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PREFACE

A

The second tendon surveillance after tendon retensioning of the
R. E. Ginna Nuclear Power Plant containment structure was performed during
July and November of 1983. The report contained herein constitutes the final

report for that surveillance.
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1.0

2.0

2.1,

INTRODUCTION

The 1983 surveillance of containment vessel tendons for the

R. E. Ginna Nuclear Power Station was performed during July and
November. This was the second surveillance performed after 123 of
the tendons (out of a total of 160 tendons) had been retensioned
in June 1980. A representative sample of 18 tendons was selected.
The list of selected tendons, and the reasons for their selection,
is included as Table 1. The procedure used for the surveillance
is included in Appendix A.

During the surveillance it was found that the stressing rod
coupler would not thread onto tendon #133, so tendon #76 was
selected as a substitute. The reasons for its selection were tﬁe
availability of an existing force prediction calculation and
force-vs-time curve, and the fact that it is adjacent to
tendonﬂ#75 which was damaged following its surveillance

inspection.

TENDON FORCES

Lift Off Forces

The forces obtained from two calibrated measurement systems are
reported in Appendix B. One system uses the gauge pressures of

the stressing ram as input into the calibration equation.
Force (kips) = 0.896 + 0.1274 x Gauge Pressure(psig)
This equation resulted from a linear regression fit of the

force-gauge pressure data obtained during the calibration of the

pressure gauge and stressing ram as one unit.

Gibert /C 3lth




2.2

The second measurement system consists of the calibrated strain
gaged stressing rod, which measures the force in the tendon

directly. The calibration equation for this system is
* Force (kips) = 0.2004 x Strain (micro-inches/inch)

The above equation was used during July 1983 prior to the accident
involving tendon #75. That accident also damaged the stressing
rod, requir}ng the fabrication and calibration of a new rod. The
calibration formula for the new rod, used for all tendon testing

performed in November 1983 is

Force (kips) = .1997 x Strain (micro~inches/inch)

a

The Data Sheets for each tendon (see Appendix C) indicate which

constant was used for that tendon.

From the completed data records in Appendix C (Data Sheet 1), both

measurement systems obtained tendon forces that were generally in

good agreement at all increasing and decreasing pressure levels

indicating that confirming force data was obtained. At lift off,
the agreement in forces was excellent. The official tendon forces
are considered to be the lift off values measured just prior to
applying the 6% force increment and using the strain gaged
stressing rod results. These forces are presented in column (1)
of Table 2.

Average Tendon Force

From column (1) of Table 2, the average force for the 18 tendon ”
sample is 709 kips. The sample includes four tendons (35, 36, 116
and 120) that were retensioned in May of 1969, as part of a 23
tendon group. These tendons were not retensioned in June 1980
with the remaining 137 tendons in the containment. As expected,
the lift off forces for 35, 36, 116 and 120 were lower than the
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remaining sample tendons. Therefore, to make use of the forces
from the 18 sample tendons in order to obtain the expected average
tendon* force for all 160 tendons in the containment, a weighted
average should be constructed. This was done, resulting in the
expected average tendon force of 713 kips reported in Table 2.

' ,

The formula for calculating the weighted average is:

Weighted Ave. = 137 (Fjave) + 23 (Fjpave)

160

where: Fjave = average force of 14 tendons from June 1980

retensioning )

Fpave = average force of 4 tendons from May 1969
retensioning -

160 = total tendons in Ginna containment structure

Following surveillance inspection of tendon #75, an accident
occurred ‘causing shims to be dislodged and some tendon wires to be
broken. The tendon was repaired by, first, detensioning, removing
the broken wires, and then retensioning. The result of the repair
is that tendon #75 was restored with a tendon force of 531 kips.
An additional weighted average of 711 kips has been provided in

Table 2 to reflect the "as left" force in tendon #7S.

The formula for calculating this additional weighted average is:

Weighted Ave. = 136 (Fjave) + 23 (Fpave) + Fyg

160

where: Fjave = average force of 13 tendons from June 1980
retensioning

Foave = average force of 4 tendons from May 1969
retensioning

F75 = force in tendon #75 after repair

160 = total number of tendons

Gdbert /Commonwealth
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2.3

2.4

Acceptance Criteria

In the Ginna Technical Specification, Section 4.4.4.2 provides the
acceptance criterion for the lift off forces. The criterion
requires that the average stress of the sample tendons not be less
than 144,000 psi, which is equivalent to 636 kips. The 636 kip
value represents the minimum required average tendon force for the
tendons. Actually, considering that in this surveillance (or
possibly any surveillance) the tendon sample includes tendons that
were not retensioned in June 1980, the weighted average of the
sample forcés (rather than the absolute average) should be
compared to the 636 kip requirement. The "as-found" weighted
average of 713 kips exceeds the minimum requirement of 636 kips by
12.1%. The "as-left" (after Tendon #75 repair) weighted average

of 711 kips exceeds the minimum requirement by 11.8%.

Comparison with Predicted Forces

In order to determine if tlie tendons are experiencing an abnormal
rate of force loss with time, the measured lift off force for each
sample tendon is compared with the force predicted for the tendon.
The'predicted forces were provided to RG&E prior to the start of
the surveillance in References 1 and 2. This information included
force-versus—time history curves for all sample tendons involved
in the surveillaﬁce, along with a table containing the forces from
these curves which apply for this specific surveillance. These
predicted forces are shown in column (2) and column (3) of

Table 2. Also, for each of the 18 surveillance tendons, the
force-versus-time history curve that was included in References 1

-

and 2 are provided herein in Appendix D.
Two sets of predicted forces are presented, which are denoted as
ESR WITH RT and 16% RELAX. WITH RT. The difference in the two

sets of forces is due to different stress relaxation properties

used for the tendon wires. These properties result from the
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evaluation of the stress relaxation testing performed at
Lehigh University. The method for establishing the stress
relaxation values is summarized below. A detailed report on this

work has been issued (3).

In one case, the individual Effective Stress Relaxation (ESR)
values of the tendons determined from the June 1980 lift off tests
were used. These are the values of stress relaxation which
individual tendons had to exhibit in order for the predicted and
measured forces to be equal in June 1980, after deducting other
known losses. The ESR values were then reduced by the factors
developed from the Lehigh restressed wire tests to take into
account the fact that the tendons were retensioned in June 1980.
These factors significantly reduce the ESR values and,
consequently, result in higher values of predicted tendon force.
This effect can be seen from the figures in Appendix D where, for
information, curves noted as ESR WITHOUT RT have been included in
some figures. These curves are comparable with the curves marked
ESR WITH RT, the only difference being whether the retensioning

effect on stress relaxation has been included.

In the second case, a stress relaxation curve developed from the
Lehigh tests on both the unrestressed and the restressed wires was
used. The basis for this curve is the following. From the test
results of the sample wires (prior to restressing) for Tendon 76
(heat #30091) and Tendon S1 (heat #19477), 90° F stress relaxation
curves were constructed by linear interpolation between the 68° F
and 104° F test curves. The 90° F temperature was selected as an
average value for the 85° F to 95° F range which the tendons are
expected to have experienced during most of their existence in the
containment. This resulted in one curve for heat #30091, with a
16.7% stress relaxation value at 100,000 hours, and one curve for
heat #19477, with a 14.2% stress relaxation value at

100,000 hours. The time of 100,000 hours was selected since the
June 1980 lift off tests occurred at approximately 100,000 after

Gilbert /C Ith




original tensioning in 1969. 1In these tests, the average ESR

value was approximately 15% for each of the three heats tested.
Therefore, since this value was within the 14.2% and 16.7% values
described above, 15% at 100,000 hours was selected to establish
the one stress relaxation curve to be used for all the tendons for
future force predictions. This curve was determined by scaling
the 16.7% curve for heat #30091 to 15% at 100,000 hours. The
16.7% curve was selected over the 14.2% curve to establish the
shape of the 15% curve because the 16.7% curve was based on
longer-time data; consequently, its shape was established more
accurately out to 40 years. The resulting curve with 15% at
100,000 hours exhibits a 40 year relaxation of 15.9%; therefore,
it is referred to as the 16% RELAXATION case in Table 2 and in the
figures in Appendix D. Finally, the same factors discussed above
to account for the retensioning effect (to reduce relaxation) were
applied to the 16X curve, and this is noted as 16% RELAX. WITH RT

in the table and figures.

The two relaxation cases described above were in effect for the
July 1983 surveillance as part of the task to determine if one
curve, namely 16% RELAX. WITH RT, could be used for all the
tendons to predict forces which'would be in reasonable agreement

with those measured.

The measured lift off forces appearing in column (1) of Table 2
are also indicated on the curves in Appendix D by a circled dot.

A comparison of the lift off forces with the two predicted curves,
denoted as (1) and (2), generally shows good agreement. The
actual percent differences for the surveillance tendons are shown
in columns (4) and (5) of Table 2. From these results, the forces
for 9 of the 18 tendons exceed the predicted values. For all but
one of the remaining 9 tendons, the amounts by which the measured
forces are less than predicted are small and well within the 5%
tolerance allowed, indicating that no abnormal force losses have

occurred. The one exception is tendon #125 which is 5.3% below

Gudert /Commonwealth
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2.5

the prediction based on Effective Stress Relaxation. However, a

review of the force prediction calculations indicated that the
Effective Stress Relaxation for this tendon was much lower than
for other tendons, resulting in a high predicted force using this
method. Consequently, the force prediction for tendon #125 based
on 16%Z RELAX. is believed to be more realistic, and the measured
force is only 2.0%Z below this value. Considering all the tendons
involved in the surveillance, a comparison of the results between
column (4) and column (5) indicates that the 164 RELAXATION case
generally agrees better with the measured forces than does the ESR
case. Therefore, there appears to be sufficient justification to
restrict future surveillance tendon force predictions to the case

of 16% relaxation, accounting for the retensioning effect.

Future Need for Tendon Retensioning

.In order to determine the need for future tendon retensioning, it

is necessary to compare the stress relaxation experienced at the
1983 surveillance with that predicted in Figure 5 of Reference 3.
This comparison has been done for the tendons retensioned in

May 1969 where the 11%Z actual stress relaxation compares favorably
with the 11.2% stress relaxation read from the 1000 hour curve in
Figure-5 at 124,000 hours. For the tendons retensioned in

June 1980, the 5.4%Z actual stress relaxation also compares
favorably with the 6.2% stress relaxation read from the 1l year

curve in Figure 5 at 27,000 hours.

From the 1000 hour curve in Figure 5 of Reference 3, the average
stress relaxation for the group of 23 tendons which were
retensioned in May 1969 (1000 hours after original tensioning) is
12.7% at 350,000 hours (estimated plant life of 40 years).

Applying this relaxation percentage loss to the average tendon
force of 758K for these 23 tendons at retensioning produces an
estimated average tendon force of 662K at the assumed plant life of

40 years.
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The average stress relaxation for the group of 137 tendons

retensioned in June 1980 can be read from the 11 year curve in
Figure 5 (above) as 10.3% at 253,000 hours (approx. 29 years after
retensioning). The average tendon force for this group at
retensioning was 760K. Applying the stress relaxation percentage
loss to the average retensioning force produces an estimated

average tendon force of 682K at the 40‘year plant life.

In order to account for Tendon #75, which was restored to a tendon
force of 531K following the accident mentioned in Section 2.2, a
value for stress relaxation of 10%Z has been read from the 1l year
curve in Figure 5 at 233,000 hours (approx. 25.5 years after
retensioning). The effect of this stress relaxation would be to
reduce the estimated tendon force for this tendon to 478K at the

40 year plant life.

In order to compare the above tendon forces with the design
requirements, a weighted average tendon force at the anticipated

plant life of 40 years has been constructed as follows:

23(662) + 136(682) + 478
160

Ave. tendon force @ 40 years = = 678k
The Ginna Technical Specification, Section 4.4.4.2 requires that
the average stress in the containment vessel tendons be not less
than 144,000 psi, which equates to an average tendon force of
636k,

Since the predicted average tendon force of 678K at 40 year plant
life exceeds the required minimum average tendon force of 636X by
42k (6.6%) it can be concluded that no additional tendon
retensioning will be required for the remainder of the life of the

plant.
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3.0

4.0

CONCLUSIONS

The results of the completed tendon surveillance, in which 18
sample tendons have been lift off tested, indicate that the forces
in the tendons are being maintained at the levels expected, and no
abnormal force losses have occurred. In fact, the agreement
between the actual and predicted tendon forces is better than that

which is generally experienced on other containments.

Based on the forces measured in the sample tendons, the average
force level of the tendons in the containment is 711 kips, and
this exceeds the minimum required value of 636 kips appearing in

the Ginna Technical Specification by 11.8%.

Based on the results of this surveillance, it is recommended for
future surveillances that the predicted tendon force calculations
be based on a 40 year wire relaxation of 16%, applicable to all
tendons, and multiplied by factors to account for the retensioning
effect. The information necessary to implement this

recommendation is in Reference 3.

From the results of this surveillance and a comparison of actual
stress relaxation with that predicted, no future retensioning of
tendons should be required for the remainder of the expected plant
life.

REFERENCES

1. Letter: J, F. Fulton (G/C) to C. A. Forbes (RG&E), dated
July 18, 1983. (13N1-GR-T4289)

2. Letter: J. F. Fulton (G/C) to C. A. Forbes (RG&E), dated
July 20, 1983. (13N1-GR-T4295)
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3. GAI Report No. 2499, ''Stress Relaxation Properties of

Retensioned Wires", December, 1983.
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GINNA

TENDONS FOR 1983 SURVEILLANCE

Tendon # Heat # Reason for Selection
From July 1981 Surveillance

13 19477 (51) Load Cell

36 10355 (150) Retensioned at 1000 hours

39377 (Largest Percent Loss)

51 19477 (51) Third Largest Percent Loss
53 19477 (51) Load Cell

62 21504 Second Largest Percent Loss
93 39377 Load Cell

116 Unspecified Retensioned at 1000 hours

(Smallest Percent Loss)

125 30091 (76) Largest Percent Loss

133 39377 Load Cell

155 19477 (51) Smallest Percent Loss
Remaining Tendons

18 *+ 30091 (76) Largest ESR from this heat
35 10355 (150) Retensioned at 1000 hours
40 30091 (76) Arbitrary from Heat 30091
60 21504 Arbitrary from Heat 21504
75 30091 (76) 16%Z ESR from this heat

120 Unspecified Retensioned at 1000 hours
128 30091 (76) Smallest ESR from this heat
160 19477 (51) Arbitrary from Heat 19477
ESR = Effective Stress Relaxation as of June 1980 (prior to retensioning)

( ) = Tendon # of wire for relaxation tests

Summary by Heat #:

5 tendons from 19477 (51)
5 tendons from 30091 (76)
2 tendons from 10355 (150)

2 tendons
2 tendons
2 tendons

from 21504
from 39377
from unspecified heat

TABLE 1 TENDON SELECTION FOR 1983 SURVEILLANCE

Gdbert /Commonwealth
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LIFT OFF FORCES (KIPS)

MEAS-PRED (2)

PREDICTED PRED _
TENDON ESR 16% RELAX. ESR 167 RELAX.
NO. MEASURED WITH RT . WITH RT WITH RT WITH RT
(1) (2) (3) (4) (5)
13 730 693 711 5.3 2.7
18 727 703 . 721 3.4 0.8
35% 662 661 650 0.2 1.8
36% 664 686 661 -3.2 0.5
40 731 714 711 2.4 2.8
51 709 718 712 -1.3 -0.4
53 731 697 711 4.8 2.8
60 711 712 707 -0.1 0.6
62 715 723 720 1.1 -0.7
75 723 705 709 2.5 2.0
76 700 695 704 0.7 ~0.6
93 706 702 711 0.6 0.7
116% 693 660 656 5.0 5.6
120% 680 693 661 -1.9 2.9
125 702 741 716 -5.3 -2.0
128 709 716 703 -1.0 0.9
155 745 709 703 5.1 6.0
160 721 711 709 1.4 1.7
Ave. 709 702 699 2.5(3) 2.0(3)
We. Ave.(l) 713
We. Ave.(2) 711

*Retensioned in May 1969
(1) Weighted average using inspection value of 723K for Tendon #75.

(2) Weighted average using value of 531K for Tendon #75 as repaired.
(3) Average of the absolute values.

TABLE 2 MEASURED AND PREDICTED TENDON FORCES

Gdbert /Commonwealth
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2.3

2.3.1

2.3.2
2.4
2.5
2.5.1

2.5.2

2.5.4

PT-27.2:1

PT-27 - 2

- PR

TENDON SURVEILLANCE PROGRAM FPOLLOWING RE-TENSIONING

PURPOSE:
Ep———————————

To provide the instiuctions necessary to perform a tendon
lift-off surveillance after the re-tensioning program has
been completed to verify that the tendon forces are within
Technical Specification limits.

To obtain data needed to continue the investigation into
the larger than prgdicted tendon losses.

b
TEST REQUIREMENTS:

To measure lift-off forces in eighteen (18) selected tendons
including the four (4) tendons with load cells.

To compare lift-off forces with those predicted.by applying

‘factors developed from the retensioned wire tests at Lehigh

University, to retensioned wire stress relaxation property
curves. ’

' To compare the two force measuring systems:

Strain gaged étressing rod.

Pressure gauge and effective ram area.
To test the 6% overstress effect.
ACCEPTANCE CRITERIA:

The measured lift-off force of each tendon will be evaluated
in accordance with the present "Ginna Technical Specifications".

Any tendon having a lift-off force less than 9.6 GUTS (636
kips) will be considered not acceptable.

Tendons on each side of all unacceptable tendons will be
surveyed according to the procedures of 2.5.4 and 2.5.5.
They shall be sequenced next after the unacceptable tendon
with the lowest numbered tendon being first.

If both adjacent tendons have lift off forces greater than
B.6 GUTS (636 kips) and the average is greater than 636
kips, the group will be considered as meeting the specifications
(comments will be included in the surveillance report on
this tendon).




2.5.5

2.5.7

2.6

2.6.1
2.6.2
2.6.3
2.6.4

e e »em vmar e

PT-27.2:2

If only one adjacent tendon has a lift off force greater
than 6.6 GUTS (636 kips) but the average of all three is
greater than 636 kips the group will be considered as meeting

the specifications.

If both adjacent tendons have lift off forces less than
@.6 GUTS (636 kips) or either average in 2.5.4 or 2.5.5
is less than 636 kips, the group will be considered to not
meet the specifications.

All tendons evaluated as unacceptable will be retensioned
to @.7 GUTS at the end of the surveillance.

The tendon selecti?n process will:

Verify that tendon force losses have stabilized.

Survey enough tendons to extend present data base.

Include all four tendons witﬁ load cells.

Include fouf (4) tendons retensioned at 1000 hours after
initial stressing, two (2) from the July 1981 Surveillance

and two (2) additional tendons.

Include ten (1LG) tendons from the July 1981 Surveillance

and two (2) additional tendons.

Include eight (8) tendons that were not tested during the
July. 1981 Surveillance, which are from representative wire
heats and had displayed a wide range of percent force loss
at the June 1989 Retensioning Frogram.

REFERENCES:

‘Gilbert Associates Inc. (GAI) June, 1981 Tendon Surveillance

Program (Rev. l).

Ginna Technical Specifications - Section 4.4.4.

INITIAL CONDITIONS:

Plant may be in any phase of operation.
Pressure gauges have been calibrated.

Hydraulic ram area has been calculated.
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4.5

4.6
4.7

5.0
5.1
5.2
5.3

5.4

6.0

PT"2702= 3

- .

Hydraulic pump and ram are functional and ready for operatiggf

stressing rod and strain indicator have been calibrated. ;z/

Ioad cells ‘have been calibrated. C?-dz Zi

All tendons to be stressed will be inspected for  broken
wires and corrosion prior to lift off. - &L,

Containment structure has been inspected for cracks, spalling,

etc * . » ‘ - - L]
b3

Test personnel have been qualified in accordance with ﬁziggg.

Notify QC £dr assignment of inspection personnel. C::df.;g’

Test personnel shall be prese7t during all phases of tendon
surveillance and related set-up/take-down activities.
: 4. 7

. |
PRECAUTIONS: . : |

Observe. all RG&E safety rules and regulations.

Do not exceed 6560 psi gauge pressure for jack and tendons.

Whenever‘hydraulic pump is operating, the reservoir vent
valve must be open. .

»

Do not extend ram more than 8 inches.

INSTRUCTIONS:
NOTE: The tendon surveillance sequence is presented;

in attached Table 2.

Fill in line 1-4 on the data sheet (sample attached) and
record comments from the visual inspection on line 5.

Move assembled hydraulic jack to position for coupling tc
the anchor head and place the pump in a convenient location
for operation.

Carefully thread stressing adaptor onto tendon anchor head.

NOTE: Leave a minimum of one thread and maximum of three
threads on tendon anchor exposed below the lower
edge of the stressing adaptor.

[

Place jack assembly on tendon base plate.



6.7
6.7.1
6.7.2

6.7.3

‘60704

6.8
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PT-2702=4
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center jack chair carefully over tendon head and thread
stressing rod into stressing adaptor ensuring full engagement.

NOTE: Leave a maximum of thread on stressing rod exposed
above the top edge of the stressing adaptor.

Insbect for approximately equal circumferential clearance
between 'stressing rod and jack assembly. ’

Center compression shims and tighten jack rod nut at top
(ram) end of jack being careful not to damage strain gaged
area and the electrical connector on top of the jack rod. |

Make the appropriate strain gage connections and check for
malfunctions. )

Before attaching hoses to jack for the first tendon, check
pump and hoses by performing the following:

Set valves to pump position. Discharge Valve "OPEN". Vent
Valve "OPEN".

Start pump and Gauge Valve "OPEN" at the same time depress
the ball valve.

Pump sSlowly to f£fill hose with oil until it comes’ out of
the hose free of bubbles.

Release ball valve and start pumping again. Continue pumping:

hose will become stiff:; gauge pressure will rise rapidly

to approximately 2000 psig and then hold constant.

Reduce pressure to "@" psig and connect hoses to jack, suction

hose to top of ram and discharge hose to bottom of ram.

Record all initial readings in the appropriate columns on
the data sheet.

Start pump and increase pressure to 2,000 psi.
Record stressing rod reading in column 3a on data sheet.

Record load cell reading in column 4a on the data sheet
if tendon has load cell.

Record ram position in inches in column 5 on data sheet.

Calculate and record force values for the stressing rod,
pressure gauge and load cell.

Increase pressure up to 4,009 psi and hold.







“

6.19

6.19.1

6.13.2
6.10.3

6.16.4
6.108.5
6.11

6.11.1

6.11.2

6.11.3

6.11.4

6.11.5

PT-27.2:5 !

Inspect for leakage of.hydraulie £luid and note if leakagei
is excessive. i
|
l
4

Record stressing rod and load cell (if tendon has load cell)
readings in the appropriate columns on the data sheet.

Céleulate and record force for the stressing rod, pressure
gauge and load cell.

Increase pressure until a 9.935 (1/32) inch thick feeler
shim can be inserted into the shim stack at two equally
spaced positions around the shim stack.

Reduce ram pressure 120@ psi or until the feeler shims cannot]
be removed. Increase pressure until both feeler shims can
be removed. Note in the comment section if there is a large
difference®“in the load at which each feeler shim can be.
removed. This is defined as lift-off.
|
Record the pressure gauge reading on the data sheet in column
2a.

' |
Record the stressing rod reading on the data sheet in column
3a. '

. Record the load cell reading for load cell tendons in columr

4a.
Record the ram position in column 5 of the data sheet.
Calculate and record force values.

Stress each tendon an additional 6% over recorded lift-off
pressure.

Record computed 6% overstress pressure on data sheet in
column 2a.

Increase pressure to computed 6% over stressing pressure
and record stressing rod readlng, load cell reading ancdc
ram position on the data sheet. .

Place two .@35 (1/32) inch thick feeler shims in the shirx
pack and reduce ram pressure to approxlmately 29006 psi.

Slowly increase pressure until the feeler shzms can be thhdrawr
from shim stack. This is defined as lift-off. Record loacd
cell, pressure gauge, strain gage and ram position on dat:
sheet.

Calculate and record force values on data sheet.




PT-27.2:6

6.11.6 Ensure permanently installed shims are properly aligned
- under tendon head as pressure is reduced. .
6.12 Decrease pressure to approximately 4,303 psi.
6.12.1 Record stressing rod reading, load cell and ram position
on the data sheet. -
6.,12.2 Calculate and record force values on data sheet.
6.13 Decrease pressure to approximately 2,009 psi.
6.13.1 Record stressing rod reading, load cell reading and ram
’ position on the data sheet. .
6.13.2 Calculate and record force values on the data sheet.
-
6.14 Decrease pressure until all load is removed from jack rod.
6.14.1 Record stressing rod reading, load cell reading and ram

position on the data sheet.

'6.14.2 Re~check alignment of permanently installed shims. If shims
need adjustment, re-perform liftoff, as determined in step
6.11.5, or until shims can be moved easily by hand then
repeat.steps 6.12 through 6.14.2. .

gggg: Do not exceed 65680 PSI.
6.15 Remove jﬁck assembly from tendon. .
6.15.1 Disqonnect strain gage equipment.
6.15.2 Unthread stressing rod from coupler.
6.15.3. " Remove jack chair and stressing rod assembly.
6.15.4 Remove adapter from tendon head.
6.16 Record any comments concerning lift-off on the data sheet.

6.17 Move to next tendon. C:Zﬁ:‘/47l;gzz;//
' COMPLETED BY: 7~ l0, ol

DATE coMpLETED: // ~2 /= §73

SHIFT SUPERVISOR:

RESULTS & TEST REVIEW: DATE







I ’ . PT-2702:7

@) ATTACHMENT 1

INDIVIDUAL LOAD CELL FACTORS

#13)2 Force = 722.4 - '0.15137 (Ll Load Cell Reading)
#53) Force = 51.6 - 0.1561 (Load Cell Reading)
#93) Force = 40.6 - 0.1495 (Load Cell Reading)

#133) PForce 20.9 - 9.1413 (Load Cell Reading)

e

12







ou oa— .- swin =)

av ; PT“'Z? .2:8
‘ () B “ TABLE 1
' TENDON SELECTION

Tendon # Heat % Reason for Selection

From July 1981 Surveillance
\ t H

fl3 19477 (51) Load Cell
36 10355,.39377 (159) Retensioned at 1609 hours —
J (Largest Percent Loss)
1 * 19477 (S1) Third Largest Percent Loss
53 19477 (51) . Load Cell
le2 21504 ol " Second Largest Percent Loss
Jo3 - 39377 - Load Cell
16 Unspecified. Retensioned at 1006 hours —
/ - (Smallest Percent Loss)
125 30991 (76) Largest Percent Loss
/133 " 39377 Load Cell

1155 19477 (51) .Smallest Percent Loss

Remaining Tendons

18 30091 (76) ° Largest ESR from this heat
- 3‘128 39091 (76) - Smallest ESR from this heat
75 - . © 39991 (76) 16% ESR from this heat
\35 19355 (159) . Retensioned at 1000 hours —
{126 . Unspecified Retensioned at 1000 hours .
49 39091 " (76) . Arbitrary from Heat 39091
J6 g 21504 Arbitrary from Heat 21504.
1160 19477 (51) Arbitrary from Heat 19477

ESR = Effective Stress Relaxation as of June 1980 (prior to retensioning)

( ) = Tendon # of wire for relaxation tests






At . e ey e #4 W 55 3 s v bt 3 ]

‘. z PT-27.2:9

D g . . ~1:ABLE: 2
TENDON SURVEILLANCE SEQUENCE

Sequence Tendon
Number Number
1 155
2 160
3 13*
4 18
5 35
6 . 36
7 - 40
8 51
9 53*
19 60
11 . 62
12 75
13 93%*
14 .. 116
15 120
16 ) 125

‘ 17 * 128

% - 18 : . 133*

*Load Cell Tendon



APPENDIX B

EQUIPMENT CALIBRATION

Gdbert /Com alth




198

3 Tendon Surveillance
(Ginna Station)

Linear Regression Calibration Equations

)
Tension Rod

Force (Kips) = 0.2004 x Strain

Stressing Ram

Force (Kips) = 0.896 +

Load Cells
No. 13: Force
No. 53: Force

No. 93: Force

No. 133: Force

(Kips)
(Kips)

(Kips)

(Kips) *

0.1274 x Gage Pressure

»

4.94 + 0.15125 x Strain

= -1095 + 001525 X Strain

= 3.12 + 0.15105 x Strain

= 3.42 + 0N,15155 x Strain







FRITZ ENGINEERING LABORATORY
Lehigh University
Subject Calibration of Tension Link Load Cell

-----------------------------------------------------------------------------------------------------------

Rochester Gas & Electric Corporation
89 East Avenue
Rochester, NY 14644

Attn: C. B. Forbes P.0. 352-44

Indicator # 035074

Switch Box # 034917 (connected)

Gage Factor = 2.00

Shield Connected to Ground on Indicator

Load First Run Second Run Average Run
(kips) (u') 4Th) (7))

0 0 . 0 0
50 + 248 + 244 + 246
100 + 494 + 495 + 495
150 + 746 + 746 + 746
200 + 994 + 994 + 994
250 + 1246 + 1242 + 1244
' 300 + 1492 + 1492 + 1492
350 + 1748 + 1744 + 1746
400 + 1990 + 1990 + 1990
450 + 2242 + 2238 + 2240
500 + 2490 + 2488 + 2489
550 + 2746 + 2746 + 2746
600 + 2988 + 2990 + 2989
650 + 3238 + 3244 + 3241
700 + 3490 + 3490 + 3490
750 + 3738 + 3741 + 3740
400 + 2000 + 1998 + 1999
0 0 0 0

o 200.83.783.1

Sheet....... 1 ..... ofedunnne
pate.. 1/12/83

Director-Operations






®  CCRTIFICATE of CALIBRATION

INSTRUMENT VisHAY FP-35047 ST TAUD(CATEA DATE 7/41/2’3

SERIAL NUMBER ORIk ‘ DUE /") 3
» 7 rs

STANDARD USED AL,/ [ 25 INITIALS  <b7

As-Is Calibration A . Corrective Action Calibration

Standard Inst. Output- Standard Inst. Output
rayviy ‘Ué”//l R
_r 398
-+ FCO
-+ LG
- 1577
“+199%
T A37¢
+d255
-+ 3r97
+ 3855
e
o

-

e el N
ok © £ Bfe e L

c

Calibration Procedure Used: _ S74v040) /0 pasmt  sga  Code adgsarion]

REMARKS:  _ Visdny p.3wn cucsanted THROVER J150dy Sitiiesd 4w
BrAtwnles vanir medsd 8- S/Y O3¢9s7

_-rl_

As Fourd Critri3,2,37704) W3S /:’/3’"/";)(/,»7,4. Y ol // da,,_%

77."4 v TRIS /’/S'/)_)/A/r

REFERENCES:

1200 BLH Model Manual Pages 5-15 to 5-16, Paragraph 5 65, Subparagraphs 1 to 43.
P-350A Instruction Manual, Pages 3-6.

Section 2.0 SPECIFICATIONS, Paragraphs 2.1 to 2.16.

Operating and Service Manual - 625 Precision Calibrator, Page 3-1, Section III,

Paragraphs 3-1 through 3-20.

. N
G ' //)///49 2 g

. o /m/@w FUA.,




.ROCHESTER GAS AND ELECTRIC CORPORATION

.M

ENG. DEPT.

STATION: G/I{//U/

DATE: 7/2 7/5’]

PAGE l OF /

Jon:

Towdorw Senrerllance -

(787

L.c.

; MADE BY: ‘C)'/' @.{’% CK: ,3
S VST CALIFRATIN  (STHESSmG RAM)
GA6E — LoAp CELL Tewsions Wood — Cole FPorie |
JRESS SFrams Straiw . Force Liw /«'j/‘ Celc '/"/f-?S>
(757) [,f'ff/"/M) (,4(/,«4«) ( K;/S) Kk :/J‘) . Alews
(x) RV | (Y] -
N o 0.7 | —
500 o0, 4 X — -
[ 000 / 30.9 72%. 3 -/. 9 .
] & 20 /94.6 192.1 -/. =
2000 255. % 265 9 ~/. 0
2600 375.9Y 2/9. 7 /.Y
“p0 0 3. ¢ 723.5 0.7
102 446, 9 Y47.3 - - 0./
ry 506.2 /.1 0. 7
He g O c76. 9% &7¢. 9 6.3
00 O 6123 635.7 0./
vrcne | 706 -6 702. 5 - 0. 6
[Y= 07297 0./1276 X )
(X) rYrm 2 (V).
. 0 I . P —
coo | £/ & X — —
Jopoo | /33. %9 122.Y - 4./
Tr 193.% /97,0 -~ 0.6
72000 | 252,/ 265. 7 —0.9
1100 | 3/8.2 3/9.3 0.3
9p 9 2 774. 7 382.9 2./
5 N0 vY. 9 Y46.6b 0.9
Yol 9% Y <r0. 3 0.9
Ve ) | rv.7 £73.9 | =0.2
<290 | i 837 % 6376 “0. 3
X i i 706.0 | jo12 ~0.7
[Y=1.062 £ 0273 X 4,0 ry=0.496+0.1279X]
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ROCHESTER GAS AND ELECTRIC CORPORATION

€13

ENG. DEPT.

STATION:
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" pATE: 7/27/93
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SYSiEM  CALIRAT o) (L0AD ceLL Ao f3)
6/ EE T L 00;:/ . CCZ L g . 7’2‘4/5/;,{/ p Oﬂ( f%u:/a«/ f aﬁ'/
ESS $Hrvnr Clerilen ) Strorar Cie ,mé«-) Force
csy) '/eoa//ug _/?57{;04 £ ew/nu9 Actoal 4 /(’,/:S)
| . : o T ' (2009 x s7741%)
W 2
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100 0 -\ =41 03 £33 £S7 1 30.9
1se o | -36 22| 12954 97/ [/ 9Y. &
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2¢-00 | —20 26 2040 /S 7Y 3/5~ 4
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"00p | ~250¢ 24272 ' X7/ 27Y. 7
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. CYSTIERS  CALIIRATIN (L0AD CELL Mol3)

Towidow Somearlbance - STEI T

(04D CELL Terosronr Wool ColeForee ™ 2/
APESS Stroinr " Straw . Force .« Lo Keyr (chc -/«/m) '
(7))  lefa) (esti) (Kips) (kyps) \ Aeos
‘ ) Ruw (YY)
D) 0 (4 0 4.7 -
cpo 5/ 6 ' Yo 0.4 22.9 2.9
] 000 g 37 " 655 130.9 (50, 7 -0.2
1§00 125 Y 27/ 194. 6 194 ¢ 0./
200 /666 1290 2645 256.9 0. 7
2600 2040 1574 /s { | 333 "0. 7
2000 24§59 /1900 790. € 376. 7 =/ ]
1¢°7 2 2905 2220 YY6. 7 gy 7.2 0. 6
Y b0 0 72 27 2¢ 726 S06. 2 §02.9 * -2.7
0o o 2778 2879 76,7 576.7 0./
00 O 496 3/%S 62¢. 3 633, 5 p.2
vy o Y6 &7 252 6 206.6 7/9./ /. /
FORCE (K1FS) = 4.67 + O.(513 (STA) O Y= .2009(x)
X (x) Pun D (V)°
0 0 o 0 5.2 —
00 520 ¢6 8 4 £3. ¢ 2.4
i g5 66 8 /33. 7 13¢4.3 0.%
] €00 /2.3 % 764/ 1 83.2 192.4 0.9
2000 /6 6 & 1288 25%. / 257./ .Y
1309 205 ¢ )5 88 /5 2 2/5. 7 0.8
790 2 24 2.2 1y 7/ 77¢.9 47/- 4 0.9
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c000 Y206 7/ 9/ 2395 641, | 0.2
£t | Y692 2523 | 704, 0 714. 6 [, 2
ForcE (k175)z §.187 07572 CSTRAIV) €t Average ow) . L.
X Y Force = 4.2Y+ 0.15125 (ST84/0)
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ROCHESTER GAS AND ELECTRIC CORPORATION
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January 24, 1984

Gilbexrt Associates, Inc.
P.0O. Box 1498

Readinig, Pennsylvania 19603
J. F. Fulton

Attention: Mr.

1983 Tendon Surveillance

&

Dear Jim:

Attached herewith is one (1) copy of the calibration data
and material certification reports for the new stressing rod.
During our telephone conversation yesterday, I stated that the
calculated "stressing rod gage factor" is 0.1997. This value
was used to determine the stressing rod force for the tendons
tested subsequent to the accident involving tendon 75. The
calibration equation for the pressure gauge system was assumed
to remain constant.

If you have any questions, please contact me.

Very truly yours,

Clyde A. Forbes
Structural Engineering

CAF :mkv
Enclosure

%c: .R. E. Smith
T. R. Weis
D. R. Campbell (GAI)
File/EWR #1900

13N1-RG-L0624

pw e = - s R =



. Y4  WHEELOCK, LOVEJOY - METALSOURCE

@ LABORATORY CERTIFICATION REPORT
CUSTOMER Teledyne Engineering Services DATE 10/6/83
ADDRESS 130 Second Ave. ORDER NO. - E2806
Waltham, Ma. 02254 .

GRADE k150 F HT RT INVOICE NO. 17288
SPECIFICATION MILL SOURCE Standard Steel

‘ 1

§

SIZE HEAT NO. G MN. P. S SiL. - NL CR, MO,
10-1/2" Rd. LVB5681 U7 1.00 .0?.9 .08 '.22 .72 .16
TENSILE ELASTIC % ELONG RED. OF

SIZE STRENGTH LIMIT 1IN AREA HARDNESS

Q | " 311

WHEELOCK, LOVEJOY - METALSOURCE

. N
; '
< &&Kg_,z_/_g__
BY, 9 2. 7,
* l , Carol Goblhdskas .
STATE OF Mass. ss
COUNTY OF Middlesex .

SWORN TO AND SUBSCRIBED BEFORE ME, A NOTARY PUBLIC, THIS DAY OF

19

G NOTARY PUBLIC

MY COMMISSION EXPIRES




.
s
- e {-'."J

« \"
. W74  WHEELOCK, LOVEJOY - METALSOURCE
@ . LABORATORY CERTIFICATION REPORT
CUSTOMER  TELEDYNE ENGINEERING SERVICES DATE September 28, 1983
ADDRESS 130' Second Street ORDER NO. E2806 Part 1 of 2
Waltham, MA 0225k
GRADE . ' 41ko HR HT EBR INVOICE NO. 00-17287
SPECIFICATION MILL SOURCE Republic
]
I3
SIzE HEAT NO. c MN. P, s. SIL, NL, CR, MO.
5-1/4 RD 6071hL1l .u43 .82 .007 .02k .20 .22 .92 .26
TENSILE ELASTIC % ELONG - RED. OF '
. sIzE STRENGTH LIMIT IN AREA . HARDNESS
®-1/h RD 126,500 98,000 18.0 58.1 * 285
P
Caroiyn M. Sharon
STATE OF Mass. ss
COUNTYOF Middlesex )
SWORN TO AND SUBSCRIBED BEFORE ME, A NOTARY PUBLIC, THIS DAY OF

19

G - NOTARY PUBLIC

MY COMMISSION EXPIRES




FRITZ ENGINEERING LABORATORY

Subject Calibration of Tension Link Load Cell

----------------------------------------------------------------------

Lehigh University

Attn: Mr.

Rochester Gas & Electric Corporation
89 East Avenue
Rochester, NY 14644

B. Forbes - P,O., BZ-36613

Indicator # 035074

Gage Factor = 2.00
Load First Run
(kips) @)

0 0
50 + 244
100 + 496
150 + 746
200 + 988
250 + 1236
. 300 + 1488
350 + 1746
400 + 2000
450 + 2240
500 "+ 2500,
550 + 2748
600 + 2996
650 + 3248
700 + 3500
750 + 3750
400 + 1990
0 0

Note: Switch box used on previous
calibration was not available

+ + 4+ 4+ + + + F 4+ + + + + £ +

Second Run

()]

0
248
494
760
990

1240
1498
1742
1994
2246
2494
2750
2994
3250
3498
3762
2000

+ + + + + + + + + + -+ + + + +

0
246
495
753

“ 989

1238

1493

1744

1997

2243

2497

2749

2995

3249

3499

3756

1995

10.200. 83 783.1

.................................

Approved.g x M

Director-Operations

Average Run

™

ane,
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‘APPENDIX C
DATA SHEET 1

SURVEILLANCE FORCE DATA

Gdbert /Commonwealth







DATE: 2/2‘;/5’5 rennon to.: /3

PT-27.2:10 s

DATAASHEET L - JULY 1983 .TENDON SURVEILLANCE

1) SHIM STACK THICKHESS: /0-9% ”(‘-ro—r)
— — "
2) HYDRAULIC JACK NO.: /D SCO~/2  RAM AREA: yis toau Cell = §
3) HYDRAULIC PUMP NO.: 777 A/874  PRESSURE GAUGE NO.: OO 90
27 7909 L Ew TasThlidriow) —_———————
4) LOAD CELL FACTOR**: — STRESSING ROD GAGE FACTOR***: ©.2009
5) TENDON INSPECTION COMMENTS: _J ¢ enidonw Keacld sas qoorl cordFron.
- (1) (2) (3)° (a4) (%) (6)
CONDITION PRESSURE GAUGE STRESSING ROD LOAD CELL RAM POSITION COMMENTS
(a) (v) @*Y @ ) M ® (0
Pressure Force* Strain Force** Strain Force** inches
(psi) (lbs)W/eo (u in/in) (lbsW/leee(u in/in) (1bs)fooo
THITIAL: 0 o T v
(Z o ro Pelarce) o [(350) e vyre g7 7(7(74 / 4 7/3
THCREASING: 2009 .
" 255.7  j29) 258.7 322] ¥92.] |-
THICREASING < A009 AVC 25,59 2754/ ‘ ‘.
- 570, 5 255 3/7562 EBf 57 Z3p-g 2-0” @ Mo kL
LIFTOFTF: o - a
s7e0 7289 36yyY (770.3) 7o 55T 2/
LIFTOFF +6% X —— 7
cosz  77/.9 3937 E I 70 /.S 2= Tk
LIFTOFF: p
5700  z28.4 363 77276 723 ;9 2-%"
DECREASING: 4000 . o~ AV Do L7 AVOTS T7,566 . «
STie & 250%/2559 564 163 2 brs6 2.8 2O
DECREASIHUG: 2000 — . ~ T
255.7 1267 25433297 yog. ¥ |- Tk
DECREASING: a Y
0 o 6  Yg¥%7 7949.1 | -7%

Hores: (*)

(**)
(

*ﬁ*)

Ram arca tn be used to calculate ram force in column 2o: 62‘271 f’él/2779(
[Gage Pressure (PSIG)])

Load C~2ll Factor to be used to calculate force in ecolumn 4b: See Attachment 1
Stressing Rod Gaqge Factor to be usad to calculate force in rod in column 3bL:
stressing rod gaqge factor x (Strain - Initial Strain Reading)

COMPLETED BY: //%;{ ;

Force =







5
% e .' 5[

PT-27.2:10
DATA SHEET 1 - JULY 1983 .TENPON SURVEILLANCE
v
1) DATE: 7(’&'(/73 TENDON HO. ¢ x4 . SHIM STACK THickurss: //- Y

2) HYDRAULIC JACK No.: AT 500- /2. RAM AREA: _ A&~
3) HYDRAULIC PUMP NO.: 7?7/1/(// PRESSURE GAUGE N0.: Q09 O
TTRT 90 L
4) LOAD CELL FACTORX**: W /A STRESSING ROD GAGE FACTOR***: (),200%
5) TENDON INSPECTION COMMENTS: “Tenads. bead o ool COnoliTrowre Ay sorvebbarce
o4

were veschle .

) ) (37 ) ,, T5) %)
CONDITIONM PRESSURE GAUGE STRESSING ROD LOAD CFRLL RAM POSTITION COMMENTS
‘ (a) (b) (a) (b) (a) (1)
Pressure Force* Strain Force** Strain Force** inches
(psi) (IbsWh/oo (u in/in) (lbsW/z28(u in/in) (1bs)
INITIAL: 0 - (@) . . ot
(/Zc/o /ﬂaCawCCZ _ - G /3’5‘] C /I//A ‘2‘/2
INCREASING: 2009 . ’
265.7 4278  25E€.1 /u/ﬂ 2-"“Yse
INCREASING: 40053 . ¥4
_Slo.f 1522 S05 2- [z
LIFTOFF: Sé&ac ¢ 17
o sreolie 7271 e eln(7IC. 7267 /y//) 7- 7%
LIFTOFF +0% — ”
cos0 7707 3§32 7i7. 9 A/A 3- Yy
LIFTOFF: 34~ ¢ 550 ) 476G - Z5 7 AvC 5/ 7
s S35 15305 W sl qmn  pr /A 2- ‘Y6
DECREASING: 4000 - ¢/
510, % 2600 52,0 N /A 2- Yy
DECREASILG: 20013

1577 1307 2613 /A 2- "
DECREASIMNG: a 0 O c /VZA Z _ ,VZ 0

HOTES: (*) Ram areca to be used to calculate ram force 1n column 2o0: TForce =0_3_‘§/96 7,:_2:127‘/X
[Gage Pressure (PSIG)]
(**) Load C21ll Factor to be used to calculate force in column 4b: See Attachaent 1
(***) Stressing Rod Gage Factor to be used to calculate force in rod in column 3b:
stressing rod gaqge factor x (Strain - Initial Strain Readinqg)

COMPLETED BY: / Z% DATE: 747/







[

{l“! .PT-27.2:10

DATA SHEET 1 - JULY 1983 .TENDOH SURVEILLANCE

: .
1) DATE: 7/257% 7 meapon no. s 25 SnIM STACK THICKuRSS: _ 7- X4
2) NYDRAULIC JACK No.: A ) 500-/2  ram arEn: _ S

3) HYDRAULIC PUMP No.: 777 AX7/4/  PRESSURE GAUGE NO.: QO 70

. ra /] e07
4) LOAD CELL FACTOR**: /t,'/__ﬁ STRESSING ROD GAGE FACTOQR*** . 0: Zﬂay

S) TENDON INSPECTION COMMENTS: 7@»4@,«/ Ago/ v /.Lw/)/ Eon s 750,0‘ /JQ ;/,.xuu/ém«
uz(,/)e z//f// [ e
1

(2) (3) - (4) (5) (6)

CONDITION PRESGURE GI\I(IGE ‘?TI)ZESSING l(’\()l)) LOAD CERLL RAM POSTITION COMMENTS
(a) b) a b (a) )
Pressure Force* Strain Force** Strain Force** inches
(psi) (1bs)xr¢0¢ (u in/in) (1bs)x/9%(u in/in) (1lbs)
INITIAL: 0 o /
240 3 Arqus ¢ Gel % N/ A /i//g
INCREASING: 2009
2.7 1270 9599 A Y ”
INCREASING: 4030 ] {/0’ 7,_ ZC," 37 - ;03 (/ /{///y I’V/é
LI1FTOFP: N A o -
5170 reg f 7330 Zee. 7Y N/A . 75
Yatain ) R . \—./.
LIFTOFF +G 5770 é o9 § 379/ 57 C ‘ /{///’II /-0 ¢
LIFTOFF: A=l &5(6 O 3275 ’ 4
SHmL___S/50. €570 22 ?2{3??0 £59. % NA 77y 7
DECREASING: a0 5_/0' { 25'35? i‘/g' é /{//4 /’//g 7
DECREASILIG: 20040 2 7/;‘ 7 /Zgg ng' / W j/y 7 )
DECREASING: o 0 0 0 - /I//A . /6//5 V4

MOTES: (*)  Ram arca to be used to calculate ram force in column 2b: Force = OF% 7 24277/ X
[Gage Pressure (PSIG)] .
(**) Load Cell Factor to be used to calculate force in eolumn 4b: Sae Attachunent 1
(***) Stressing Rod Gaqge Factor to be usad to calculate force in rod in column 3b:
stressing rod gaqe factor x (Strain - Initial Strain Reading)

COMPLETED BY: %{ ;’% DATE: ZZ_Z_/?Z
— 7

7



@ o . ( o PT-27.2:1%

“Hi
DATA SUEET 1 - JULY 1983 .TENDOH SURVEILLANCE

. _ /7
1) DATE: 747/5/?3 TEMDON HO.: g A SHIM STACK THICKNESS: J—./%

2) HYDRAULIC JACK NO.: R J 500-72 RAM AREA: 7‘9’
3) HYDRAULIC PUMP NO.: 7227 AA77/  PRESSURE GAUGE Nn.: 00 90 .
A7 7909 I
4) LOAD CELL FACTOR**; e STRESSING ROD GAGE FACTOR***: 2,2 00Y

S) TENDON INSPECTION COMMENTS: 7}4,9/”, 4940/ 2SN 09/ Coiuo\////a/t/.

/% 5‘0/‘:/((14,‘{: R/ E U/S/é[c: /Zfob;( 605[0/‘ 0.(,7‘::1' C. 1)¢ éca,'/ ans u/()/)gz' // J'//M (()
(1) (2) (4 i ]

CONDITION PRESSURE GAUGE “Tqu“wr ROD LOAD CFLL RAM POSITION COMMENTS
(a) (b) (a) (b) (ay (Y -
Pressure Force* Strain Force** Strain Force** inches
(psi) (1!)3){/ogo(u J.n/m) (Ibs)xzeo(u in/in) ()bs)
TUITIAL: - 0 : . ooy v
(ZEQO DALAYCE) ¢ (%) 8 . ASA /-0
INCREASING: 2000 ~ 77
255.7 1273 2551 A/ /=
1HCREASING : 4009 4 '
570. 5 730 07, O ,{///4 /- 77
LIFTOFF: _se (V579D 5200 . 2702 A6 3372 .
i3y hrzs o 8689 o/ sizy m A /i
LIFTOFF +6% . 1
5525 7048 35/ 3.6 AU [~V
LIFTOFF: AVE = - ; 7
. g£l5c ((z) %470 ¢E0.§ 33/3}/‘2/? el ] /1/// [ = s
DECREASING : 4000 7]
0.5 2528 S0L. £ N/Y /= Y%
DECREASING: 2000 77
255.7 1250 2505 AL /2

DECREASING: 0 0 O 0 ﬂ///y “5'//,4‘ 7

HO'PES: (*) Ram area to be used to calculate ram force in column 2b: Force =é’;_5_’2_6_‘_%_ﬁ_,/2 79 X
[Gage Pressure (PSIG)] ‘
(**) Load Cell Factor to be used to calculate force in column 4b: See Attachment 1
(***) Stressing Rodl Gage Factor to be used to calculate forece in rod in column 3b:
stressing rod gage factor x (Strain - Initial Strain Reading)

. . COMPLETED BY: / /\Z %/@, DATE: Zé_/"éf




1)
2)

DATE: 7/22_ /?3
HYDRAULIC JACK NO.: 122-‘5'00'/2

(=

¥\ PT-27.2:10
"’:..ii: N "

DATA SHEET 1 - JULY 1983 .TENDON SURVEILLANCE

. 'y
40 _ SHIM STACK THWICKNESS: /Z- Y/ 4

RAM AREA: > ' . ) | .

TENDON HNHO.:

3) nyprauLIC Punp No.: 777 AX7/] PRESSURE GAUGE mo.: O 720__
rM M 0
4) LOAD CELL FACTOR**: v/ A STRESSING ROD GAGE FACTOR***: (.2609Y
5) TENDON INSPECTION COMMENTS: 725 — 7 ewolop A cao! 22 25 o A 554,/47‘704/
-

5.(//5/ c:/[avct Wr/‘ [

I

BolTomw Kear! /‘cJ/;/vj ) ot colebar

(1)

(2) (3) (4) (5) (6)

CONDITION PRESSURE GAUGE STRESSING ROD LOAD CELIL RAM POSTTION COMMENTS
(a) (b) (a) (b) (a)y ~ (b}
Pressure Force¥* Strain Force** Strain Force** inches
(psi) (1bs)Xx/ooolu in/in) (lbsWiooolu in/in) (1bs)
INNITIAL: 4] O .. 2 ‘¢
(Z(/‘U Ac:l«.«cC) o /-32. 7 o /1//4 j“/y
INCREASING: 2007 )
25507 ,992 256. 9 /A 3-7%
INCREASING: 40500 ‘e
705 2545 s70.0 v/ /4
LIEFTOFF: S 790 P
0 grp.7 3695 5307 W/ /-0
LIFTOFF +63% i Yy
Gos0 77545 396l 773.7 Wy q-1
LIFTOFF: _ ) ¢/
5730 7307 36Y%. 73/ | N /A Y-0
DECREASING: 4009 i 7
Slo.5 2531 §07.Y /A 3-'Ys
DECREASIUG: 2001 " 2/
255/ 257 25)/.9 /N g 7%
DECREASING: a - 'y
0 O 0 /A 22— Yy
HOTES: (*) Ram area to be used to calculate ram force in column 2b: Force = élg?é *:4[277}’>C
[Gage Pressure (PSIG)]
(**) Load Cell Factor to be used to calculate force in colunn 4b: See ALtachment 1
(***} Stressing Rod Gage Factor to be used to calculate force in rod in colunn Ib:

stressing rod gaqe factor x (Strain = Initial Strain Reading)

_ DATE: Z/?_/é

COMPLETED BY:
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PT-27.2:10

DATA SIHEET 1 - JUL:Y 1983 .TENDON SURVEILLANCE

1) DATE: 7é7é’3_ TENDON HO.: _ S [

. V4
’
__ SHIM STACK THICKuRSS: //- %6
2) HYDRAULIC JACK NO.: £ J 540~/  RAM AREA: >

3) HYDRAULIC PUMP NO.: 2¢7 fA7/#  PRESSURE GAUGE Mo.: O 020
atrt [90Y

4) LOAD CELL FACTOR**. /A STRESSING ROD GAGE FACTOR***: p.2o00Y
5) TENDON INSPRCTION COMMENTS: "7 2 w/a,u 4&9/ Fa 4009'/ chw/fzo/u, /Vo
. 7

Sufye:[[&ﬂcc e P ///c‘s‘c«/f

(V) (2) 7 - (3) (a) (5) (6)
CONDITION PRESSURE GAUGE STRESSLNG ROD LOAD CPLL RAM POSTTION COMMEN'TS
(a) {(b) (a) (L) (7)Y« (b)
Pressure Force* Strain “Force** Strain Force** inches
(psi) (1bs)x/ee(u in/in) (1bsWmwo(u in/in) (1bs)
INNITIAL: Q) O - I
(Zero Balyuee) o (o) o W /A -4
INCREASING: 20073 /
255.7 (2 90 25%.5 - A /N 3- 4 ”
IHNCREASING: 403073 : P
. sr0.s5 2599 s/0. 8 ///4 3’% § -
LIFTOFP: . . .
5575 .2 3538  (509.0) w/4 =7
L1FTOFF +6% . . - !
5900 7538 2730 797.5 L/ 3"
LIFTOFF: - - . N
5575 7.2 3539 w90 A/ A 3- Y2
DECREASING: 40y o i o
570.%5 252 4 506.2 /N 3= s
DECREASIHG: 2004
2557 /250 250, 5 /1//// 3- 7.
DECREASING: &) /
CREASIH 0 0 ' 0 /I//A 7" ,/(/ fi

HOTES: (*)

[Gage Pressure (PSIG)]
(**) Load Cell Factor to be used to calculate farce in coluan d4b: See Attachment 1
(***) Stressing Rod Gaqge Factor to be used to calculate force in rod in colunn 3b:
stressing rod gaqe factor x (Strain - Inltml Strain Reading)

: " - COMPLETED BY: %/%_ PATE :

Ram area to be used to calculate ram force in column 2p: Force = 0.,?757"'()./277X
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~d ,( AT

;-:'g /t’r;' pT-‘?.-I. 2:1(’ . .

DATA SUEET 1 - JULY 1983 .TENDOH SURVEILLANCE

) - 14
1) DATE: /2 6‘3 TENDON HNO. : 3 suif sTACK miickurss: [/~ Y&
— o
2) HIYDRAULIC JACK NO.: £ J 500-£Z  RAM AREA: A bovel Cell - 8
3) HYDRAULIC PUMP NO.: 27 A/ 7/f . PRESSURE GAUGE NO.: 0020
ma (70Y
4) LOAD CELL FACTORX*: — STRESSING ROD GAGE FACTOR***: ﬂ.Zﬂoz

5) TENDON INSPECTION COMMENTS: 7@ aolen 4645/ e e cocd A fron
: =
/e corvellanct wer€ vt Se 4/@ '/’{"0"54 C 0450/. LoasoA Cell forsen?

(1) (2) (3)- - (4) (5) (6)

COHNDITION PRESSURE GAUGE STRESSING ROD LOAD CRLIL RAM POSITION COMMENTS
(a) (b) (a) @ {(b) 1-’!5@ (®) :
Pressure Force* Strain Force** Strain Force*¥* inches
(Pol) (1bsk7cco (u in/in)  (1bsWwrew (u in/in) (Jbs)ywoo
IIIITIAL: O - oy oo & I/4 Chovuel
(zzx2 J/z/,vcf) O (~22) o ~49272. 7568 2- %4 o /3.‘.(?””/

THCREASIN 2007

267 4265 2535 —330¢Y  sony 2.- 'Y

IHNHCREASING: 44309 . ;_/0’ < 2 5,_2 év 5'0 6.2 —/6 93 ZV}’, é 2 - 'VY”

LIFTOFF: 5725 730.% 3647 m —2/2 3. Y 3-0"

LIFTOFF +6% £o7, 779 ~$¢ 72 7“‘—’72 5 -2/ 2 50,9 7= L

LIFTOFF: e 728.9 3641 729 7 ~213 30.5 3-0'

CRRESIer M Ss 2537 sp9Y 1663 2517 2= 78"
DECREASING: 2001 ‘ 27;7 126 7 Zg3-7 _§3 ) 7 ;63. 3 2 - ”
DECREASING: a 0 Z. 0 -7? ;.é 7;3' g _ .5/4/ e

HOPES:: (*)W Ram area to be used to calculate ram force in column 2o: Force = __OM/7—7?X

[Gage Pressure (PSIG)])
(**) GLoad C2ll Factor to be used to calculate fr)rcm in column 4b: See Attachwment 1
(***) Stressing Rol Gage Factor to be used to calculate force in rod in column 3b:

stressing rod gaqe factor x (Strain - Initial Strain Readinq)
_ DATE: 5_4747

COMPLETED BY:




;l

! E - /ii PT-27.2:19

_ DBATA SHEET 1 - JULY 1983 TENDON SURVEILLANCE

)
1) DATE: _7_/27/83 TENDON HO.: . 60 SIIM STACK THicKugss: (/- %¢
2) HYDRAULIC JACK NO.: A 7F 500-/7 RAM AREA: y<dl

3) HYDRAULIC PUMP NO.: 7927 AAJA .PRESSURE GAUGE M0.: (00 90
rtrd 190Y
4) LOAD CELL FACTOR**: NS A STRESSING ROD GAGE FACTOR***: (), 2009
5) TENDON INSPECTION COMMENTS: 7"@,\/,/@., 4 ca/ R ﬂﬂ% o,
. 4 /
No  supvellgact  pisrl (3/)/€$wa.

(1) (2) (4) (5) - (6)
COUDITION PRESSURE GAUGE _ STRESSING ROD LOAD CFLL RAM POSITION COMMENTS
(a) (b) (a) (b) (a) . (bY -
Pressure Force* Strain Force** Strain Force** inches
(psi) (1bs)X/ew (u in/in) (lbsWroe(u in/in) (1bs) .
HITIAL: 7 ®) , . AR
CELAO BALICE) - o /[~ e) 4 N/ 2- //é
INCREASING: 2000 R 7 3,7
265,7 ,955 2595 /A 2- "% 74
THCREASING : 3000 : " :
‘ - Slp.s 72570 s15.0 - /A 2-'Y4
LIFTOFF: y
sss0  707.9 3589  (H1.D /A 2=
LIFTOFF +6% _ — ] F/e, 1
5880  750.0 __37Y5  75/./ NP 3-9/5
LIFTOFF: $4( 560 0)4%. 7/¢. % 759] 1005 777, 6
smeGssoipert 98 Sl T2{sas 7/;.5')27/&7 A ;-0 ”,
DECREASING: 4000 ~ “ 7
S/ 2559  5/.8 /A 2~ 7/%
DECREASIUG: 20001 77
255.7 (12 7% 250, / W/ 2 "Ys
DECREASING: a
s xe. 0 W/ 2 =Yy

HOTES: (*) Ram area to be used to calculate ram force in column 2b: Force = (f 75@/‘2 77)(
{Gage Pressure (PSIG)]
(**) Load Cell Factor to be used to calculate force in column 4b: See Artachwment )
(**~*) Stressing Rod Garge Factor to be usad to cealculate force in rod in column 3b:
stressing rod gaqe factor x (Strain - Initial Strain Reading)

COMPLETED DBY: //,////7/{ /7% DAPE: Zé{éf







PT-27.2:15 ) ¢

Yo

..“]-’

stressing rod qgaqe factor-x (Strain - Initial

COMPLETED BY:

traln Reading)

y (WA S~
DATA SHEET 1 - JULY 1983 .TENDON SURVEILLANCE
17}
V) ontes /7 Z/gy TeupoN H0.: (% gnin stack Tnickngss: //- TF
2) NYDRAULIC JACK NO.: 27 50 0~]72 RAM ARFEA: z
3) HYDRAULIC PUMP NO.: 727/ A¥7/ . PRESSURE GAUGE MO.: 0O 70
ATAL Cjoe
4) LOAD CELL FACTOR**: N /[A STRESSING ROD GAGE FACTOR***: (.2 00Y
S) TENDON INSPECTION COMMENTS: e.ua/ow ch q/ r A oa/ co,uz/,'//a/t/.
S.y/uc,/é A CE w/ /20 éuf Fonr /Ccac/ ey 7"'//\/1 DA 7‘}/ a/ Cp/ld/g
(1) (2) X4) i’ (5) (6)
COUDITION PRESSURE GAUGE *"rm‘e mc' ROD L.OAD CFELL RAM POSITION COMMENTS
(a) (®) (a) (b) . (a by
Pressure Force* Strain Force** Strain Force** inches
(st) (1bs)ywoo (u in/in) (Ibs)/as(u in/in) (1bs) .
IUITIAL: 0 [6) 2 W, ‘ 5/
(260 A4l pucE) (~50) 0 A 2- "¢
INCREASING: 009 . i ] y "
2557 " 1277 255.9 o 3-0
ITHCREASING: 3000 o R
S0, 2597 9/0. A/ 3- 77
LIFTOFF: _ D3LCS AVe yﬁf_ﬁ) e
§s76 T/ 2 oEES s St T EGmD & /A 3-75
LIFTOFF +6% _ "
59/0 7538 7723 756, /A %6
LIFTOFF: f§w¥m oy 555 ZM 707, 9% s ¢ y39C /Y. LZ 1),
swn ) e 9o Z5L S 0)is 5 433N G, 7 65 V5 L WA /¢
DECREASING: 4000 7
510.% 253% 0§ b W/ A 3- s
DECREASILIG: 2000 "
2557 (283 2571 M/ 2-0
DECREASING: a )
0 © o W) 2~
HOTES: (*) Ram area to be used to calculate ram force in column 2o0: Force = Q. f7éf__@_/2 77 X
{Gage Pressure (PSIG)]
(**) fLoad Cell Factor to-be used to calculate force in column 4b: See Attachuwent 1
(***) Stressing Rodl Gage Factor to be usad to ealculate force in rod in column 3b:

,4 ;/ DATE: Z@j







#
@ Fx
"

"2 ‘..
DATA SHEET 1 - JULY 1983 .TENDON SURVEILLANCE
1) paTE: 2/ 2 7/22 TENDON HO.: 75 SHIM STACK TICKuEss: /O~ Y¢ 4}/.5_ M lejzc
2) HYDRAULIC JACK NO.: £ ) 500-2Z RAM AREA: il ' P A/é,/ T melon st
3) HYDRAULIC PUMP NO.: 777K/ 7// PRESSURE GAUGE'NO.: g G0 : .4,(4»2&//% 2eéelod s,
AT 7909 ~ Dby 2%, 1453
4) LOAD CELL FACTOR**: A/ A STRESSING ROD GAGE FACTORX**: X% f 2[(;//
" . * (4 Ct-
S) TENDON INSPECTION COMMENTS: Te/ua/o,u Zeao//J,u czoo/ Vi &/(Jp/, T 0 N (n/21/73)
4 -
Sbru cl LL«NGG wy L C J WV[ zﬂil% : Gaééﬁf‘
(1) ’ (2) (4) (5) (6)
CONDITION PRESSURE GAUGE QTRn% ING ROD LOAD CELL RAM POSITION COMMENTS
(a) (b) (a) (b) a b -
Pressure Force* Strain Force** Strain Force** inches
(psi) (1bs)yvpe (4 in/in)  (lbsWwg(u ‘in/in) (1bs)
INITIAL: /7
(zE4L0 4444/1/05) o (—s0) O N/ [-%e
IHCREASING: 2009 ) 7t
25577 1289 257% /A [= Yy
INCREASING: 4007 , .
. . slo.5 2s¢6 M2 __ WU e/
LIFTOFF: JS#N 1) $G/07AvE ~7/5, GG T5 79 /wc 777 oM.4ve Lo Roaoln
v ) o 9p 565 555 Bitne e 5k 225 P/ 4 @ N
LIFTOFF +063
G000 765.3 84192 763 g N/ -0
LIFTOFF: sd7 ) ;Lr0Q47c. 7/5. 6 35807 A6 _ 777, oo )
sem 2) r.-7Go il 2347, 72,2 3632 26045 5. ?3”1’/1//7 [ = "¢
DECREASING: 4000 )y
/0.5 2541 5086 w/4 [ =Yy
DECREASING: 2000
255.7 (2 9/ 2547 /[//4 /- ‘///6”
DECREASING: a "
0 O 0 WA AR/ /7
HOTES: (*) Ram area to be used to calculate ram force in column 2b: Force = /. g?éfa/z 75/)(

{Gage Pressure (PSIG)]
.oad Cell Factor to he used to calculate forcﬂ in column 4bh:

(**)

See AttachmnntAl

(***) Stressing Rodl Gage Factor to be used to calculate force in rod in column 3b:

stressing rod gaqge factor x (Strain = Initial Strain Readinqg)

COMPLETED BY:

%j % DATE: Z%?







1)
2)
3)
4)

PT-27.2:19 : . <

DATA SHEET 1 - JULY 1983 .TENDON SURVEILLANCE

onte: //-/7-§3  crwpon wo.: ___Z__(- __ SHIN STACK THICKUESS: Zaatdl [ 5-% "
v . Sra AL D e
HHYDRAULIC JACK NO.: /Zf-soa-/z RAM AREA: )4 Y [0y
) 707 ARTA - .
HYDRAULIC PUMP NO.: 47 4f /90Y - PRESSURE GAUGE mn.: O 0%9C :

LOAD CELL FACTOR**: /I/{/ STRESSING ROD GAGE FACTORA**: ‘Z 4 /4

TEMDON INSPECTION COMMENTS: //_&vp/é// 464/ L CAtartsS Al st C;a,u// /L/w:/_

5)
2 S ltf)'é’f ai%(/ rcilae” Wﬂ/‘/e nwre s C,aﬁgf/C% -
(L) - (2) /7 (3) (4) 7 (5) - (6)
COUNITION PRESSURE GAUGE : STRESSING ROD’ LOAD CELL RAM POSTTION CoMMENPS
(a) ~(b) (a) (b) (a) (b)
Pressure Force* Strain Force** Strain Force** inches
(psi) (lbs)xmoolu inf/in) (1bs) (u in/in) (1bs) ' :
INITIAL: Q o 2 - )g,”
looo 12%.3 /f//// W 2 ~Yy”
IHHICREASING: 2009 .
255 7 LA 72 2-W" _ .
IHICREASING: 405073 o reackedd, L f-OF)
. "'" W ///4 _ ocevre A Fros?
LIFTOFF: 1) 2940 A¥ g ¢ o
2 2970 2255 3779 . i 2T Al 5% 51 S
LIFTOFF #631) 2350 4vG6 Shem heyif G-z
2 3360 3350 72 S’.? . /V/A /V// - j_p/“{&/ /4” re Shne Sec
LI FTOFF: ’] zgo # ’6 — 541—1 ‘5‘_) r /0'7‘_ “
2) Zzoa Y200 535.9 /V/A /i//4 LAl e A '/17: 7o ;“l/'-r Sk
PEEREASHNGT 4638 %(o . Shom J:g'{ 709,
LiF70FF: 3560 2)¥io (530.9-) /l//é’ /7//4 s’ 13/ sk ,,,:e,/ea{w[;./e
PRESGRBASTIHG - 2 o _ OF mesS,a0 wirCs Therstore,
LF70F,F . 1) 36Co 2) ¥/70 532.2 A//A A’//A 5 Lift-0PF ouplics 75 2ant {/?’«
_DECREASING: 2000 255. 7 o- %" Man  pressvre folyeve
0 0 ﬂ///] /I/M 2 -12/1& C ) /‘;s'oo 2y, l )

NOTES: (*)  Ram area to be used to calculate ram force in column 2o: Force = Q8967 O/274X

{Gage Pressure (PSIG)] “
{(**) Lond Cell Factor to be used to calculate forge in coluan 4bh: See Attachment )
(***) Stressing Rod Gane Factor to be used to ealaulate force in rod in colunn 3b:
stressing rod gaqe factor x (Strain - Initial Strain Reading)

COPLETED BY: %ﬂé_ DATR: _11[2__/_[2/3




PT=-27.2:10

DATA SHEET 1 — JULY 1983 .TENDON SURVEILLANCE
1) oate: [f{—-47-3% TENDON HO.: 76 ___ SHIN STACK THICKNESS: [2 ~ Y% “
2) NYDRAULIC JACK NO.: AR7T-500</2. RAM AREA: __ A ‘
3) HYDRAULIC PUMP NO.: _2_7/_11‘//2!’/Qy " PRESSURE GAUGE NO.: 0 g 20
4) LOAD CELL FACTOR**: 444?_} STRESSING ROD GAGE FACTOR***: (), /277
.5) TENDON INSPECTION COMMENTS: ° fc’»&/ap A e/ e o ood £ o Mé/z/'//yx/.

/(/a' fj//‘/ij/é'A/Cf e AL NS LS en 77 :
~ (2) (3) / (4) (5) (6)

CONT()}%ION PRESSURE GAUGE STRESSING ROD LOAD CRLL. RAM POSLITION COMMENTS
Pré:;ure éggéc* Sgilin Fggl;** Strgin Fgrce** inches
(psi) (1lbs) (u in/in) (1bs) (u in/in) (Jbs)
INITIAL: Q o 0 0 A//A. ‘3_’ 7/5; el
INCREASING: 2009 2 557 / Z j_) 260.2 /f//A 3_ % 1e
[HCREASING: 4000 . 5/0.5 9 9- 4/ 2_ {QL& "y /A s/
) S PR 7030 5504 Bl 7T
IO 0T =Y T L
LIM‘(?FF: l??) 4:00 701, 6 fN/lff ¥ £92.6 /V@ 7_ '//é "
DECRl'J\SING.: 41101 570‘( | 25€D 5_//. 2. . A'//A 7 _ ,_5_// , f, ]
DECRI-IA?IHG: 2000 255, 7 [\?_ y';. 2 5"6,4 | W/A 7 _ 7/} ’”
DECREASING: 0 0O 0 0 ‘ /V/A 2 - '7/5 o

NOTES: (*) Ram arca to be used to calculate ram force in column 2o0: Force = 0. 8§76 40,42 74X
[Gage Pressure. (PSIG)]
(**) GLoad Ca2ll Factor to be used to calculate force in column db: See Attachment 1,
(***) Stressing Rod Gaqge Factor to be used to ealculate force in rad in column Ib:
stressing rod qaqe factor x (Strain - Initial Strain Reading)
owres oo (53

COMPLETED RY: %/ L
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- DATA SUEET 1 - JULY 1983 TENDON QURVFILLKNCF

) OATE: /= /6-83 . TENDON HO.: 7% . .SNIM STACK THICKNRSS: _[.(, Z '_- /) %"727%

2) HYDRAULIC JACK NO.: RJ-5D0-/2  RAM ARER: " A Shins- -4

3) HYDRAULIC PUMP NO.: 7334”&2@ "PRESSURE GAUGE NO.: _ OO 70

4) LOAD CELL FACTOR**:  — STRESSING ROD GAGE FACTORA**: ), /997 .

5) TENDON INSPECTION COMMENTS: _ Teaolpa b4ead o oot corelrtrar gwu'r:L/”-;pr st ~C
o~

_ép'(ﬁfﬁf..lf",}./ J‘c‘S7L/"s a .7£0}9 co élﬂ/ v( {4LL DTAJ/\ é(u ?Lr‘au '{6404 ,(M) Oo/ Cwu?/ﬁax)
1 (2) 3 . 4 . 5 0)

COHDITION - PRESSURE GAUGE STRESSING ROD - LOAD CELIg RAM POSITION COMIENTS
- (a) (b) - (a) (b) (a) (b)
Pressure Force¥* Strain Force** Strain Force** - inches
(psi) (1bskreeo (u in/in) {(1bsk®o(u in/in) (lbs)x:ooo ’

INITIAL: - q] O
(2677 4] 0 (275) O [(5025) 7727 2"
INCREASING: 2009

2557 23,7 2424 3750 513,77 F-He
IUHCREASING: 4003 . — '

570,535 2:576 s/ Y (708 2607 Py
LIFTOFF: J ERCE 35z6 AU = @

N - i £95.0 5576 33 (,50) 95 9.9 %" O 4lt TE
LIFTOFF +0% . e s, v -
§y00 7378 23707 740.5 375 6o.72. F-7%
LIFTOFF: /] §T70 Ag 2572 -0 ”
1) STp 597 GY7.5 357¢ 255% “704.9 373 Go.2. I~ Y O A Kopoars o b one
DECREASING: q1)0y0) , o’ .
: s/0.5 2594 5794 (675 2561 3% .

DECREASING: 2000 - V73

9es T 1295 2536 7996  516.1 - Y«
DECREASING: a o/

-0 I8 1, 507¢ 773, 2 7

HOTES: (*) Ram area to be used to calculate ram force in column 2b: Foice = J. 27470 127X
(Gage Pressure (PSIG)]
(**) Load Call Factor to be used to calculate force in column 4b:  Saee Attachment 1
(***) Stressing Rod Gage Factor to be used to' calculate force in rod in colunn 3b:
stressing rod gaqge factor x (Strain - Initial Strain Reading)

., AOMPLETED RBY: %/é ZAMA nnee: _/-2/-83




.
Ly
or




eT-27.2:10 7 L.

e,

;- DATA SHEET 1 - JULY 1983 .TENDON SURVEILLANCE

. o
1) oATE: W/ -CE-8F7  TENDON no.: 7/ & SHIM STACK THICKNRSS: /O~ Yo
2) HYDRAULIC JACK No.: RJT-500-/Z g nmEA: 2 "
797 4R7H
3) HYDRAULIC PUMP NO.: Mr////ay . PRESSURE GAUGE N0.: _d0%0
4) LOAD CELL FACTOR**: /V/4 . STRESSING ROD GAGE FACTOR***: O./77 77 .. “»v. .
S) TENDON INSPECTION COMMENTS: TJpwosi Aeaol i’ ésaaa/ comele7oons .  Sorve, oace

b/{/‘e e“um{f-r/ ﬂ/;//c /-yélo/'. //Z/ n“\é'/' »"r/fé"{’)/-’ /-”-""4 s 409/ cd*"’é’/ﬁﬂfu

(1) (2) (3) {4) {(6)
COHDITION PRESSURE GAUGE STRESSING ROD LOAD CRLL, RAM Poqt'rlou : COMMENTS
(a) (b) (a) by = (a) () ;
Pressure Force* Strain Force** Strain Force** inches
(psi) (Lbs)x/@®0 (u in/in) (1bskwes(u in/in) ()bs)x/®o -
IUITIAL: 0 G ° -
(Zers £s2) - O (2:4) 0 A/ /A 7 - T
IHCREASING: 2007 : i .
7255,7 }3/8 2632 p A 2- 7%
IHCREASING: 3009 : . = -
/0.6 2 f&? 576, 9 VA D~ "5
L1FTOFF: l) ;7 éa AVG ;IIVG . el
2) 7368 5550 gop.7 H0TE 3769 (622.2 g) WA 3
LIFTOFF +6% — 7
 §700 7274 3650 ey R
LIFTOFF: (]} 3 Y0 L2 1452 2 /7
2) 53705506838 340737 690.9. ,/a 7
DECREASING: 4000 pr
s/0.5 2578 514.9  NIA 2- 75
DECREASING: 2000 ”
255,7 1239 ISB. Y A 2-Yy
DECREASING: a - _ 3/ “
0 0 0 4 /A y

vores: (*)  Ram area to be used to calculate ram force in column 20: Force = 0.89640,.727¢X
[Gage Pressure (PSIG)] .
(**) foad Call Factor to be used to calculate force in colunn 4b: See Attachment |
(***) Stressing Rol Gage Factor to be usad to ealculate force in rod in colum Ib:
stressing rod gaqge factor x (Strain - Initial Strain Readineg)

_COMPLETED RY: %/& }f% n'\i‘": Vit it £4







DATA SHF‘C’I‘ 1 - JuLY 1983 STENDON QURVF‘ILLT\NCF'

. . PR
1) OATE: _//=76=&7  TENDON HO.:._ /20 - SHIM STACK THICKURSS: 270
2) HYDRAULIC JACK NO.: _@7-500-/2 RAM AREA: A = - _ o _ ”
797 /Q7F | | e

3)

4)

HYDRAULIC PUMP NO.: _rY44 1504

' PRESSURE GAUGE }MNO.:

LOAD CELL FACTOR**:

0022

S5) TENDON INSPECTION COMMENTS:

N/ STRESSING ROD GAGE FACTOR***: () /}7‘?2'

‘ﬁvo/a,a 4«%:0/'/44 )aap/ COA—/‘?L/a//- S'u;’uel[é&/vcﬁ

W’ rehe SOMf(,‘CfJ /N(Sz;//e collec, w(t?é) X3 S‘/)lr /’,g/‘;lé 47‘(0/ éu7/_7‘(0/t-)J /:‘aoé 222 '/qol/‘(i_p)l/_{foﬂ'//";op,
(L.) 2 3 4 9 >
COHNDITION PRESSURE GAUGE STRESSING "RAD - LOAD CFEL RAM POSTTION COMMIENTS

(a) (b) (a) (b) (a) lh% -
Pressure Force* Strain Force** Strain Force** inches
(psi) (1bs¥woo (u in/in)  (1bskweo(u in/in) (Jbs)xreso
INNITIAL: 0 o N b Yy P24
(Zswo pre 0 (200) 0 A/A . 2 /é
INCRENSING: 2009 . el
2557 1286 2%6. % /A 3
JNCREASING: 400! ¢ /7
5(0. 2570  S/3 2 N/ A 3= Yee
LIFTOFF: / 530 3 06 ) L,
BT srmy  MOC B0 M4 13- Yy
LIFTOFF +06% e _ o”
5¢30  7/%.2 3592 7753 . /4 /7
LIFTOFF: /) 2 70 237/ . -
2) 5270  675%.6 2/ €77 2 e 3 -2t
DECRLEASING: 40nn V4 e
s10.8 276 §14.4 M/ 3— V6
DECREASING: 2001 ¢/
2557 /29 257.¢ M/ 3
5 5 s . 0 s’ L4
DECREASING 0 O o /[//A 2 _ ,Aé

HOTES: (*)

(**)

(#54)

Ram area to be used to calculate ram force in column 20: Force = 2, 276_71‘_0./277 X

[Gage Pressure (PSIG)]

Lload C2ll Factor to be used to calculate force in column 4h: See Attachment |

Stressing Rod Gage Factor to be used to calculate force in rod in ecolunn 3b:

stressing rod gaqe factor x (_Gtrnin - Initial Strain Rﬂmhnq) )
COMPLETED ‘DY:
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- PT-27 2: 10

DATA SHEET 1 - JULY 1983 .TENDON SURVEILLANCE = +¢ .-
, . . S,
1) DATE: (/-/6-8 TENDON NO.:. (25 .. SHIM STACK TIICKNESS: _ //— Ve
2) MYDRAULIC JACK NO.: [RJ-5270-/2. RAM AREA: % -
797 h8T7A . - :

3) HYDRAULIC PUMP NO.: _rr'py /90% ' PRESSURE GAUGE NO.: _00 20
4) LOAD CELL FACTOR**: - A/ A STRESSING ROD GAGE FACTOR***: O _/ 9927

5) TENDON INSPECTION COMMENTS: 7ewolonr %¢/ o qooa/ /;o,uo/ 77 par- Svrves Llowes

W'/ C _‘,‘(//.//(—(’u ”v':/.a/c caéé?/ . //[Z .afZ’r '/¢ 7‘041 4’8‘0.:,(}' yr a,aa/t/ 50#4/( 7‘(?0#
(1) (2) (3) (4) “(5) (6)

COnuNITION PRESSURE GAUGE STRESSING ron LOAD CRLI RAM POSITION COMMEN'TS
(a) (v) (a) vy -~ (a) — (b) _
Pressure Force* Strain Force** Strain Force** inches '
‘ (psi) (1bs)vises (u in/in) (1bs)ose{u in/in) (lbs)xierp -
TUITIAL: - 0 7} T o 7
£2crn ol o (200) % AAK4 7’/96
INCREASING: 2009 . o
2s5.7 J267  253.0. w/A 7-"Yr¢
INCREASING: 4009 . . _ o«
s/0.5 2557  5/0.6 /A 3~ '"Ye
LIFTOFF: 1) 760 A% _ €70 .. AVC ) 7
5 S5 cow.y iV 3% (750.3) wld I~
LIFTOFF +6% : — : — 2
sg0p 7379 3677 7783 M/4 2= W6
CIFTOFF: 7J 3 V%S O : 27 7
2) 28 5t 6933 5455 3493 976 M/4 3 - s
DECRUASING: 40an ~
sro. § 2579 7-03.0- N/ 3-“
DECREASING: 20018 o 7
256,726  252.9  M/A J- /¢
DECREASING: a . p
0 0 o M4 3~ Vs’

NOTES: (*) Ram area to be used to calculate ram force in column 2b: Force = g.8%6 7 0,127 X
[Gage Pressuré (PSIG)]
(**) tLoad €21l Factor to be used to calculate forée in coluan 4b: See Attachwment ]
{***) Stressing Rod Gage Factor to be usnd to ealculate force in rod in cotunn 3b:
stressing rod gaqge factor x (Strain - Initial Strain Reading) ’

COMPLETED DY: Cé;é 4%4, N Y B







DATA SUEET 1 - JULY 1983 LTENDON QURVF‘ILL’\NCP

" pT-27.2:10

1) DATE:  //-17-53

2) HYDRAULIC JACK NO.: RI-zp0-r2-

TENDON MO.: _ 72 ¢

; ”
SHIM STACK THICKHESS: /- 15//4

RAM AREA: =i~ )

7e7 XRTHE ] .- '
3) HYDRAULIC PUMP NO.: _eras 7204 * PRESSURE GAUGE ND.: - 009'0_
4) LOAD CELL FACTOR**: /1///) STRESSING ROD GAGE FACTOR***: (O, ; 997
5) TENDON INSPECTION COMMENTS: Je.ofoe Head qm,p/ Cont o Sorvellovce o, e
éuf—"téllvlf‘:y/ ¢ by/ft‘u /MJ‘.I(A caééa/ /LL ﬂf(el' 4 J/(/N%pao‘/} sAL O aao/ o o’w/”#/a//
(1) (2) (3) (39
CONDITION PRESSURE GAUGE STRESSING ROD I.O'\D (‘I‘L RAM POSTTION COM'!I‘\I rs
(a) (b) (a) (b) =~ (a) (hg
Pressure Force* Strain Force** Strain Force** inches
(psi) (1bsWieoo (u in/in) (Ibskwso(u in/in) (1bs)xicog
INITIAL: 0 [ e «
(Ze/a A-?L) % CZOD) 0 /1///4 7’ ;/f/'
INCREASING: 2009 e
~ 25,7 /309  26/.2 " w/A ’7/
INCREASING: 4009
SIS 259/ 7.4 i - ’}/{
LIFTOFF: ¢)
2) 0 G972 3599 (Gog.g i 7« 7
L1IFTOFF +06% Py
5780 73723 3728  7yy & /A 2 -
LIFTOFF: ) 13/, @
2) 5920  gosy 3530 Spez /A 3- 'Y
DECREASING: 4007 — 2 ‘"
5705 2600 579, 2 vz 3 -7 i
DECREASING: 20010 ”
255, 7 /329 265 2 M/ 7 - ‘U
DECREASING: a = ”
g 0 0 MIA 7= %%
HOTES: (*) Ram area to be used to calculate ram force in column 2o: Force = 0§94+ 0.127Y X
(Gage Pressure (PSIG)] ’
(**) ULoad C21ll Factor to be used to calculate force in coluan 4b: See Attachment |}
{(rx**) < trossing Rod Gaqe Factor to be used to calculate force in rod in column 3b:

stressing rod gaqge factor x (Strain - Initial

Strain Reading)

% T, o J2047

f‘O‘H’LFTPl) nY:
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" pr-27. 23 10

.

DI\'PI\ SHUEET I - JULY 1983 .TENDON QURVF‘ILU\NCP

. ’{
1) DATE: _yp/~/7-37 . _ TENDON HO.: L 3Z . B SHIM STACK 'rutcx_upqs. L{C 9’ ~” ,2_ /y 7-0/-
2) HYDRAULIC JACK NO.s _R T~ 5Dp-/7 RAM ARRA:. >+ L Shess =G 1y"
777 /f{’UJ ST T L L,
3) HYDRAULIC PUMP NO.: _y24ry (%09 PRESSURE GAUGE No.: _J0%0: -~ v "%
4) LOAD CELL FACTOR**: - . STRESSING ROD ‘GAGE FACTOR***; [, z 22 7 :'1' .
S) TENDON INSPECTION COMMENTS: T € s.ar / e ao/ ) o ool cwv/ z‘/o,u /ZL
4
A f#aﬁ/é far'// 7P~ ﬂooo/ i é’pp/f 7£/G”'J :
(3) . (4) (5) (0)
CONDI:I‘ION PRES SURB GMIGT‘_ STRESSING ROD ~J LOAD CFLL RAM POSTITION COMMEN'TS
(a) (b) (a) " (b) (a) (b) R :
Pressure Force* - Strain FTorce** Strain - Force** - inches
{psi) (1bs)¥wo2 (u in/in) > (1bskaw (u in/in) (Ibs)yiwo T,
IHITIAL: ( ‘ B )
/Z LY Ka ) 9'// mS/u., ua7" ~e/7[‘0/‘/‘4(y/ 0/0 Z - %0 oy Lzéz//
INCREASING: 20009 fe i

AZ[ S ’//‘esjzm ro A La Se /J/Cao/f‘é_(
oV ECr 7‘(44»(’/” 4(3&4/.

JHCREASING: 4004

LIFTOFF:

A

LIFTOFF +06%

Load Cell Strae (o sest) = "‘6—'3;/9" o L

LIFTOFF: .
DECREASING: 40009

DECREASING: 2000 ]

DECREASING: a

NOTES: (*)  Ram.area to be used to calculate ram force in column 2b: Force = O 8967-0.12 7y X
[Gage Pressure (PSIG)] .
(**) Load Call Factor to he used to calculate force in coluan 4b: See Attachwment 1
(***) Stressing Rod Gage Factor to be usad to calculate force in rod in colunn 3b:
stressing “rod qgaqge factor x (Strain -~ Initial Strain Reading) .

‘ R COMPUETED RY: %& % DA //fZ/—-XJ







1) DATE: 2/25_'/?3

2) HYDRAULIC
3) HYDRAULIC
4) LOAD CELL

5) TENDON INS

PT-27.2:10

DATA SHEET 1 - JULY 1983 .TENDON SURVEILLANCE

-~
/55 SHIM STACK THICKHUESS: [/ /g

TENDON NO.:

JACK NO.: AT 500-/2 RAM AREA: 7#*
PUMP NO.: 7 Y7 A A 74 _ PRESSURR GAUGE NO.: 57— 2_-_

77 T 7907 _
FACTOR**: __ a0 STRESSING ROD GAGE FACTOR***: O.2 099 X 7R/

’z’u/ Ae&y{ /v qoaq/ ca'w-/(f,aa/. S'o/VCréée‘».cr

PECTION COMMENTS:

V .
wer € 'écﬂ/fz,w /{ccka/’ /ﬁgs774/$ or’ 7Aq/’ 07[ ccuﬁl;g,A_
(1) (2) (3) ~ (4) (5) (6)
CONDITION PRESSURE GAUGE STRESSING ROD LOAD CFLL RAM POSITION comrEnrs
(a) (b) (a) (b) a by -
Pressure Force* Strain Force** Strain Force** inches
(psi) (Ibs)Xx0é (u in/in)  (1bs)Xphi(u in/in) (1bs)
INITIAL: 0 : g 0
(Zro L.lLee -/R. 35 eindan) % O C A//C4‘ :E?QZ .;‘A?
INCREASING: 2009 2673 . "
. 255.7 Iﬁﬁ?ﬁ* 253,/ /A 3132g’
INCREASING: 41509 L7342 o
50.8  2500/579 503 g A 3=
LIFTOFF: 3##: Ave . 37¢/ Dos 3/t
2 }5”’“ 7917 2722 1775 (744.8) w/A 3-Y5
.LIFTOFF +6% . —— 3/ @
6200 738 3959 7299w/ 3- 7
LIFTOFF: S#~t <200 94 ) 37¢ 3 ol
six2 5520 Sero 7747 }7.&’157//77 794. 9 A 3- 75
DECREASING: 4000 P 174
s/e.5 2504 504, 8 M4 3~y
DECREASILG: 2000 o
2507 1286 2577 M/A - e
DECREASING: a :
0 O o) /A 3 /e
HOTES (.*) Ram area to be used to calculate ram force in column 2b: Force = _1?76'/‘9-_/2 77X
(Gage Pressure (PSIG)]
(**) Load Cell PFactor to be used to calculate force in colunn 4b: See Attacharnt 1
(***) Stressing Roid Gage Factor to be used to calculate force in rod in column b:

stressing rod gaqge factor x (Strain - Initial Strain Reading)
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2) HYDRAULIC JACK NO.: /7T -500-/2 RAM AREA: pa )
3) HYDRAULIC PUMP NO.: Zzz/f’/f/ . PRESSURE GAUGE NO.: J7 -2

MA 70T
4) LOAD CELL FACTOR**: Al A STRESSING ROP GAGE FACTOR***: (.2 ”0(/

5) TENDON INSPECTION COMMENTS: fés,,a/a,a 46&/ > quo/ co.uc/,/'aizv. o servellavel
. P2

\ W 2rC Qo NO

) ~ 2) (37 (@) —- 5) )
CONDITION PRESSURE GAUGE STRESSING ROD LOAD CFLL RAM POSITION COMMENTS -
(a) ~(b) {a) (b) a .

Pressure Force* Strain Force** Strain Force** inches
(psi) (lbs)/eo (u in/in) (1bs)/jcec{u in/in) (1bs)
THUITIAL; 0 - . 7,
(Zero Lalowe-tf 500cbefe) O O 0 o/ 2-%¢
{HCREASING : 2003 — P ; ”/ 7
255.7 1270 2¢Y. N/ A 2=%/tg,
INCREASING: 4000 - p
: 570. 5 2626 s06., 2 /t///7 2-Y"
LIFTOFF: S#~7 56320 . 3573 Ve, (‘ : j
Sihw 2 2‘6 70}567" 7/8.2 3607 $$9(72/. L /f//z4 a4 (G
LIFTOFF +6% =3 ] — _, ot Cfcsy Gage
%ﬁo 7€4.0 %7/3772 759.9 /N W-% Kool Shopt
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o B 3 ( : - o~
DECREASING 4010 570, 5 25l 2 /7 » /\///} 5 - 7/5/ 7
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' L2557 1275  2§5.S /A 2- Vs
DECREASING: a O O 0 /{///4 Z _ g/g ”

HOTLES: (*) Ram arca to be used to calculate ram force in column 20: Force =5'_:_f7£ 7"9_'_{2 77)<
[Gage Pressure (PSIG)]

(**) foad Coell Factor to be used to calculate force in column 4bh: See Attachment 1

(***) Stressing Rod Gage Factor to be used to ealculate force in rod in column 3b:
stressing rod gaqge factor x (Strain - Initial Strain Reading)

COMPLETED RY: gg/ @/_{;/g.__ DATE: ,Z/Z7éf
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FORCE VS TIME CURVES
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