... , •, 1 Gage 

\Ar9. 1·'30 in 2 ·=. $ h.G $ .. 'Dsi 

II ~\ R~ ~ea \A~9.r(30 in. 
2 

··Pressure = 81-e.1300 lb . 7 \.4·9 ,'130 in-~~;· SGGS psi 
. ; " . 

. -'> 

Pres.~ure = (P for .8 X Ultimate duri~g detensioning) X No. Effect:i.ve Wires 

. . . . 

~- · ~. Re~ensioning· 

..... 

.. No. Effective Wire3 
i>etensioning 

'."" .. ... . ' 
Shop end: 

. Pressure = ·. 5 G~;5 · psi x B.9 
.so 

Field end: 

Pressure = 5~~5 · psi X qg 

.. 

... ~ . 

' . . 

. .. ~ ~- 5 GD3 psi 
·. . . . Q 

· Pr~ssure .. for final liftoff dtiring ·retensiorli<i?g 
. . . 

•• 

'· 
Pressure = (P at Liftoff During Detensioni~g) X 

Shop end: 

Pres!;;ure = 

Field end: 

Pressure = 

No. Effective Wires Retensioning 

'No. Effcs_ti ve.l"Wires Detensioning · 
.. ... ___ .,., 

... 

... ' 
' ~.. . . .· .. ... 

. '\ 
= 4493 

: 

== ~14\'1 

.. 

.• 
., 



· ... :· . .· , ~ DETENSIOtlWG (9) RECORDED Bv RT k'J?_up\c~V-A 
.; ..... '· """ DESCRIPTiotl . . · ... , .. · ... ··-·'. ..... . ·ACTUAL MEASURED 

(8) . "Corn:A I r;MrnT EXT ER I OR CONCRETE . '7c;t 0 : .. . . . ~. . : . \ . 

. . 
. . "' 

·:·· .. 

.:":: · ... :.. ·. : 
..... J~· ;" CliB> MAXI MUM GAGE ·PRESSURE PRlOR 

..... · ... · .. : 
: , ...... · .•. • 

~-

....... ·: .. -··: 

·Y'E5'' 
. . 

." <RETEHSiONWG (16). REc~RDED ·By .. w .. s.Go'rv.~w~t..L\ . . .. ': ........... . 

Cl7l Nut-IBER OF EFFECTIVE WIRES 
90 

(18) CriNTAINMENT EXTERIOR CONCRETE 

.. . . 
. ... ··: YES 

(26) 

: '·· 

· •· .·"· .. 
0 NEW LIFT-OFF IS 'AP?ROXIMATELY. EQUAL fo THAT M.E/\SURED DURING DETENSi'oNING 
~LESS THE EFFECT OF MN REDUCTION IN THI,; NUMBER OF EFFECTIVE WIRES, : . 

. **ELONGATIOH IS THE DISTANCE FROM THE OUTS.IDE FACE OF THE BEARING PLATE 
, ; TO THE lllS l,DE FACE OF THE AUCHDR HEA.D, 

eo~7'191NHENT l~TeJe,o'te. /1112.· .· TEN/'_ .. : 10~ ",:-
FIGURE (.,"'."2 . DETENSION1NG &"RETENSI'ONING DATA . • 

.· .· . , ..... . 
.. • •• ••• • • • ••• .... • • ,",.' • .. !. ........ ~ • '!:" . : •• . ... ~ . . . . 
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Cl) .. TENDON. No.GSDF . (2) LoCATioN. FiEL-D . (3) DAIE · 11-4 -JS. 
(lj) .JACK No •. 9178 ··· .. :cs)- GA~E-'Nr,, ~,_. ~.: .. ,.: ····':(6)-No;:EF:F.···WIRES.'AT 

. . . . . DETENSIONING Q Q 

DETENS IOtl WG ( 9) REcoRDED Bv· L, G, Q.~t-.J r:::..y 
. DESCRIPTIOfl ·· ··· · '· · .· , . ... ...... 

{8) Co NT A 1 r~MENT Exrrn I OR CONCRETE 

(lii\) 0BTA1 u LI FT-OFF PRE.SSURE AND FORCE. 

·.·· 

Cll.B) MAXIMUM GAGE PRESSURE. PRI9R . ._ ..... _:-,: · .. ' .. · .. :·500\j .... , 

YEs·· .. 
·.YES 

. .. ;.· 

YES 

. 
:··: 

~· . .... 
. ' . .. . : RETEN:SIONWG {15). RECORDED :BY. t?.T~~UP\ c..\,LJ:::..·· . 

. . !.' ... • 

·.·. ·.· ... , 

.·· . . . . 

. . • .. 

Cl7) · Nur-tBER OF-EFFECTIVE WIRES 

(18) ·CoNTAI~MENT EXTERIOR CONCRETE 

(26). 

. 'eNEW (JF~~OFF JS·AP?~OXIMATELY EQUAL TO THA~ ~EASURtD DURINd DETENSlONING 
. "LESS THE EFFECT OF ANY REDUCTION IN me NUMBER OF EFFECTIVE .WIRES, .. 

c-•ELONGATJDrl IS· THE DISTANCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 
• TO THE ms IDE FACE OF THE AUCHDR rit:AD I 

<!.01<1TA1tJl-IEilT INrc/210~ ,q,k, n:~p io~ ".,: 
. FIGURE C-2 DETENSIONlNG &··RETCt~SIONING DATA •. . • 

:·· .. · .. .. ',' ..... : ... ; .' .· ... : . ·' 
. : ··. ............ a., • .·~·· 
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... . .. .·. 
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.FIGURE c-6 

•. 

Calculatior of pressure at .; 8 X Ultimate Strength and Pr~ssure for Liftoff 

~er Retensioning. 

. Tendon Number __ -"G__,9..,._·=D:::;....:.F __________ _ 
. . 

Calculation By _ __.R--...T_.__~.,.__,12.i=.,.,U,__,P...._.._J C..~LLA.._.._· __ _ ·"" 

Calculation· Checked By . ~])., n"'-e.,. 

·Pressure for • 8. X Ultimate during detensioning 
' ,.,_ 

Force = .8 X 240,000 X .04909 X ?lumber of effective"'.'.vire 

Force = .8· X 240,000 X .04909 X 90 · •• = 8483001.b .J . 

Pressure = Force .! Ram area .. • c •. 
• 

149.730 
. ... 

Gage H _ _.4.....,... ___ Ram~Area Shop end: Ram H .9 \SS 
. . i . . 

. Pressure = S4<Q
1
BOC lb· · 7 149.'130 in = · 5 f,G5. t>si 

in 2 

Field end: Ram H 91 'TS Gage II 0\ ~~ .. Area · \49 ,'73 0 in 

Pressure = B4S,3001b : · \49.730 in .;.:·56~~- psi 

•"lo, 

Pressure = (P for • 8 X Ultimate duri~g detensioningl X N·o. Effective Wires 
· ·· · · ~- Re~ensioni_ng 

.... 

2 

. No. Effective wir" ~· ~ 
Detehsioning 

' .. '. ... . ' 
Shop end: 

. Pressi.lre = SGGS psi X _9_,,,0 __ -__ = 5665 
90 · Field end:· 

~ 

. . 
• 

1 .• • ... ~ s-b~E Pressure =. 5GG5 psi ·X 9 0 . 
. . . -90. • Pressure for.final liftoff d"Uring retensioning ~ . 

..... 
Pressure = (P at Liftoff During Detension.il}g) X 

Shop end: 

Fie'.!-d end: 

No. Effective Wires Retensioning 

·No. Effec;,ti ve / Wire.s Detensioning 
.. ... 

_ .. _ .... 
... 

Pressure ·= 44S3 
, 

Pressure = 4501'7: psi 

: .. .:. 
' . . . . . ~ 

. ·.... .. ' 

90 .t 

90 

x -.9~0 

• 

psi 

., 
·psi 

.• 
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~, ·-·~'.· ..... ·_ .. ,:_,; ..... ClL.T~NooNJlo.?c=i.DF · <Z>.LocAT10t1·sµa9 C3J DATE-ll--S-~S . 

· c4>-.JAcK No .. 9'18s'· :·•·cs> GAGe.-·Na.·:· ".:t: .. :.:· ·<6t-N~.~-.-Ef:F. W1Res·Ar·. 
--· ·: . .. ... ~ . . . · ···nEreNs1o_NING S') · .__,_ __ ~~--__;------~;..._--;...;... ____________ .....;. ______________ __. 

... ,.',:. .. , ··:-:=:· ,_, •.. DErFNS~OrllNG (9) _RECORDED Bv HSGa~t-.LJJ..s\<..l· 
•. . · . DESCRIPTIDrl · ·.· .. •· : ' · -~:ACTUAL MEASURED 

.74° .·· .· 
.... : .. 

. · ..... \··. . . 
•• "i • •. 

~ 

•••• . , 

.. . . · ... 

. .. :· .·· .· . . ;:i. 

{8) CONT A rr:MENT ExTER 1 OR CoNCRETE 

LIFT~UFF PRESSURE AND FORCE . . .. 

""' ~o ( See notes attachea) .· 
-CllB>: MAxfMUM GAGE PRESSURE PRIOR 

. · ...... ·. · .. . : 
No 

RETENSJON JUG (~6j RECORDEiJ BY.HI~ c;:-~DL2.1~·J.}:::;it::..\ . .... 

Cl]) NUMBER OF EFFECTIVE WIRES 
90: 

C18) 

. .(26) 

~~EW LIFT~OFF "IS APP~OXIMATiLY ~6UAL r6 ~HAT"MEASU~ED DURING DETENSIONING 
"LESS THE EFFECT O_F MY REDL.lCTION IN TH[; NUMBER.OF EFFECTIVE WlRES, 

·••ELONGATJOll IS THE DISTANCE FROM THi: OUTSIDE FACE OF THE BEARING PLATE 
· • TO THE J 14S IDE FACE OF THE ANCHDR HEAD, 

.C.01.i_Tlf1H~€NT .. ;'11TE~10R. f/1~ TeMP. 11Ja
0

,:: 

FIGURE· C-2 DETENSIONl'NG &··RET[NSIONING DATA 

. ,. 

.,.· .. 

. .. • :- ... . .. . . . .. . ~ 

. ~ . . · .... 

. .... · 

. .. 



. !··.:··:\:· ... · ...... ··~· .. : ...... _':..· .. ·~-·~: . . . . '• . 
. . -•. ,; .•. ;.':;: .· .. ' ' ~· ·~ ••· ... ; - : •. ::. ·:., -. ·,· :.,;, . -.. • .. ( ·. '.• ~·. '· ...... :.~ ,: ... ;-. : .; ·:!..-:·;: .: .• ·:.i.' ~· ~ :;.; ;,. :t; • ,,: .. .... ~ '.• .,-:· :·,_.) •• •.. :·i,.: .. :· ... : .~:.; · ... ·-· 

:-::,:.;:":. ·:.~:·::·::··_.: ·.:-.:;.= .. _ ....... i.~ .. ::.:,·.: ..,·.;· ....... · .. ~·:.-._: P·A .. l"J·s·A·:·n"E::·.s·;·P'.LA·. NT···· .... · .... : ... ·· .... ::;·.' .. ·· ·; ...... ,· ....• · .... ; ·.-
., • ....... ~ •• ... :- .. ; ··.: ••• : :··,·· •• 'z;" .• ·: .: .• : ': ~:::: • • •.• ~-~.:. ~ !· l--" , , . . .·· . . .... · .. JIVE ytAR TBIDON SUR~EllLAllCE 

• . .. · ··, ... ···:""·:<:. (1) TE~DON No.?C:.DF (.2) LocATION Fii=.LD C3l DATE l.l-5-15 · 

• ,• I ,•''', 

.··. 

•,. ·.' .-: .. . . 
. . . . 
. . ·.· .. 

. . · .. · .·•.• .··. :, 

. · .·.·." · ..... · .... 

-

(q> j,\c'K No~ C?i18·· ··cs> G.AGii ·Na~"'-·.a..·,. ·. ·- <6J..No~: EF·F~'- W1REs'.·Ai: .. 

DETENSIONING · .9C . . · .. 

DETENSIOiUNG t9) RECORDED Bv ~!-.2\\!:.t:?..\.)P'~~ 
· .. 

DESCRIPTIOU . ·. · .·.. . ·· ··ACTUAL MEASUR.ED. 

(8) ·coNTAll~MENT EXTERIOR CONCRETE 

CliB) MAXIMUM GAGE PRESSURE PRIOR.. . ..... 

··.:. .. 

' . . . . .• .. . .: ..... ·.· .:RETEHSJONWG. (16). RECOR.DED BY ~~~UP1c::..KA. 

. ··: .. 
.. 

•• )-- · ... 
'-"" 

•• '•I • ••••• : ...... : 

<i7)' . NUMBER OF EFFECTIVE WIRES. ·g.c·· 
Cl8) CorHAI)JMENT EXTERIOR .CoNCRETE · 

Gi 0 

.NEW ~IFT~OFF' rs AP?kOXIMATEL~ EQUAL ~b iH~i MEASURED DURING DETENSIONING 
'LESS THE lFFECT OF ANY REDUCTlON IN Tiil: NUMBER OF EFFECTIVE WIRES, 

0 *ELONGATIOrl IS THE DISTANCE FROM THE OUTSIDE FACE OF THE BEARING PLATE 
• TO THE JllS I DE FACE oi= THE At~il!Jn HEAD. . 

'101'1Tl91l>IHE#7" /N7'E/210~ /liR. Te~P. 10.3.;, F. 
FIGURE C-2 DETENSIONlNG &··REtCNSIONING DATA 

~ ... ; . 
... ... ·. 

·.· ~ ~ ._. _·_ .. ____:_ __ 

· ... ;· "" . · .. •. •': 

.•· .• .:· .:.:"i:.·Y"',,,_;:·.·~·-· -. . ... 

· ... .: . _;. 

-... • 

·' '.1 . 
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I . FIGURE C-6 

Calculatio,-~ o:f pressure at .a X Ultimate Strength and Pr~ssure for Liftoff 

after Retensioning. 
. ' . 

Calculation By 1<T K12..U PJC A;:: A 
Calculation Checked By CS .'b&-a ., c.e 

·Pressure for • 8 X Ultimate during detensioning /' 
... .._ 

Force = .8 X 240,000 X .04909 X ?lumber of effective·wire 

Force = • 8 X 240 ,OOO X • 04909 X 90 = 948~3001.b · ----- .. •· 
Pressure = Force .:. Ram area ·. • f •. 

. ... 
Shop end: Ram# .9185 Gage H __ j_ ___ Ram~Area 

• - in 2 

14.9.tzac 

" A 
~. 

Pressure = 84S13o:> lb .:. 14.9:-730 irt 
2

. = 5~5 nsi 
• 2 

Field end: Ram# 9l°19 Gage II Ql ~~_.Area. (49.180 in 

Pressure· = 948,300 lb 7 14.9J 30 in .~.;·SGGS · P.si 
; ..... 

n...---··--. ••""'ww..,..._ 
.z-__ 

a v TT,~.:- ..... •- ..:i .... ,....: __ --~t"\- .... ~ 0-~ ..... -• ...., •• __ ..,_...,._..,_ - ..... - .... o _...;...,-".;.w- ...... "•b .... 
Pres.sur~ = (P for • 8 X Ulti:na.te during detensioning) X Ho. Effective Wires 

· " · '· Re~ensioning .... 
No. Effective Wires 
Detensioning 

'~.... . .. 
' 

•• 

Shop end: 

Field end: 

Pressure.= SGGS psi X .90 
So 

Pressure.= 5"'5 psi X 90 
90 

Pressure for fina1 liftoff during retensioning 

.. 

.. 
5665 = 

:=: -

I ·" " 56GS .. ":" 

• f 

.... 
Pressure = {P at Liftoff During Detension.iI!.g) X , 

Shop end: 

No. Effective Hires Retensioning 

'No. E:ffcs,ti v~./Wires Detensioning 
: ... ' .. . · .. - ._ ... 

Pressure = ~1<"3 
. ., . 

= 401.13 
Field end: 

: 

psi 

psi 

psi 

rressure - 44~· psi x ~O ' = 11ao 

.. 

~ 
4145 

.4553 
psi4;1S'] 
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INRYCO .• INC. 
Box 1056, 1560 North 25th Avenue. 
Melrose Park, Illinois 60161 
312-379-9600 

PoSt Tenaioni_ng Division 

HOOP .TENDON # 7·6 DF, SHOP END. 

LIFT OFF MEASUREMENT1 

November 5, 1975 

-~ 

~'~ INRYCO 
an INLAND STEEL company 

During the initial lift off measurement, gage pressure of:4460 psig 
( 669 kip) was measured'o . 
When· the shims became loose9 two pieces of shim fell out .from the 
bottom side of shim stack. . . . 
Not being able to reinstall these shims in their original position 
in the shim stack, three consecutive· lift off measurement's were · · 
taken with a partial shim stack in place!. . 
This procedure resulted in lift off reading lower than: the ini'tial 
lift off_ measuremerit o · 

~)~~ 
Henry.· S·~ Gora:wski 

\ 

. . . 
· For·1.'1''!v i:1\i1·\I H>;·.•r-.;(.;1 r·,1:h~i::1.:! \Ii P!'1):i·:\ ts·(~,,;··::',·t1:y· 

. .,.-1 



APPENDIX E 

Calibration Data for Tendon Stressing Jacks •. 



ACK DESCRIPTION: . REGISTER NO: #-..... ~_/__.__? ..... Cf_·-----
!'!9 :AL RAM AREA: --------

OAD CELL CAPACITY: . ( ~ -:'--1 

.MAX. PRESSURE: __ St~&.:;.._;sc __ · _o_. ___ P~_s_.1· __ •. -'-)Z_se_.....,.6_· 
. . ==-

REGI~TER NO: ,l'·.:: ,7 

============~=================-::::-====~===~~ 
..... G----.R ....... .:r-___ I_i:;-_/v_· ___ -REG 1 sr·E·R--rm: - ~-----·-_----"·-2 ___ . -·---------AUGE DESCRIPTION: 

AM POSITION: 

TARGET PSI. · 
1000 
2000 
3000 
4000 
5000 

LOAD CELL 
READOUT Cf1MPUTED FORCE 

: .. 6QQO I --+---..;..=oo=o:--.. -.. -~~=-.;:::..-:=~-._.-.,._--+-,.....,...."--'...:....:&...~-.,-_ -+-~~~~--+..:;....&.~=---=--~- I 
8000 , . 

. 9000 

Ji\ POSITION: 

000 
2000. 
3000 
4000 
5000 f 

\ 

6()00 . 
7 00 
8000 
9000 

. . 

~ POSITION: 

-1000 
.•. 
,_ 

2000 
.3000 .... . ·' . . ... . . 

4000 
5000 
6000 
7000 
8000 
9000 

1 Area = Readout · x Loadcell 'constant .+ 

·' . ~ 

P.S.I. (Gauge Reading) 1

1
~ 

. [ 
sq. in~ .. _ · i 

ChtlBRATED BY:£.~~~ C 716& \ /" . . . t 

DATE: ij//y2 5- i 



HYDRAULIC JACK CALIBRATYON RECOR[\ ,c'rJt.?.5/Jo&r...r ,;i1IS~/ 

.. 

JACK DESCRIPTION: · 7.S-O .. kc/ 'REGISTER NO: ;;/l=Cf/ffi-
.CAL RAM .A.REA: 150 · b MAX. PRESSURE: ~ S-o P. S. I. 

LOAD CELL CAPACITY: /·. (~ .;.;../ . .. · ,. . ~ REGI~TER NO: CONSTANT~ . · ·· ' 

GAUGE DESCRIPTION: REGISTER NO: 
. ·-·· -· - ... --· 

RAM POSITION: 

. LOAD CELL 
'" 

COMPU1ED 
TARGET PS.I P.S.I. GAUGE READOUT COMPUTED FORCE RAM AREA 

1000 /b>D /'!),}? 
.2000 ~/~/'). -_-i,,,,..,.<? 
3000 ~lal"J 2J1. S'. 1-/f 7 .Ci f-1 /. /~,;..q'Jb, 

4000 -;.1 r ....... -;, -::<,~,J t.: ., t./ 2.2- ;j 1 s·1 - o,~ .t. 
5000 ~~--;.., '"' (') -47 ... ;;:.7 - 7 L1 '),_ 7 ~.;; 7 /4-fR, 7 S' 7 
6000 ~ ?tJ t"). ~-::) ~ 7 s :-, I t_ ,., ~ 

' -- 14q, l./o R 
7000 -· .. . . . - · . . ! .... .. 

8000 
9000 

RAM POSITION: 

000 

4000 
5000 

. 6'100 
7 00 
8000 
9000 

~- POSiTION: 

-
1000 
2000 

... 3000 .. ' ... ' .. : 

4000 .. 

50110 
I 6000 -
I 

7000 
8000 
9000 

Ram Area = Readout x toadce 11 . Constant + P. S. I. (Gauge Reading) . 

:or __ "d av~rage ram area ~ ISO· !So sq, in. . .. 

.. _"""' ·. - CA)_;;;;:__~~ CAL0IBRATED BY: f//dZr--
U B/2...-)f lJ ~ ~-/'If f\/ 

I (/ . ·'" //I?, I /;Y__,/~~ ',) . ~./l~~-/'l7r5Att:._,,, __________ _ 
·• 

== =z=z± 
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. • PORM HBS-4-U 
(REV. l.1:-45) 

U.S. DEPARTMENT OF COMMERCE 

NATiONAL BUREAU OF STANDARDS 

WASHINGTON, D.C. 2.0:!34 

·~· 

.• 

Lab No~ 213.04/207408 
. Cost Center No. 2130604 
Order No. 21Pll37 

.Dated: 10-16-72 

REPORT OF CALIBRATION 

LOAD CELL SYSTEM 

submitted by 

Inland-Ryerson Construction Products Company 
·Melrose Park, Illinois 

Load Cell: Brewer No. 418~. 1,600,poo lbf '· Compression 
• 

Indicator: BIJI No. 1130 

.Standardizer: BLH No. ·.1406 •.'· · .. ·': 

The load cell system was calibrated by direct comparison against the 
integral ·force-measurement system of the NBS ·12,000,000 lbf testing. 
machine. The µncertainty of the applied force.did not exceed 0.5 percent 
of load •. - · 

The· calibration procedures followed and the loads selected were those 
... ·requested by the submitter. Prior to. the calibration, the indicator 

was standardized by adjusting the span control to give a reading of 
lQ0.00 percent with the Bill Precision Calibrator, serial no. 1406, 
connected and set to 2 •. 0 mV/V and 120 ohms·. Standardization of the 
indicator in this manner is recommended .before each use. The loads 
were applied in the sequence shown in the table without returning to 
zero between test loads. The indicator was read to the minimum value 
commensurate with the graduations on the scale and the stabili.ty of 
the system during calibration. The results of the calibration in 
tabular form are attached. · 

. :·· 

Attachment: · l Table . 

NOV 7 . l972 

.. 

.. ... , .. 

., 

. ... 

.. : For the Director 
Institute for Basic Standards, 

CB~:~ 
Jr-<" A. F. Kirstein, Actlng Chief 

<:j Engineering Mechanics Section 
Mechanics Division 
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National Bureau of Standards 
Lab No. 213.04/207408 

page 2 

Table 1 - Calibration of Load Cell System in Compression 
Brewer Load Cell No. 418 
BLH Indicator No. 1130 
BIJI Standardizer No. 1406 
Calibration completed on November 1, 1972 

Applied· Indicator read in~ 
load Run 1 Run 2 
lbf percent percent 

0 . o.oo o.oo 
" •' .. . . " 

160,000 10.56 . 10. 56 

320,000 20.47 20.39 
. . ·. ·· ... ··. ·. ·.- . ~ '• .. 

480,000 . 30.55 ·30 .• 46 

640,000 40.55 40.40 

8()0,000 50.44 . 50.36 

960,000 60.45 60.42 

.1.120,000 .. 70.37 70.30 

1,280,000 80.11 80.07 

. 1,440,000 90.06 90.06 

1,600,000 100~02 J9.90 

0 o.oo. o.oo 

Indicator read to the nearest 0.01_ percent 
- " 

. •, " ·.·· .··.·· . .. ~- ,; ·. . .... ~ 

Transducer Resistance set·to 120 ohms 

Transducer Output 

Temperature during 

,, .. 
~ 

~. , .. 

set to 2.0 mV/V 

calibration 23 oc 

at 21 oc 
Run 3 

percent 

. o.oo 

10.55 

20.50 
·.:.. :': .. ··:· .. 

30.48 

40.44 

50.44 

. 60.34 

... 70.25 

80.06 

89.98 

99.95 

0.00 

'· " 
.. ... 

' . "~' -

:- ..·.· 

i·-- r· - . .. 
. - ~· 
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.• \METEK I Mansfield g Green 
.618E COCHRAN ROAD, SOLON, OHIO 44139 TELEPHONE :.!16/248-1020 

~-

CERTIFICATION 

FROM 

M & G STANDARDS LABORATORY 

fOR~-:"'."'_I_NLAN ____ o-__ R_Y_E_RS __ O_N __ co_N_S_T_R_u_c_T_I_O_N __ P_R_o_ou_CT __ s __ co __ . ________ _.;._ ________ _,... __ _ 

ON . MANSFIELD & GREEN PRESSURE TESTE. R TYPE R-100 
. ____ ...;._ __________ ~---~---------_;_------------~-----------------~ 

. . . . ~ . . ·. ~ ~~ . :-· · .. :·· . ... 
't: .... ··. 

;' · .. .· · .... 

.. ',· .. ~ •' .... ,. ...... ........ " :. ·: ..... 

PURCHASE ORDER NUMBER . . M&GASSY.&CALIBRATION No. SERIAL NO . 

21P2492 M-38399-00-J 1422 
CALIBRATION DATE RECALIBRATION DATE 

~ April 22, 1975 April 22, 1976 
LABORATORY TEMP. HUMIDITY. CODE NO. 

75°F ·. ·SO\ . . 

TESTTECHNICIAN · 

M. Burton 

CERTIFIC~TION .:;;:::: \ R=;; C ~ 
~e calibration w .:is made by .... direct· comparison.. with AMETEK/Mans field & 

Green Laboratory i"1aster Dead. Weight Gauges, which are traceable to 
standards certified by the National Bureau of· Standards~ 

·.·'. ; •., ·.:-..: 

. 
.. 

. • ;:;· ~ ~ "'~"W"~!4'" '-"~ \ . 
,·~·tl:.... s i.\::~-.,_ :r> AMETEK/MANSFIELD & GREEN 

_, . \Mansfield & Green :JV. ~c,I~ .. __ .. _. __ _ . · ..• ·.• /.'t :· .....• : : .. ·. :· :.;. ·~ ... ·: ··•. . . . . 

~' 
/' 

John M. Watson 

CALIBRATION PROCEDURE: 

Pressure readings expressed at: 

United States Mean Gravity ----980.000 CM/SEC2 

XX International Standar~ Gravity----980.665 CM/SEC2 

Local Gravity CM/SEc2 

Certificates, data, and re.,orts specifying traceability for our reference and working standards are covered under National 
Bureau of Standards Report No. P6540, "3997, P7239, P7240 and/or 6.6/156007, 2.6/167338, 187835, 2.6/166610, 
.198182,f)7229 and 232.09/201937. ' 

form No . .71 ·7 



e . ....._. 

.. 

.\METEK I Mansfield & Green· 
6185C">CHRAN ROAD SOLON, OHIO: 44139 

CALl~RATION RESULTS 

CUSTOMER INLAND~RYERSON CONSTRUCTION PRODUCTS CO. CUSTOMER ORDER NO. 21P2492 
~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~ 

OISTRIBUIOR DIST. ORDER NO. 
~~~~~~~~~ 

. TYPE R TYPE NO. R-100. SERIAL NO. i422 
~~~~~~~~~~~~~ 

M & GORDER NO. M-38399-00-J TESTTECHNICIAN ~~M~·~·~B=u~r~t~o~n..._~~- DATE April 22, 1975 

WEIGHT NOMINAL ACTUAL 
COMBINATION PRESSURE PRESSURE 

~ ... '.. ' ·: . '.·:·: ... ...... ' . .- . 

WG-89 1 . ' 100 100.022 
1 and 2 , 200 200.033 

1 thru 3 300 300.044: 
· · ·l ·thr.u 4. 400 , .. 400.055 

1 thru 5 . 500 500.077 
l thru 6 600 600.088 
1 thru 7 700 700.088 
1 thru 8 ··soo 800.088 
1 thru 9 900 900.121 

·ci-. 1 thru 17 1,000 1,000.154 

WG-92 1 1,000 .. 1,000. 29 
1 and 2 2,000 2,000.51 

1 thru :: J,000 . ~.QQQ.22 
1 thru 4 4,000 4,000.99 
1 thru" 5,000 5,001.21 
1 thru J 6,000 6 ,001.43 
1 thru 7 7,000 7!001.76 

: ... 1 .thru 8 .. •. 8,000 . -<· .. ;.·8,002 .09 
l thru 9 9,000 9,002.64 

1 thru 17 10,000 ·10 ,003. 52 

. Calibratfon pressure results are shown for Standard Pressures for International Standard Gravity 980.665 Cm/Sec2• To convert 
the Standard Pressure readings to actual prPssure for your facility use the following formula: 

·Where:· 

p = p x Gl 
A S W0.665 Cm/Sec2 

PA= Actual prrssure at iocal gravity 
PS = Standarrl pressure at gravity of 980.665 Cm/Sec2 
GL =Local gra·.ity in Cm/Sec2 
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APPENDIX F 

Wire Inspection Data Sheets. 



. "' 

-·-. 

· PALISADES PLANT 
FIVE y'EAR TENDON SURVEILLANCE. 

·WIRE INS~ECTION DATA. 

TENIJON IDENTIFICATION V-86 
DATE TENDON INSPECTED //·ii- 75 Bv //, S. GollAWSKI 

: WIRE LENGTH (FT) l</0'6Yat'' 

0' .1' ' . ·1i' . 
I . I I . · · · I I I 

SAHPLE II J. · 'BH END 
·, 

25' 

. ' 50' .. 

15 I 9.'/ I 

· .. I '* SAl'-IP1E 1 ll .2 . IN '7i I 

100' 
I 

125' 

150' . 

1 · .. 
I I 

-·~· CORR. 
LE.,E&. *'2. 

175 I /I'/' . /90 ,X,.'' 

I 

I' I I I _ I I · . . . I 
·· · · ·· . CIJT END 

CORROSION LEVEL #1 No VISIBLE OXIDAT.ION~ . . . ·. •. 

#2 VISIBLE OXIDATION, NO PITTING 

. #3 0 < PITTING ~ .003" 
· #4 .U03" < PITTING ~ .003" . 

#5 .OGG" < PITTING ~ ~010" 

FIGUR~ C-4 TENDON WIRE INSPECTION 

25' 
I 

50' 
... ·· 

75' 

. 100' 
. I 

' 125' 
I 

150' 
I 

175' 

200' 
I 



I 

"i< 

~· • 

•• 

PALISADES PLANT 
FIVE YEAR TENDON SURVEILLANCE 

WIRE -INSPECTION DATA 

TENDON IDENTIFICATION 03- L/9 -------=-----
DA.TE TENDON INSPECTED ---'/'--/_-..;....10_-__;7;..._:;,_-__ Bv I{, 5. GoR.RW.SI< I 
WIRE LENGTH (FT)-_..;..../:....;./_O_'_I_/'_'· ___ _ 

0' 
~ 
·aH 

.. , 

25' 

' 50' .. 
. I . ,. 

. _, 
b 
I 

Sl!HPLE I* .I.. END 

. .,., ,. 
SAMPL.E :II~ • 

st' 
I ! 

l'I' 
sf ! 

. 75' 
I 

. . , . 8B"
0 

1- I , " i 
SAMPLE ii LI. 

100 lrot''''-10~ • 
I T t 

, ' l ft' CoR.R..M~. 

125' 

150' 

175' 

110• 11·· . . . 

I I 

CORROSION LEVEL #1 No VISIBLE OXIDAT.ION. 
#2 VISIBLE OXIDATION, NO PITTING 

. #3 0 < PITTING~ .003" 
#4 .003" < PITTING ~ .003" 

. #5 .006" < PITTING ~ .010" 

FIGURE' C-4 TENDON WIRE INSPECTION 

I 

25' 
{ 

50,' 
~ 

75' 
I 

q7~·· 100' 

'~~~· 
125' 

j 

150' 

'175' 

200' 

. 



•• 

, 

"" 

9 
._, 

9'· 

PALISADES PLANT 
.FIVE YEAR TENDON SURVEILLANCE . 

WIRE INSPECTION DATA 

TENDON IDENTIFICATION 56 DF -------
DATE. TENDON INSPECTED ___..;;,_,_-_10_-_;..7_5_..,,;.,..;___ Bv II. s. Go~11ws1C1 
w I RE LENGTH (FT)_,;,.· _ ___./__;¥~0;;;._'__;;6;._#;..:_'' __ _ 

0' I rf 
' , . 25'. 

- '~ q 11~ 

~ ' . 

. I . 
-~H END SAMPLE"}. 

1 I I 
' 

25' 50.' 
I / 

. 50'. , 
?'115' ,5. 

I · 1 AA I , a-- I . ~ 
SAM PL. E. "~ • 

. 75 1 
•. 

.. 100' . 

100' 125' 

125' ,,.,.. 131' 1110''*'' 150' 
·1•------~G·· •l.-.-=-...a•·, ..... ~~~---+~1-------l-------~ .--- r- I . 

SllM PL E :JI .3. C.CIT CAI D 

150'. 

175' 

. CORROSION LEVEL #1 No VISIBLE O~IDA~ION: 
#2 VISIBLE OXIDATION, NO PITTING 
#3 0 < PITTING.~ .003" 
#4 .003" < PITtING ~ .003" 

· #5 .00()" > PITTING ~ .010". 

FIGURE· C-4 TENDO~ WIRE INSPECTION 

175' 

200' 



... . . 

0 •• 

i. -

• 
,. 

~ 

PALISADES PLANT i 
FIVE YEAR TENDON SURVEILLANCE 

WIRE.lNseECTION DATA 

TENDON IDENTIFICATio'N Of·· ..33 
DATE TENDON lNsPECTED il-to,.1S BY J{. s. G Ollll t.c.I~ ~I 

WI RE LENGTH (FT) 133 e II y.," 

0' If' 13
1 

I I l . . . · 1 I 
'BH END S.«IH~~c II J. 

25' 

. 50'. . .. "o' . <:,q' 

. SAH Pl.6 oil~. 

75 1 

100' • '''° . ~ I I I .. SAMPc..E -II 3 . 
125' 

I I •t 
·133 llX. ... 

I I I 
·c11T - Ello 

150' 

175' 

CORROS)ON LEVEL #1 Nb VISIBLE OXIDA~ION: 
#2 VISIBLE OXIDATION, NO PITTING 
#3 0 < PITTING ~ .003" 
#4 .-003" < PITTING ~ .003" . 

. #5 .006" < PITTING ~ .010" 

FIGURE C-4 TENDON WIRE INSPECTION 

.-~ ... ;'. : ... ~ 

I . 

25' 
I 

50' 

75' 

100' 

125' 
; 

150' 
! 

'175' 

200' 

-



'. 
P /\ L I Sf 111 [S P L!\1 n· 

FIVE ·YE!\R TE!·murl su1<VElLU\NCE · , . 
"W· ' 1 r:- n 1 SD r.~ !JJ Q' i n ''U-"' t .~ J ... ,:.,'., .. ~~ ( 
i. l .\J~.J_J__l .. _i., -- •J..'LJL..t Ll vv f {"~ ·<::· C"I~""""' • 

TENDON ·InENTI FIC/\TION .. ~-=·_:z fJ_f) ___ ..,_ 
• > ))/\TE TENDON l NSPECTED __ Lt_:,:~~~-~/_·7_:,J: _____ BY --------

I I ··'"/ .df:''j . }. ,.,,.,,. ! I t , 
\ ·1 Ir>~ l El·1c::·1-1- 1 ( -- ) c...-':.~1,,,,., f' ':··· .l · 1,,. ! · 

I '•- - ~ ) I !- r -f'-· ~ . .,,.,. •;_···•- £)" "' th~,,..·• I J; ..-7 I 

J -r-1~ 

I . 

50' 

75' .100' .. 
I .. I . I 

~~~.rr.,-~~~~~~~-~-'""""""""""""'·"""''"""""";·~',;IOll~,':Jr~~~ 
. ;' .. ·, .. . ...... 

JOO' 
ta"""'"""""""'"''""""""~=·.....,,_,""""""""""'""'"'*'.~ -· ......___,,.·.....,...,.__,_...,.,..._,Ir='"""''""._ ... __,.....,,......,,._"""". ~~,._,.,_..,,~..,,.,.;=i 

125' 
··:,,-.··.h~::. 

150' 175' 
l-".,..... ....... =~ ............... --~ " ............ ··-~-' _..-.--=___....,,.~ ---.~ 

. ·~· .. , ' 200' 
. , 

. ~ . . . . . 175' . 
~~· n<> 1 · m>rm.<G ! = .,,!· -=-o ~\..,.._;__~ 

CORRO.SION LEYEL.@Yo VIS IBLE OXIDA_TI·O!~ 

: . 

#2 VISIBLE OXIDATION, NO PITTING -. 
#3 0 < PITTING ~ .003u 
#4 r003" < PITTING ~ ,003u 
t/5 I OCJ'.)" < !) 1 TT HlG .. -:. I 010 1

' 

FIGURE C-4 TENDON WIRE INSPECTION 

' 
i .. 



• ·-

• 

TENDON ·IDEi~TIFICATION ."1 .. 5 Cf fib . R~ 
DATE TENDON 1 NS!'ECTED ___ _L_i,l_-z CJL,...._Z-/j= .. = BY ------~-,.,,; , 

\ r 
. L . //"·'/' . <.I ........ . I 

'ilf{E .u~GTH C.FT) L"/·:) ~~·-r, ~.tl...L __ _ 

25'' 50 1 

t~:ir>"L3!.eb e, t""4:"~~Ntl.~4".TTF S--.~~~--.......... -----N•Pb"~~.,.,......'m¢;jll!O•+~~ll~...:-r.;o:t~'Ml<\,..,-.in::,.4 

50'· 
1--

75' 

... 

. . . I. . . . . . j . . . . I '. 
t~~~~;..·~~~\l<!i"c.~.o-~32U;\:.--:~~~~rl'.:4~~•w~--·~f',i•i:~·r~m:ct'!t1:l?.:1;ll~~~~L1iC':{ • 

. . : . . . . . . . · .. 
. ·. ·· .. · . . ... . ...... ·.· 

"100 1 125' 
~~~31-•o=t'C"Ci"a1",,_--;-+_,.,...,...,."""iao:::""°'< ...,,..,......., _ _.."'*'' .. "l:fW~!I 4UWL rwtr.rn~~=...,.__,Jl-'1o:arc:w..,_-""~~~.-..a~'9 

150 1 

~-
175' 

1-- -I 
175' 

-= --~ 
200' 

I .;'" f -{• = !-----~, 
..,,,~ 

Co.RRQSION. LEv;:t771 ~, VISIBL~. OXI.DATION . . 

( "i'f~VISIBLE OXIDATION, NO PITTING 
#3 0 < PITTING ~ .003" 
#4 .003" < PITTING :5. .003" 
#5 ,QObu < PlTTING ~ .010" 

FIGURE C-4 TENDON WIRE INSPECTION 

r· 
' 1., 



. ' 

---

e 
t '·---. 

TENDON . I DENT I F I c AT I ON .'i 5"' Cf 8 l'J . . 
DATE TomoN INSPECTED-' (~/]~f~~r:;~--:;~s=_ BY _J~(:l_.,._. __ 
H1nE LEt~GTH CFT) ___________ _ 

'100' 

FIGURE C-4 TENDON WIRE INSPECTION 

125 1 

150' 
:::'·.··~··· ... :,_···:·.:~: 

.. ·.·. . . .. 



.e.; 
... -· ..._. 

PALISADES PL/\tff 
FIVE .. YEAR Tamm~ SURVEILLANCE 
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(11) 1 NC l~E ASE PRE $SURE T 0 7'1 O PS I G** ' 
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: 0.00'1 

EXTENSION. THIS Is THE 1% YIELD ~ 
---i~OlN_I P8ESSURE l 
CJ3) Ru:on.IL1% Y1E1 D PorNr PRESSURE !!'So 
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:(17) l~Ll'l)lrn DrsTP,dCE BET\~EEN WIR.E BREAK AND. 

RAM END OF SPECIMEN 

-~THE .rn1:~isuRE APP.LI·E~ .·IN ·s.rEP. (9) SEATS ·THE. STREss.iNG WASH.ER ONTO THE 
BH, 

~~THIS Pl\l:SSURE EQUALS 0.17o OF GAGE LENGTH (Q,1% YI.ELD POINT PRE~SURE) • 
. . · -: •' 

~_, .. 

-FIGURE C-5 TENDON WIRE TEST 
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: PALISADES PLANT 
FIVE YU\R TENDON SURVEILLANCE 

. IENDON WISE TEST r·· .. 
l ___ .. 

----------------~-------~--~--~---~~---= 
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(3) MIE w IRE TLl~'-----------+--'-'·-.J._. _l._7_. !"_· ----
~E.Dlli~~_._._--~--------~11~._s_. _~_o_K_~_w.._~_-~ __ _ 
. (5) . t1EAS u RE H LBi..JlI.A!1 ....... - LJo..W...__,_._~----'-----t--,......,-~ ).--,S,.--1 ___ --:--
_{_Q) ME..B.s..um; GAGE LE~GTH . t;'I/'~ 
( Z) · (A LCJ,.,__' ~· ~---""--'-'-""-'-"'---><...C--..,;~..__...~-'--'--'--A-U-'-------.i-:--~-e B_'J_· ~-----'-------i 
(8) M~~ ~~s~~.D. TAG To . :. j 

--1 * ~00· 

. " 
(11) INCREASE PRESSURE To 190 PSIG** · f, 

.:. e ·. •·-(i2-)--<.J.J-l N~' C'-R~E A~S._E~PR~E-S~S~UR"'""'E._,,,,_._.U_,__NT.._._I.._L__.__.D_._1_.,.A~L ....... · ...,._I N ....... D ..... 1.--'CA......_T_._..O._....R-"S_,,,H....._.O'"'"'"W~S ~-,__ --· -
7
-· rt_"'~---. -------'-· l , 

'·--··:--n 0.00". ExTE·i~sroi~,·: .-TH1~ 'j'~ THE ·1% Yr.EL~ . -

, ( 1 LO :J. 'I /11.,, . 
! (152 RECORD PRES SURF (, (;,OO 
(] 6) RE-C08D" R'ULE8 .RE . :·:·.· ;:·.·. '7-r. . ' .. _ ..... -'-----'-

' (17) RECORD Dr~;ANcE B~TWEE~ -~I·R~ BREAK·A~ri·. 
: ·. 

RAM END OF SPECIMEN 

'~TH~ PRESSURE A~P~IE6 IN'~TE~·· (9) -~~ATS ~~i S~RESSIN~"~ASHER ONTO .THE.­
BH, 

**THIS PRESSURE EQUALS 0.1% OF GAGE LENGTH (Q,1% YIELD POINT PRESSURE), 

e/e.· ~ 
-FIGURE C-5 TENDON WIRE TEST 
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P/\L I SADES PLANT 
FIVE YE!\!< TENDON SURVEILLANCE. 

IElillOli Yi I ~E TEST . C~'. 
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. ilQLZ£.ruLL . . V' . ' 
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~ · :.-1 (12) INCREASE PRESSURE UNTIL.DI.AL .!~DJ.CATO.~ _SHovJs. . •' . ~. . : ... 
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'(17) RECORD DI~TANCE BETHEEN WIRE BR.EA.K ·.AN·D·. . .. :·. 

.1 .3~.L ". RAM END OF SPECIMEN ,~ 
I . . . . 

·*THE.PRESSURE A.PPLIE~ IN. sr~~ (g)'sEATs ··THE° sr·R~ss1N·G WASHER .. ONT~ ri1~ · . . . . . 

BH, · 

(\-*THIS PRESSURE 'EQUALS 0.1% OF GAGE LENGTH (Q,1% YIELD P9INT PRESSURE), 
.... ·ljfe. PA-J- . . ··. 

-FIGURE C-5 TENDON WIRE TEST 

~ . .. 

:- . 

. . .', .. • ........ ,.·. 
'• ..... · ... · 



.• 

PALISADES PLANT . 
. FIVE YEAR TENDON . SURVE I LlJ\NCE · 

TENDON WIBE IEsr: 
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0~00" Ex~ENS1QN, THtS Is THE 1% YIELD ------- .11 

PorNT 0 RESSURE 
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·(17) RECORD DISTANCE BETWEEN WIRE BREAK ANri. 

RAM END OF SPECIMEN 
·, . . .. \' 

. ~THE PRESSURE APPLI.ED IN S!EP (9) SEATS THE.~TRE~SING WA~~ER ONTO THE 
BH, 

·-· I) 

~~THIS PRESSUR~_~QUALS 0.1% OF GAGE LENGrH .(Q,1%.XIELD P91NT -PRESSURE), 
,.. . . . 

e;e.~ 
. -FIGGRE C-5 TENDON WIRE TEST 
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RAM END OF SPECIMEN 
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... PALISADES PLANT 

FIVE YEAR TENDON SURVEILLANCE 

'~ illIDON WIRE IESI 0 ,, .. · 6A~€.:11/g . t«!I 

798F 
#./ 

/~ .. ~. 15 
II-. S. GoRA.wSl(:.I : · 

• ).50 
99~, 
.39b 

(8) . MEASURE DISTANCE - LD. TAG To ,,. 

* ISOO · 

· (11) INCREASE PRE$SURE To 79" PSI G** 

c,,_ ciz) INcREAsE PREsSuRE UtmL DIAL INoicAroR SHows 

79()----· 

e 

0 On,, Ex·r-r·-· ...... , T·n·1c: I'"' TH··- 1 % v.-LD ·• u· •t:.·~;:,1u1~ •.. · . ...., ~.· t: ..Lo,ilt.. 

RECORD RULER ·RE 
RECORD DISTANCE BETWEEN WIRE.BREAK AND 

RAM END OF SP,EC IMEN ·. ,• 

55"" 0 

. *T~E PRESSURE APPLIED IN StEP (9) SEATS THE STRESSING WAS~ER 6NiO THE 
0 BH I . . . • . 

·**THIS PRESSURE EQUALS. 0.1% O.F GAGE LENGTH (Q.1% YIELD POINT PRESSURE). 

euP- CON€ 13R €RI<.. 

-FIGURE C-5 TENDON WIRE TEST 
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PALISADES PLANT 
FIVE YEAR. TENDON SURVEILLANCE'· 

IENDON WIBE TEST 

(8) MEASURE DISTANCE·- LD. TAG'TO 

* 

.. :ll 

• ;).SO. 

/.' 

/S'Oo 

(11) INCREASE PRE$SURE To 7'10 PSIG** e._._. -L.ll-U.~~~~~~~~..__..~-t----:~q~o_. ~----
1_.( · (12) INCREASE PRESSURE UNTIL DIAL INDICATOR Sl-iows .. 

. ·.~ CXT ... f '"" ........ L .. c. 'l.:> l Ul'i I 
TH.,.. 
I ! v IS . TH... , "' v ..... I D 

C. J..10 I .I. C. L 

·5~50 

(14) RECORD Rut ER ~ 'UG.. 
. (] 5) RECORD PR ES s ~·~~~~~.....__....~__._._,,._.._._ _______ ~_7,,,_~-0_. _........__ __ 

. 7 'L,1 . (16) R~cORD RuLER~~·~~~~~~~~~~-~-~-n_w~~~~-; 
.. (17) RECORD DisTA~~E BETWEEN WIRE BREAK AND 

RAM END OF SPECIMEN 
""> ,. 

·9hG, ~IXEO £11ti 

*THE PRESSURE APPLIED IN STEP (9) SEATS THE STRESSlNG WASHER ON~O THE · 
·aH. 
**THIS PRESSURE EQUALS 0,.1% OF GAGE' LENGTH (Q,1% YIELD POINT PRESSURE), 

Cl uP- Cct-1e · l312tflK.. 

-FIGURE C-5 TENDON WIRE TEST 
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PALISADES PLANT 
. FIVE YEAR TENDON SURVEILLANCE 

IENDON WIRE TEST 
6R&e ti J./. _,.,__,, ____________ __,, ___________________________ .__ 
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(8) MEASURE DISTANCE - I.D. TAG To 

/5()(). 

190. 

.. 

5810 

() 

• 

(}5) RECORD PRESSURE AI HIRE FAILURE (PSI) ---i----1,,_5--,---5_0-=------• 
Cl6) REcoRD . Ru1 ER READ 1 NG Ar EA1 LURE·· (1 N) 7.:Y,," · 
(17) RECORD DISTANCE BETWEEN WIRE BREAK AND 

RAM END OF SPECIMEN 7-i-''. 
·,*THE PRESSURE APPLIED IN SIER (9) SEATS THE STRESSING WASHER ONTO THE '. ' . - - . . 

BH, 

~*THIS PRESSURE EQUALS 0.1% OF GAGE LENGTH (Q,1% YIELD P91NT PRESSURE), 

eu p .. c. 0.U~ 13 fl. EA I<. 

-FIGURE C-5 TENDON WI~E TEST . 
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PRINCIPALS 
. J. F. WISS 

J. R. JANNEY 
R. C. ELSTNER 

Wiss, _Janney, Elstner and Associates, Inc. 
CONSULTING AND RESEARCH ENGINEERS 

(312) 272-7400 

330 Pfingsten Road Northbrook, Illinois 60062 

.. ·CONSUL TING 
SPECIALISTS 

H. W. MURRAY 

E. E. ELLWOOD 
C. L. OLESON 
W. E. WAGNER 

ENGINEERING 
Di RECTORS December 8, 1975 ASSOCIATES 

W.R. COOKE 
J. A. llANSON 
J. hi. HANSON 

E. L. PERRINE 

T. M. BROWN 

Inland Ryerson Construction Products Co. 
1560 N. 25th .Avenue 
Melrose Park, Illinois. 60160 

Attention: Mr. D. Waitkus 
Mr. R. DeCheske 

Gentlemen: 

Re: Palisades Five Year 
Tendon Surveillance 
WJE No. 75563 

L. E. COPELAND 
0. E. CUR.TH 
0. C. GUEDELHOEFER 

R. J. KRAUSE 
P. W. LINEHAN 
B. J. MORGAN 

C. A. PETERSON 

S. G. PINJARKAl!. 

H. K. PRESTON 
E. A. SALSE 

J. G. STOCKBRIDGE 

This letter will serve as our report covering tensile tests 
conducted on samples of 1/4 inch diameter prestressing wire submitted 
by Inland Ryerson Construction Products Company, Melrose Park, Illinois. 

The samples .had been removed from the Palisades Nuclear Plant 
for their five year tendon surveillance program. The samples were cut 
to length and tagged by Inry.co personnel and brought to Wiss, Janney, 
Elstner and Associates, Inc~ for testing. Tests were conducted on 
November 24 and 25, 1975 with a verbal report of the test results given 
to Mr. Waitkus on November 25, 1975. 

Test No. 

The table below lists the test values obtained. 

TABLE I 

TENSILE TEST RESULTS 

Ultimate Load 
Pounds 

Marked ~ 59 BD wire #3 - Buttonhead end of 48' section 

1. 
2. 

Elongation 
%(1011 G.L.) 

5.2 
5.1 



. Wiss, Janney, Elstner and Assodates, Inc. 

Inland Ryerson ~onstruction Products Co. 
Attention: Mr. D. Waitkus 

Mr. R. DeCheske 

Table I - cont. 

Test No. Ultimate Load 
.Pounds 

Marked - 59· BD wire /13 - cut from middle of 52' section 

1. 
2 .. 

13,200 
13,080 

Marked - 59 BD cut from broken end of 52' section 

. 1. 
2. 
3. 

12,660 
12,280 
12,620 

If there are any questions please let us know. 

Respectfully submitted, 

December s, 1975 
Page Two 

Elongation 
%(l0" G.L.) 

5.8 
5.6 

5.1 
5.3 
5.3 

. WISS; JANNEY, ELSTNER AND ASSOCIATES, INC. 

· 1··a1:· · r· ~-/ ~ · .... /., ~,:;.,.., ··- r ---~ ....-. //~ z /i... ·: . 1: '_/ ,,...,_, . .._,.,_. ' 

.· , . Robert Krause 

RK:ll 

cc: H. Gorowski 



Appendix H 

Button Head Criteria 1610, 

Inryco, Inc. 
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Tile ultiniutc: strength of 1·dres 1·tith upset button hencls, as used for the I3BR Post..: 
Tensioniny method, depends on several fnctors. These are: 

llu.rdness of Gase 
- Dim8nsions of Gore Hole 

Head Di1;1ens ions 
- Eccentricity 

Crack Influence 

The stress relieived 1·1ire corresponding to /\ST:·l A-421--658,l\ 1·1ill give button heads 1·1hich 
provide an anchor that 1·till develop the ultimate strength of the wire as long as the 
standards established· are met:. 

HARDNESS OF Gfi,SE: 

For proper rcrfonnance of the Inland-Ryerson button head, the material upon 1·,11ich it 
scats r.1ust have a Rocb1el1 11 C11 hardness cif 29 to '10 .. This hardness is accor.1pl ished 
and certified 1·1ith an·oil quench and tempering process, as well as hardness testing . ] . 

f,3; DH\F.l\SIOf1S OF BORE HOLE: 

J e For the 1~0-s~e~fecti ve performance of the Inland-Ryerson button head the bore through 
I?. the bz:~c r.~2.t0.~'i2.l. '.'!ill b~ 0.20·0" '!:0 0.270 11

, Tl~·'? C01"!1r:rs: ~.t thn h11t1·nn hr;irin~ s11rfrirP 

'lm \'Ji 11 be broken to· a radius of 0 .015 11 
• The corners at the opposite or feed end may be 

broken to a radi u.., of O. 093 11 inaxi mum. 

llE/\D ornrnsrn:is: 
\ 

~ A. Diameter: 

·~ 

The limits of the button head diameter are .366 11 :ninimurn to .395 11 maximum 
diameter. 

B. lle_i ght: 

The limits of the button head height are .252 11 minimum to .272 11 maximum 
height. 

ECC[!HRICITY: 
/ 

Eccentricities not noticeable 1·1ith the bare eye arc unimportant. Large eccentricities 
h'!iich ure easily noticeable 1·:ith the bare eye may lead to a premature fr0cture 2nd 
must be uvoidcd. It is ir.1perutive that the button head lrnve. a bearing surface on all 
sides. The bearing surface rnst be continuous and sy1:L.'1letrical about the 1·1ire axis 
1·1ithin the established tolcril.nce. Eccentricity of tile button head from the axis of 
the 1·1ire sho.ll not exceed 0.010". 

_], _______ ---
' ~ i~ 1 · 1- r. (', "'' f II I" ,. t · -•' 1 £ \. ·' :-~arch 28, l9G9 
::; i · l r LL..._•• _ ~,q:•\·nc·1·:·1r.· lJu1v io, 19G~ lt, .. , 1~t~l1 ·~p -~----· ·--- -.·-···--



I ·A t .' ~ 

·. r. 

..::--------- --··-·-"··--·-.. ·~·-'----
-.PAGE 1G10 

2 of 2 

Wien upsetting cci-tain steel \·1ires, \·1hich other\'!ise have fully satisfu.ctory properties, 
cr0cl~s Liccoi·:1c noticcl'..blc at the sicle of the head; The influence of these cracl~s is of 
little si~;i1ificunce \·1ith respect to the button head developing tho ultimate strength of 
the \'lir_c pi-oviding the follol'ling requirer:1cnts are h~ld: 

A. 

[3 • 

c. 

D. 

E. 

In no event shall t\-10 inclined splits occur in.the same plane. 

The perrnissib}e opening of any one split beh:een 30° to 45° with respect to 
\vire axis is 0.002 1! maximum. 

The sum total of a 11 sp 1 its or the opening of one sp 1 it 1 ess th t:tn 30° sha 11 
not exceed O. 060 11

• • 

Splits shull not intersect. 

Slips \·1hich occur at approximately 45° are acceptable if open less than 
.002 11

• lf open gretiter than .002 11 it shall be considered a split \vith the 
applicable c~iteria applied. 

A split is defined as a crack resulting from ~ defect in the wire. 
~plits are oriented parallel to the axis of the 0ire. 

Normally, 

f\ sl·ip ·is def1nec1 as c1 s~car crJck rcsuHing f:-:-om excessive cold 1·1orkino. 
Slips are normally oriented at approximately 45° to the \·Jirc axis and 1·1ill 
appear on botn sides of the but ten head. 

\ 
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APPENDIX I 

Failure Analysis of Tendon Wire, 

Containment Buildi~g Post-Tensioning System. · 
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ABSTRACT 

This report covers the metallographic investigation by 
the Materials and Quality Services Department of the 
failure of one wire from tendon 59BD of the Palisades 
Nudear Plant containnient structure. 

The results of the investigation indicate that the wire 
failed in tension due to a material defect. There was. 
no indication of an environmental ·contribution to .the 
failure. 



TABLE OF CONTENTS 

TITLE PAGE 

INTRODUCTION 1 

SUMMARY AND CONCLUSION 1 

RECOMMENDATIONS 1 

MATERIALS 1 

PROCEDURE 

·Specimens 1 

Test Results 2 

Visual Examination 2 

Metallographic Examination 2 

DISCUSSION 3 

ACKNOWLEDGEMENTS 3 



I INTRODUCTION 

A failed wire from tendon 59BD of Palisades Nuclear Plant containment 
structure was discovered during the 1975 tendon surveillance program. 
The end of the wire close to the break was reported to be sticking out 
approximately 3/4 of an inch from the stressing washer on removal of· 
the grease cap. The actual time of failure of the wire, which had been 
installed in 1969, is not documented. 

The purpose of this investigation is. to determine the cause of failure; 
particularly to examine for indications of environmental effects, material 
defects, or simple tensile overload. 

II SUMMARY AND CONCLUSION 

. . . 

. This investigation documents grain bo~ciary fractures and low tensile 
. properties developed by tensile speeimens in the vicinity of the service 
failure~ ·These two ·observations are related and both contributed signi­
ficantly to t4e failure of the ten.don wire. No indications of enVi.ronment 
reiated mechanisms such as corrosion or stress-corrosion, or incorrect 
installatio.n procedures were apparent. 

The results of this investigation indicate that the tendon wire failed due 
to material defects while under a tensile load. 

iII RE COMMENDATIONS 

Since there is no indication that the service environment contributed to 
the failure, there are no spedfic recommendations that can be made for 
additional protection of remaining wires. 

IV MATERIALS 

The tendon wire was purchase.d to ASTM specification A421 "Uncoated 
Stress-Relieved .Wire for Prestres'sed Concrete". 

V PROCEDURE 

Speci.m.ens 

Four pairs of tendon wire specimens, each pair representing one tensile 
fracture, were submitted for examination. Three of the four pairs were 
froII'l tensile tests performed on the f~iled wire. The fourth pair included 
the fraotur.e ili:iat.o:ccurred in service (service fracture). 

- 1 -



Seven additional specimens from the failed wire had also been tensile 
tested. Fractured specimens from these tests were not submitted. One 
additional tensile test (specimen No. 11) from a location adjacent to the 
service failur~ was performed by M&QS. 

Test Results 

A .sketch of the failed wire, which shows the relative locations of the above 
samples, is provided in Figure 1. Results of tensile tests, which are 
recorded in Table I, reveal a marked decrease of ultimate tensile strength 
{Spt~ciinens Nos. 3 and 11) adjacent to the service failure. 

Visual Examination 

Visual examination of the tensile test specimens revealed the characteristic 
ductile cup and cone fracture surfaces with the exception of specimen No. 11. 
The flat areas of specimen No. 11 and the service fracture are off-centered 
in contrast to the circular centered flat area of the three 11 good11 tensile 
specimens. The fracture surfaces are shoW!l in Figure 2. 

The service fracture surfaces contained matfog areas which exhibited 
temper colors ranging from straw to blue. This area is visible in Figures 2{c) 
and 4 as a dark zone. The existence of temper colors on the fracture 
surface indicates the presence of a crack during the final tempering or 
stress-relieving heat treatm.ent. 

The crack visible. in Figure 5, located approximately 1 inch from the service 
fracture, had propagated on a 45 degree angle to a depth of O. 03 inch. 

Metallographic Examination 

Mounted and polished specimens were prepared from the service fracture 
and from tensile specimen No. 1 to expose longitudinal sections through 
the fracture surfaces for metallographic examination. Figure 6{b), 7 and 8 
are from the service fracture specimen at increasing magnifications to show 
voids and grain boundary fractures in the vicinity of the main fracture. ·The 
voids are spaces believed to have been occupied by g!ains .encircled by 
fractured boundaries that fell out during polishing of this section. A similar 
examination of tensile specimen No. 1 indicated it to be free of such · 
imperfections. 

Scanning electron micrographs from flat areas of tensile specimen No. I and 
from the service fracture are shown in Figure 3. These show primarily 
a dimpled fracture surface, which is characteristic for ductile tensile 
fractures, with some clea·-a.ge areas. Examination of the 45 degree surfaces 

showed a dimpled structure. 
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VI DISCUSSION 

Tensile tests.from various locations along the length of tendon wire 
demonstrate· a marked variation in tensile strength. The two iowest values, 
below the minimum specified st:i:ength, were obtained from specimens 
removed· from the vicinity of the service frac:ture. Results of the remaining 
nine tensile test exceeded the ininiinum. specified tensile properties. 

The embrittled grain boundaries, apparently limited to a length of wire 
adjacent to the service fracture. degraded the wire's tensile properties • 

. This, in addition . .to the precrack, resulted in the .wire fc~.ilure under the 
influence of an applied load, presumably during installation. 

The specific cause of the precrack, a manufacturing defect, has not been 
pursued in the course of this investigation, aithough it is likely related to 
the inferior grain boundary properties. No indication of a time dependent 
.fracture mechanism was evident on examination of the fracture surface. 
The wire, therefore, is believe.cl to have failed by the application of a single 
load during post tensioning of the tendon. Its failure may have gone 
undetected if it had broken, as the evidence indicates, at a stress significantly 

' lower than the specifi~d minimum required tensile strength. ' 
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TABLE I 

Tensile Test Results· 

Sample Ultimate Yield ElOngation Sample 
Stress Stress Length 

No. KS! KS! % inch 
( 1 % elong) 

1 . 255 215 4.5 99 9 /16 

2 257 212 6. 1 99!' 

3 228 200 5.0 99t 

4 267 5.1 10 

.. 5 268 5.2 10 

6 269 - 5.8 10 

7 266 5.6 10 
J;>~";;,..,., 

8 258 5. 1 10 

9 257 . 5. 3 10 

10 250 10 

11 212 10 

ASTM A-421 
Tensile Req. 240 192 4.0 
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_Shop 
End 

Ser ice Frac ur 

#1 #4 #5 #2 #6 #7 #8 #9 #10 #3 #11 iv .l7/ ~117 
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FIGURE 1 

Map of failed tendon wire showing 
location of eleven tensile specimens 
and the service fracture. 

Field 
End 

3 1 8 11 
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(a) MAG. lOX 
(h)··· MAG •... lQX .. 

FIGURE 2 

(a) Tensil~ test sarriple No. '1. Cup-and-cone fraeture 
characteristic of ductile materials. 
. . ' . . . . . . . . ~ . . _·. ., . ' . 

(b) · Tensi,le test sci.mple No. l l 0££ center,ed flat area. 

(.cY Sery.ice 'break. 0££ centered flat area. 

·-.: .: : 
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(a) MAG. IOOOX .. (b) MAG. IOOOX 

FIGURE 3 Scanning electron fractographs of. 
fracture surfaces, both consist primarily of dimple 
fracture. 

(a) from flat area of tensile t1est sample No. I. 
(b) from flat area of service failure; 
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. ._ 

MAG. lOX ·· 

FIGURE 4: Servi.ce fracture~· 
Temper:'cq.lor· betwe~:n· two al'.' rows• 
visible 01r· fracture c9ne. · 

MAG. lOX 

FIGURE 5 . Shallow crack appr~~-
1 inch from servic~ fracture. · 

·.' .. · 
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. · (a) > MAG; 12:X < , .· 
.. :_ ' .. 

(b) MAG. 12X 

FIGURE 6 L~ngitudinal Sections through 

(a). tensile test No.·· 1 fractUre, and 
(b) service fracture.· 
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Fracture profile 

FIGURE 7 Higher 
magnification of area 
marked in Figure 6. 
Numerous voids are 
visible. 

MAG. 75X 
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FIGURE 8 Selected area 
from Figure 7. Grain boundary 
separation and voids are. visible. 

MAG. lOOOX 
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APPENDIX J 

Crack Maps of Tendon Gallery•. 
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