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1- INTRODUCTION AND SUMMARY.

During ddservice inspections (ISI) of the post-tensioning system of the
LaSalle M aty Station (LSCS) for Unit 1 (10th year) and for Unit 2 (5th
year), the: tensile test results for _two wire samples fell- slightly below
the. required technical specification minimum value. The laboratory-
testing of the. tendon wire.: samples indicated that two out of a total of

1
twelve samples did not meet the minimum tensile: strength value of 240
ksi.: Three samples- from'each wire were tested and the other two samples

' taken from the same wires for both tendons met the required minimum
tensile strength. The two samples below 240 ksi were from vertical
tendon V22A of the Unit 1 containment, and-from vertical tendon V231C-
from the Unit 2 containment. 'The tested strengths for these two samples
were 239.5 ksi (0.25 low) and 237.0-ksi- (1.25$ low). . respectively.-
Technical Specification 4.6.1.5 requirements were met except for the wire
test results.

In accordance with LSCS Technical Specification-4.6.1.5 . we have'
evaluated the containment considering these wire test results and find
that th'e containment is above the-required level of integrity. . The
evaluation of the containment integrity was based'on a detailed review-

4

of: ' a) the wire tensile strength test results from the tendon inspect 1 l
and from the CMTRs obtained for these tendon wires before-installationr E-

b) evaluation of the containment tendon wire tensile properties to
. dl j

determine the variation in the tested strengths, c) tendon lift-off' #
l.

forces measured during the current surveillances and all'surveillances
qconducted to-date with respect to their predicted values, d) visual.

. M
inspections and filler grease laboratory test results, and e) design of. 1the containment system. 1

.I2. CONTAINMENT DESCRIPTION
|
1

The LaSalle primary containment consists of a steel dome drywell head 1
anchored to a post-tensioned concrete containment shell monolithically
supported on a reinforced concrete-basemat and is shown in Figure 1. The o
containment was designed for an accident pressure of 45 psig along with
appropriate. concurrent loads and load factors listed in FSAR Table-3.8-3
and Design Assessment' Report (DAR) Table 4.1-1. Nonprestressed'
reinforcing steel is provided in the prestressed containment shell to
carry flexural stress- at points of discontinuity such as penetrations and

i

the wal[i-basemat junction, and to distribute strains due to shrinkage and
1

tempera BPe. 1
$f

The post-tensioning system is shown in Figure 2 and consists of:
;

a. 174 hoop (horizontal) tendons placed in a 2400 system below,

elevation 792* and 14 hoop tendons in a 3600 j

system above elevation
792'.

!
a

b. 120' meridional (vertical) tendons anchored at the bottom of the -

basemat at elevation 666'-4" of which 60 "C" tendons stop at
elevation 786'-6", 30 "B" tendons stop at elevation 815'-2 1/2" and
the remaining 30 "A" tendons are anchored at elevation 821'-6" and
elevation 841'-6".

..

_ _ . _ . . _ . . . . . . . . . -
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Each tendes consists of ninety 1/4 inch nominal diameter ASTM A421 Type
BA wiret h a button-headed BBRV type anchorage.

The tendons were manufactured by Inryco Products, Illinois. Initial
stressing of the tendons was completed during 1978 for the Unit I
containment and during 1980 for the Unit 2 containment. The containment
design is based on a 40 year minimum tendon stress of 141.7 ksi (626 kips
force) for all the vertical tendons and 140.4 ksi (620 kips force) for
s11 the hoop tendons. . The stress levels correspond to the seated end of
the tendons and were determined based on a predicted 40 year prestress
loss of 15.645 from the design seating stress (168 ksi) for the vertical
tendons and-16.408 for tiie ivoop tendons.

In order to ensure that the octual prestress loss is within the value
allowed in the design and to ensure continued performance of the post-
tensioning system, periodic in-service inspections (ISI) are conducted as
specified in the LSCS Technical Specifications.

3. DESCRIPTION OF CONTAINMENT ISI PROGRAM

The LaSalle containment structural integrity is ensured utilizing a .fperiodic surveillance program which includes both scheduled containment
post-tensioning system examinations and Integrated Leak Rate Tests ~

.

(ILRT). The primary containment " limiting conditions for operation" are
included in the LSCS Technical Specification Section 3.6.1.5, and the
" surveillance requirements" for the primary containment tendons are
included in Section 4.6.1.5. Both the Unit 1 and 2 technical

-

specifications are included in Appendix A.
r

9 A post-tensioning tendon surveillance for each unit is carried out 1, 3
and 5 years after the Structural Integrity Test and thereafter every five
years. Each surveillance consists of the following:

Lift-off of a sample of tendons to determine the existing force ina.
the tendons. This lift-off force is compared to a predicted value
which accounts for losses in force in the post-tensioning.

'

b. One hoop tendon and one vertical tendon are detensioned and one wire
is removed from each. The wires are examined, and three samples of
the wtre are tested to determine its tensile properties per ASTM
A42Fi.,

c. A visual examination of the enntainment concrete surfaces in the
area around the post-tensioning anchorages is carried out to ensure
there is no structural distress. The anchorage components,,

anchorheads, shims and bearing plates, are also examined,,

d. The sheathing filler grease is examined and tested to ensure that'
;

the corrosion preventative system is adequately performing its i

fccction.-

i

. -
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! 4 EVALUATION OF CURRENT ISI WIRE TEST RESULTS ]
.: .

t
,

All but. two of the twelve wire test samples met the technical '

specif1 Mon tensile strength requirement of 240 ksi. The results of ithe two samples with strengths less than 240 kai indicated a tested i

tensile strength of 237.0 ksi for tendon Y231C, end sample 2, and 239.5 i
kst for tendon V22A, end sample 2. All samples meet or exceed the !

minimum specified tensile strength including the other samples from the '

same wires that had a low result. The ISI wire test results and the CMTR '

results for the tendons inspected in this survelliance are presented in ;

Table 1. The IS! wire test results include three samples from each i
wire. The CMTR results include the results from each coil that was used !
to f abricate the tendon; e.g. tendon H48A was fabricated from four coils iof wire and samples were taken from both ends of each coil. The !$1 testi

; data sumary and the CMTRs contain the measured diameter and the break
force for the wire samples and are included in Appendix B.

:

| For tendons H48A and H23FE, the tested tensile strengths are acceptable
and are consistent with the CMTR values. The wire elongation values are

| acceptable,
I '

As seen from the CMTR data, both tendens V22A and V231C were made of' ~w 1

with tensile strengths as low as 243.7 ksi for tendon Y22A, and 240.9 -
<. ,

for tendon V231C.
Considering the range in tensile strengths obtainedy [ !

from wire testing, the wire test results are consistent with ,he- OffRi

L data for the tendons. The original CMTR testing was performed for each
cofi. The LaSalle coil test results meet the minimum tensile strength of
240 ksi. The test results fell at or above the required strength. The;

range of CMTR tensile strength results is presented in Table 2. The
front to back variation in test results is important to understand the
subject LaSalle surveillance wire test results. Front to back variation

i for a random sample of 62 coils from the LaSalle CMTRs showed a mean of
2.7 ksi. This same type of variation may exist along the length of the

,

H wire in the coil which is untested except during in-service ,
'

! inspections. ASTM A421 provides sufficient controls on wire diameter,
wire strength, wire chemistry, and wire "buttenheadability" to assure
that tendons can be fabricated and stressed to specified prestress
forces.

The differences between tha original CMTR testing and the ISI testing
contributesto the apparent difference between the CMTR tensile strengths :and ISI),tasile strengths for the wires from tendons V22A and Y231C. The
locatioref the sample within a coil and frequency of tests along the
wire is different for the CMYR tests than the ISI testing. An individual
wire test during wire production follows the same procedure as used in

, wire testing during ISIS. However, the nunber of tests per unit weight
of wire is much greater during the ISIS. The three ISI tu t specimens
are taken from an individual wire, while the CMTR data is based on the
front and back ends of an individual coil. The wire manufacturing
process controls the wire diameter and stress relief sufficiently to :obtain telerable uniformity along the wire in a coil. But wire strengthwill vary slightly in any given location in the coil. A coil will weigh
from 800 to 1200 lbs. and thirty six 200 foot wires can be made from a
1200 1b. coil.

,
,

,
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The ISI test sample conditions also differ from the tests reported in the
04TRs. Handling of the wire during extraction from the tendon and
shipping to the testing laboratory could effect the tensile strength.
The results of wire tests are sensitive to sample length, rate of
loading, wire bend (or wire out-of-straightness) and eccentricities which
may be present in the test machine. Wire bend, short sample length, and
machine eccentricity produce or amplify b'ending stresses and strains and
will result in a lower tensile strength than the wire capability. Too
high a test loading rate will break the wire before its capability is
reached. The ISI wires actually tested had a bend greater than 2 inches
in a 50 inch length which resulted from the coiling of the wire sample
for shipment from the station to the laboratory. This bend corresponds
to a permanent strain in the test sample of 0.001 inches / inch. This
permanent strain will reduce the strain capability of the wire and will
produce wire tensile strength and strain less than the wire would be

~

capable of if it were straight. The original LaSalle Inryco
specification for purchase of the wire required the wires to have a
maximum I inch of bend in a 6 foot length.

All wire samples from the vertical tendons did break above the required
force. The minimum specified break force corresponding to ASTM A4211/
inch diameter wire is 11,780 lbs. The minimum break force recorded i
during ISI testing is 11,850 lbs, for tendon V22A and 11,830 lbs, for

.

tendon V231C, both of which exceed the minimum specified force ?
requirement. Tendon design is based on the force being imposed by the
post-tensioning system on the containment structure. Individual wires
are counted on to supply a certain portion of the overall tendon force.

t

! Testing of additional wires is not warranted. The wire test tensile
strength results are consistent with the CMTR results when normal testing,

j variation and test sample condition are considered. As stated, the lower
'

strength as expressed in terms of stress is of no design consequence, and
does not indicate any degradation of the post-tensioning system or loss
of integrity of the containment.

1

S. CONTAINMENT TENDON SURVEILLANCE HISTORY
4

The current containment tendon surveillances are the fourth for Unit 1
and third for Unit 2 since the Structural Integrity Tests. The
Structural Integrity Tests for Units I and 2 were performed in
Decedec1978 and June 1983, respectively. The start dates of the
surveilfances are as follows:

Unit 1 Unit 2
iJune 1980 April 1984,

April 1982 Noveder 1986
Novenber 1983 February 1988
February 1988

All surveillances include 1) tendon lif t-off _ tests, 2) visual inspection
of tendons, anchorage components and concrete, 3) visual inspection and
testing of casing filler grease, and 4) removal, inspection and testing
of tendon wires. The past surveillances for both units have shown no

|
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indication of any type of degradation of any of the post-tensioning -

system couponeetts.
||

. . ,
,

| Tendon tWhoff forces from recent and past surveillances have been {
acceptable as shown in Table 3, where lift-off forces are compared withl

i predicted forces. Tendon forces above the predicted values indicate that
,

|
the prestress assumed in the containment design is available and that the !

; design stresses calculated in the containment reinforcing steel and
'

concrete meet the FSAR requirements. These tendon If f t-off forces also (
, indicate, when compared to the predicted values, that losses in the !
| tendon stresses are occurring at a rate less than predicted which is ;

| indicative of acceptable prestress at the end of the plant 40 year life, ,

; The visual examination of the tendon anchorages and the removed tendon
wires during the past surveillances indicate no component degradation.
Grease coverage on the system, and the condition of the anchorage- '

components and removed wires have been acceptable. Grease chemistry1
.

results i.e., the quantity of water soluble chlorides, nitrates and1

sulff des, have been acceptable.

The wire tensile strength test data from the past surveillances are sho!

in Tables 4 and 5 for Unit 1 and 2, respectively. Also shown are the '

corresponding CMTR values for the various coils making up the tendon fr,

-

which wires were removed. As seen from the ISI test results, all s

previous wire tests have been acceptable. The average tensile strength
of all ISI wire test results to date is 24g ksi. Comparison of the ISI
results with the CMTR results shows the same average tensile strength
results which indicates that there is no strength degradation from the
time the CMTR tests were performed. Comparison of CMTR results and !$1
results does, however, indicate normal scatter which as discussed
earlier, is attributable to variation along the wire and variation in the
wire testing procedure.

Therefore, it can be concluded that no degradation has occurred in the-

post-tensioning system. The surveillance results indicate that the
containments are in the same condition as they were when the Structural
Integrity tests were performed.

6. DESIGN OF CONTAINMENT
>. n

The re
. level of containment integrity is asailable considering the-

wire sesults from tendons V22A and V231C. The tendon lift-off
forces,th e the recent and past surveillances are above the predicted
forces ertabulated in Table 3 indicating the required prestress assumed
in the containment design is available and that the minimum design stress
margins for the reinforcing steel and concrete presented in the LSCS DAR

, Tables 5.1-1 through 5.1-14 are unchanged. The wire break force is above
the required force, and therefore the tendon strength is greater than the
nor.inal strength based on.240 kst for 90-1/4 inch diameter wires. It
also should be noted from Table 2 that the average CMTR tensile strength
is 24g ksi resulting in additional margin in the tendon strength.

.

Op*
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The ultimate internal pressure capacity of the containment is more than 3
times the design accident pressure of 45 psig and is limited by the
personnel. airlock bulkhead assently. The capacity of the containment
pressure: boundary backed by concrete is more than 4.5 times the design
pressure and will not be affected by the recent wire test results, since
the break forces for all the wire samples exceeded the minimum break
force requirement.

7. CONCLUSION

'

The LaSalle containments meet all FSAR design and technical specification
requirements. There has been no change in the containment condition
because:

a. Minimum specified ultimate force required for breaking the
individual wires was met.

b. The two lower strength test results are understandable based on
original material test and normal variation along a wire, and
variation in test procedures,

' . . "[.c. Visual and lift-off results indicate that the containment .

prestressing system is performing as required. ,f'
*

d. Average !$1 wire test '-aults over the life of both units exceed t'
minimum specified strti.; .y a significant margin.

e. The design and ultimate strength of the containment is not affected
by these results.

|

i
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Table 1
CURRENT YEAR (1988) SURVEILLANCE UNITS 18 2-

TEN 5ILE PROPERTIES '

--

ISI WIRE TEST RESULTS CMTR RESULTS

'

SAMPLE STRENGTH SAMPLE STRENGTH
.

ISI YEAR TENDON ! . D. (KSI) 5 ELONG. I.D. (KSI) * ELONG. ,

!

1988 H4BA End 1 250.5 5.69 F1 246.9 > 4.0
10th yr. Mid 248.0 4.82 B1 249.7 T 4.0
Unit 1 End 2. 256.5 5.20 F2 240.4 T 4.0

82 253.8 T 4.0
: F3 247.3 T 4.0

83 248.5 7 4.0
F4 240.9 5.3,

84 248.9 5.3
o

1988 H23FE End 1 247.5 4.22 F1 244.0 5.0 -

5th yr. End 2 247.5 4.03 B1 248.1 5.4 1

Unit 2 Mid 248.5 4.28 F2 250.1 > 4.0 -
82 252.6 74.6
F3 249.7 T 4.0,

1 83 257.9 T 4.0
F4 249.7 5.0
84 253.4 5.0

|

1988 V22A End 2 239.5 4.03 F1 248.5 > 4.04

10th yr. Mid 242.0 4.52 B1 243.7 T 4.0,
' Unit ! End 1 240.5 5.27 F2 244.9 7 4.0

82 243.7 7 4.0i

1988 V231C End 1 240.5 4.77 F1 246.5 > 4.0 2,

5th yr. Mid 240.0 5.50 'B1 250.6 7 4.0
Unit 2 End 2 237.0 4.45 F2 246.9 T 4.0 -

B2 246.9 Y 4.0
F3 240.9 5.3
B3 241.3 5.3

1

%.

#
.

|

'

s

Note: F1, F2, .... = Front !
81, B2, . . . . = Bac k

.

'

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ . _ . _ . _ . . _ . . - _ . . . _ _ . . . . , . - _ . - . - - . _ , . . ......_m.. .. _ _ . . . . _ . _ . _ . .
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Table 2
STATISTICAL EVALUATION OF TENDON WIRE TENS!LE PROPERTIES

T.'. '
PROPERTY MAXIMUM MINIMUM MEAN STD. DEVIATION

Tentile strength (ksi) 26385 240.0 249.73' 5.21

SElongation 6.6 4.0 5.10 0.62

Nuiter of samples = 341 -

t
*
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Table 3
* LASALLE UNITS 1 & 2

Compartoon of Honoured vs. Predicted Tendon Forces *

Tendon Lift-off (Kips) '

',
Mark Heasured Predicted

let yr, Unit 1 '

N1CB 693.4 643.7 '

N12AC 675.0
H12CB 693.8 ,

643.7
,'

643.7
H20CB 652.5 dr.i3. 7
H21AC 671.3 &&3. 7
M44AC 697.4 G43.7
H56BA 680.4 643.7

~,

MSGCB 704.8 643.7
H708 697.5 643.7
V15A 690.0 651.7

.

V15C 690.0 651.7
V20A 690.0 651.7 '
V29A 678.8 651.7
V47C 690.0 651.7

3rd yr, Unit i
H2CB 661.5 648.0
H14AC 654.0 621.0 -

H24BA 565.5 629.0 )H37CB 657.5 626.0 ,

+M47CB 672.5 640.0 '-
H48AC 676.5 641.0
H57CB 702.5 643.0
H608 644.0 640.0

.

V6C 683.0 649.0
i V15C 690.0 649.0
| V17A 675.0 645.0
! V32C 683.0 649.0

V42C 675.0 649.0
5th yr, Unit i

H3BA 676.5 647.6
H12BA 650.1 624.5
H21CB 642.7 624.5
H23BA 627.6 616.7
H3&CB 642.6- 620.3
H48AC 664.8 637.5
H49AC 657.7 630.4
H6as - 657.7 646.3
V5B 673.0 644.3 '

V15C 676.8 645.7-
V23A 665.5 641.5
V27A 688.2 641.5 Adjacent tendon

/ V24A 627.7 641.5 # 2.X lower than predicted
V29A 657.9 641.5 Adjacent tendon
V31C 673.0, 642.7

10th yr, Unit i
H4BA 642.8 638.1
H41CB 675.5 629.2
H48AC 674.5 633.1
H50AC' 667.2 636.5
V15C 647.6 641.5
V22A 666.2- 637.4
V303 651.3 640.1

._ __ _______1_n h - - .m_. u . _. ~ _ m .._. _ ~____._.__._._ . _ . _ _ _ _ __.._ _ _
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Table 3 (Cont'd)
LASALLE UNITS 1 &2* -

Comparison of Hessured vs. Predicted Tendon Forces
'

.
.

Lift-off (Kips)
.

Tendes*,
Heasured Predicted

*Mark 4.--

1st yr, U6f t' 2
'

N10F 676.9 645.5
H12EG 635.4 , 629.3
M12GF 639.3' 429.3 ,

H2OOF 650.5 621.5
H48EG 665.6 641.0
H560F 644.6 639.3
H56FE 646.7 639.3
H70F 665.6 643.0
V214A 666.6- 644.9 Adjacent tendon
V215A 636.7 644.9 # 1 X lower than predicted
V215C 662.9 649.1,

V216A 666.6 637.7 Adjacent tendon '

V220A 655.4 644.9
V229A 644.2 644.9
V247C 666.6 641.9

3rd yr, Unit 2
H2GF 674.A 644.9 j. .

i H14EG 618.2 616.7 g
| H24FE 626.2 624.5 'E
{ H370F 648.1 614.7 '

| H460F 629.4 629.4' Adjacent tendon
i H47GF 630.9 635.9 # .8 X lower than predicted

H44GF 648.6 644.2 Adjacent tendon
| H48EG 659.7 637.5
i H570F 633.5 625.4

H60F 634.4 636.5
V206C 646.2 645.7
V215C 649.2 645.7
V217A 646.2 641.5
V232C 659.2 645.7

'

V242C 653.7 645.7
Sth yr, Unit 2

H3FE 649.6 645.2
H12FE 633.4 621.1
H21SF .. 650.3 621.1
H23PDos 640.9 613.3
H 1 664.2 624.4

s

H46
'

662.4 635.0 :
H4945r 665.4 635.0
H64F 654.9 643.9
V205B H/A * 641.9 * Lift-off scheduled r

' V215C 651.3 643.3 for October
V223A 666.4 639.1
V224A 651.3 639.2
V231C 658.'S 643.3

!
l

1
)

! - ..

l

|

. , _ . _ __ - _ . _ __ _ . . . _ _ _ . _ _ _ _ . . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . , _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ ._



= ;
.

.

.

Table 4
UNIT 1 SURVEILLANCE HISTORY

TENSILE PROPERTIE5
-

ISI WIRE TEST RESULTS CMTR RESULTS

SAMPLE .STRfNGTH SAMPLE STRENGTH
!$1 YEAR TENDON ' I . D. (KSI) 8 ELONG. I.D. (KS!) $ ELONG.

1980 H20CB B 258.7 4.5 F1 251.4 > 4.01st yr. M 258.7 4.8 B1 2%.4 7 4.0
C 259.7 5.2 F2 251.4 7 4.0

B2 251.0'- T 4.0
F3- 249.7 Y 4.0~

B3 248.5 T 4.0
V47C B 251.6 6.3 -F1 245.3 > 4.0

M 250.6 6.3 B1 242.8 T 4.0
C 244.6 5.1 F2 246.1- T 4.0

82 242.8 Y 4. ,-

1982 H2CB B 257.2 > 4.0 F1 248.9 > 4.3rd yr. M 255.1 7 4.0 81 254.2 7 4.0
C 257.1 T '. 0 F2 252.6 5.7 :~

82 256.6 5.7 i

F3 250.1 > 4.0
83 253.8 7 4.0
F4 241.3 7 4.0
84 246.9 7 4.0

V42C B 249.6 > 4.0 F1 242.9 > 4.0
M 248.6 7 4.0 81 241.7 7 4.0
C 246.0 T 4.0 F2 242.4 T 4.0 ;~

B2 243.6 7 4.0
'

|

1983/84 H23BA B 256.2 > 4.0 F1 249.3 > 4.05th yr. M 256.7 T 4.0 81 248.1 7 4.0
C 256.7 7 4.0 F2 249.7 T 4.0-

82 249.3 7 4.0
'p . F3 251.4 T 4.0

83 249.3 Y 4.0..

V31C B 246.6 > 4.0 F1 243.3 5.4
M 247.6 T 4.0 81 248.9 5.4

i C 247.6 7 4.0 F2 242.9 > 4.0-

82 243.3 7 4.0
i

Note: B = Button end F1, F2, ... = Front |
M = Middle B1, 82, ... = Back
C = Cut end j



- , .. - . . - - - - . - . . - - _ . - - _ _

;
,

~ , '.

1
.
.

-

;
1

Table 5 i

7/ UNIT 2 SURVEILLANCE HISTORY-

TENSILE PROPERTIE5
'

.-

W

ISI WIRE TEST RESULTS CMTR RESULTS |
- :

SAMPLE STRfNGTH SAMPLE STRENGTH
ISI YEAR TENDON ! . 0. (KSI) 8 ELONG. I . D. (KSI) $ ELONG.

,

1984 H20GF L1 250.0 5.0 F1 246.5 >40 '

1st yr. L2 253.0 5.0 81 248.9 T 4.0-
*

L3 252.2 4.5 F2 248.5 ~ 4.5 t
M 250.2 5.0 82 255.0 4.5 :
R 250.2 4.5 F3 247.3 > 4.0 1

83 245.0 T 4.0 '

V247C L 240.5 5.0 F1 240.4 > 4.0
M 246.1 4.5 81 244.9 > 4.0

,

R 240.5 5.0 F2 241.7 7 4.0
82 242.1 14.0

1986 H2GF L 255.0 > 4.0 F1 252.6 5.5 s3rd yr. M 251.7 T 4.0 81 250.6 5. 5 "
*

,

R 249.8 7 4.0 F2 255.0 > 4.0~

! 82 251.4 T 4.0
F3 255.0 7 4.0
83 254.6 T 4.0
F4' 247.7- T 4.0 -

84 244.5 7 4.0
V242C L 244,0 > 4.0 F1 246.9 > 4.0

M 246.3 T 4.0 B1 247.3 7 4.0
R 242.3 T 4.0 F2- 249.7 7 4.0~

B2 254.6 14.0~

Overall average of wire test strenghts from
= 249 ksi t

all (14) tendons from Tables 1, 4, 8 5 -

,;p.
N

[',. . .

/

>

Note: L. L1,-... = Left end F1, F2, ... = Front
M = Middle 81, 82, ... = Back
C = Cut end ,

*
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TYPICAL LAYOUT OF.
POST. TENSIONING TENDONS :
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I
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b' \\ .

b
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CONTAINMENT $YSTMB

Pt! MARY CONTAINMENT STRUCTURAL INTEGRITY
'

.

4
J'MITINGCONDITIONFOROPERATION

3. 6.1. 5 The structural integrity of the primary containment shall be maintained
at a level consistent with the acceptance critaria in $pecification 4.6.1.5.

APPLICA8ILITY: CPERATIONAL CON 0!TIONS 1, 2, and 3. |

ACTION:.

a. With more than one tendon with an obseved lift-off force between the
predicted lower limit and 905 of the predicted lower limit or with
one tendon below 90% of the predicted lower limit, restore the
tendon (s) toehe required level of integrity within 15 days and perform
an engineering evaluation of the containment and provide a Special
Report to the Commission within 30 days in accordance with Specifia

* cation 6.6C. or be in at least HOT STAN08Y within the next 6 hours
and in COLD SHUTDOWN within the following 30 hours.

b. Withanyotherabnormaldegebationofthestructuralintegrityata
level below the acceptance criteria of $pecification 4.6.1.5, restore
the containment vessel to the required level of integrity within
72 hours and perform an engineering evaluation of the containment
and provide a Special Report to the Commission within 15 days in
accordance with $pecification 6.6C. or be in at least NOT STAND 8Y
within the next 6 hours and in COLD SHUTDOWN within the following
30 hours.

'

,

\.u%.),. .

-- ..
. ..s,

M * '

.,

' ' - ''
-

.

*
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4
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CONTA!WOff $YSTEWS I

m |
$URVEILLANCE RE0V!tE*ENTS '

4. 6.1. 5 Primary containmeny Tencens. The primary containment structural integ-
rity shall se comonstrateo at tne end of 1, 3 anc ! years after the initial

| ;structural intewith Table 4.6.grity test (ISIT) and every 5 years thereafter in accordance
'

1. 5- 1. The structural integrity shall be demonstrated by: :

a. Determining that a representative sample of at least 13 tendons, 8 hori- i

zontal ana 5 vertical, selected in accoreance with Table 4.6.1.5 1 hsve a
lift-off force equal to or greater than the mininum values listed in
Table a.6.1.5-2 at the first year. inspection.' 1%r subsequent inspections,

-

'
.

for tencons and periodicities per Table 4.6.1.5-1, the minimum lift-off-

forces shall be decreased by the amount X2 log t/g for V tendons and |
Y2 log t/g for hoop tendons where t is the time interval in years free '

initial tensioning of the tendon to the current testing date and to.is
the time interval in years from initial tensioning of the tendon to ;

first inspection and is equal to 2 years and the values X1, X2, Y1 a 2
are in accordance with the values listed in Table 4.6.1.5-2 for the s 11-
lance tendon. This test shall include essentially a complete detensieging
of tendons selected in accordance with Table 4.6.1.5-1 in which the tendon
is detensioned to determine if any wires or strands are broken or daanged.
Tendons found acceptable during this test shall be retensioned to their ~

observed lif t-of f force, t 35. During retensioning of these tendons,'the i
| change in load and elongation shall be measured simultaneously at a minimum

of three, appro'ximately equally spaced, levels of force between the seating|

I force and zero. If elongation corresponding to a. specific load differs by
more than 55 from that recorded during installation of tendons, an investi-
gation should be made to ensure that such difference is not related to wire.

failures or slip of wires in anchorages. If the lift-off force of any one
,

,

tendon in the total sample population lies between the predicted lower limit'

and 90% of the predicted lower limit, two tendons, one on each side of this
tendon, shall be checked for their lift-off force. If both these adjacent
tendons are found acceptable, the surveillance program may proceed con-
sidering the single deficiency as unique and acceptable. The tendon (s)_.

shall be restored to the required level of integrity. More than one tendon* -

below the predicted bounds out o,f the original sample population or the
lift off force of a selected tendon lying below 905 of the prescribed lower
lig.t is evidence of abnormal degradation of the containment structure.

b. Perfoming tendon detensioning and satorial tests and inspections of a i

previously stressed tendon wire or strand from one tendon of each group,
hoop and V, and determining that over the entire length of the removed

f wire or strand that:

1. The tendon wires or strands are free of corrosion, cracks and damage.
'

2. A minteus tensil's strength value of 240 ksi, the guaranteed ultimate -

strength of the tendon material, for at least three wire or strand
samples, one froe each end and one at mid-length, cut from each removed
wire or strand. Failure of any one of the wire or strand samples to.

meet the minimum tensile strength test is evidence of abnormal degrada-
tion of the primary containment structure.

.

LA SALLE - UNIT 1 3/4 6-9 Ainendment No. 26
'

--_ __ _ _ _ . - . - _ _ _ _ _ _ . _ _ _ . _ _ _ . _ . _ - . _ _ .



_ . _ _ _ _ _ _ _ . - _ . _ _ . _ _ . . . _ . . _ _ _ . __ _ . . _ .

. ,

,
,

,

'
' ' -

- - : .--
_

- . . . ..

1

|
-

.

| -

"

CCNTAINMEW -a 4 si )
'

l

SupvtILLANCE p(CVIR[WENT5 (Continued) j

perfoming a visual ins,: ecifon of the following: jc.
'

1. Primary Containment surfaces - The structural integrity of the exposed
accessible interior and exterior surfaces of the primary containment i

shall be determined during the shutdown for, and prior to, each Type
,

A containment leakage rate test by a visual inspection of these sur-
,

faces and verifying no apparent changes in appearance or other abnormal
degradation, e.g., widespread cracking, spalling and/or grease leakage. i

.

'

2. End Anchorages - The structural integrity of the end anchorages, e.g., ,

bearing plates, stressing washers, shies, wedges and anchorheads, of
all tendons inspected pursuant to specification 4.8.1.Sa shall be,

i demonstrated by inspection that no apparent changes have occurred in ;

the visual appearance of the end anchorage.;
;

; '

>..

: 3. Concrete surfaces - The structural integr.ity of the concreta surf 1
! adjacent to the anchorages of tendons inspected pursuant to Speciff ~

| cation 4.5.1.5a shall be demonstrated by visual examination of tW ?- i

i crack patterns to verify no abnormal esterial behavior. "~

.

'

j d. Verifying the OPERASILITY of the sheathing filler grease by the following:

| 1. No significant voids, i.e., in excess at 55 of the not duct volume,
t or the presence of free water within the grease filler asterial,' ,j' taking into account temocrature variations. '

|

| 2. No significant changes have occurred in the physical appearance 01'
i the sheathing filler greass.,

4

| 3. Minious grease coverage axists for different parts of the anchorage
;i. systes.
',

4. Chemical properties are within the tolerance lietts specified by the
sheathing filler grease sanufacturer. '

,

e

8

|- e.ie
*'

t.
i

f
*

; i
-

.

n .

i. i. ,

\

''
. . . .

d

.-
3;

,

|*
i .,

.

LA SALLE _ UNIT.li _ _ _ _ _3/4 6-10 _ _ _ _ ____1________.____..-



- . _ . _ . . . _ _ _ _ _ . . _ _ _ _ _ _ _ . _ . . . . ..___ _ ._ _ . _ _ _ . _ . _ . _ _ _ . _ _ _ . _ _ _

I i.

-~

],

i.
. . .

'
!

'

,

'

i

s .- 1

\ V'Q k |'TA8LE 4.6.1.5-1 \ ]
'^

TENDON SURVEILLANCE.

TENOCN NUMBERS

veer. Aeter
Initial structural

,

Integrity Test 1 3 5 10 15 i,. ,

i !
; Type of Inspection M V H V N V H V H V

'

, , -

| Visual Inspection 48AC 15C 48AC 15C 48AC 15C 48AC 1SC 48AC 15C l
<

| ef End Anchorages ESCB 15A 2C8 SC 38A 28A 48A 308 SOCS 18A
: Adjacent Concrete 12C8 20A 14AC 17A 128A 23A' 41CS 22A S38A T138 ,
I Surface and Pre- 708 47C 248A 32C 21CS 58 SSAC 37AC ,

stress Moniter- 20C8 29A 37CS 42C 238A 31C
ing Tests ICS 47C8 38CS k

,

12AC 57CS 49AC L

588A SOS 488 "
t,

21AC k.
.

-

:
Detensioning and 20C8 47C 2C8 42C 238A 31C 48A 28A SOCS 19A !

Material Tests
i

:

i

!

j ' TENDON NUMSERS

'

Years After *

Initial Structural 20 25 30 35 40
Integrity Test 1

Type of Inspection H V H V H V H V M' V

Visual Inspection 48AC 15C 44AC 15C 48AC 15C 48AC 15C 48AC 15C i
ef.End Anchorage 4., 39CS 258 ISA 38 48CS 78 45.;8 25A 34C8 13A
Adjacent Concreti' 498A 11A 47AC 12A 51AC 14A 518A 188 488A 278

'

Surface and Pre = ' 710 578A 588A 590 880
stress Moniter-
ing Tests

Detensi'ening and 498A 11A 47AC- 38 48C8 ISA 518A 188 SSCS 13A |
Material Tests

a i
4

k

.

e

t

.-
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TABLE 4.8.1.5-2

TENDON 11Fl*0FF ?0RCE

M.:

First Year *%,
Number Erds Manieus(kips) Minis m (kips) Il X2

V18G A N/A ' 5b4.95 N/A 4.359,

8 WA WA N/A N/A

V28A A N/A 650.53 WA 4.270
8 N/A WA WA N/A-

VZ3A A N/A 559.53 N/A 4. Z77
8 N/A N/A WA N/A

VB5 A N/A 553.Z7 WA 4.370
8 N/A WA WA N/A '

V3AC A N/A 581.90 N/A 4.365 e
8 N/A WA N/A WA W'

V305 A N/A 558.74 WA 4. gTU R ..
_

8 N/A N/A WA N/A T -
VZZA A N/A 558.74 WA 4.379 ~

8 N/A N/A WA WA
VI5A A N/A 550.53 N/A 4.579

8 N/A N/A WA N/A
V135 A N/A 553.27 N/A 4.KTU

8 N/A WA N/A N/!,
VZ55 A N/A -553.Z3 N/A 4.263

8 N/A WA N/A N/A
V11A A N/A 650.49 N/A 4.Z53

8 W/A N/A N/A N/A
V3B A N/A 553.27 N/A 4.370.

8 N/A N/A N/A N/A 3
'

VIZA A M/A 550.53 N/A 4.270.

8 N/A N/A N/A N/A
V75 A N/A 553.Z7 N/A 4.Z70

8 WA N/A N/A N/A
*

V18A A .v N/A 550.53 M/A 4.g19**

8 F N/A- N/A N/A N/A
N/A 560.53 N/A 4.479VZ5A A -

8 WA N/A N/A N/A
'

V155 A N/A 553.27: N/A 4.ATU*

S- WA N/A WA N/A .

V13A' A N/A 643.25 N/A 4.K53
8 N/A WA WA WA

'
VZ73 A N/A 553.Z3 N/A 4. Z5T

8 WA WA WA N/A

*First Inspection

.

- ~

g, y)
,

LA $ALLE a UNIT 1 3/4 6-12
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; Table 4.6.1.5-2 (Continued)'

TENDON LIFT-OFF FORCEa

N00P TENDON $

4,

* First Year *'

Tenen
Numeer Ends Maximus (kips) Minimum (kips) Y1 Y2 |

44AC A N/A 647.00 N/A 4.500
i B N/A -647.00- N/A 4.500 l

35A A N/A 656.46 N/A 4.226 ,

! _
B N/A 656.46 N/A 4.226

125A A N/A 537.44 N/A 5.173
8 N/A 637.48- N/A 6.173

21C5 A N/A 537.44 N/A 5.173 - ,

| 8 N/A $37.48- N/A 6.1,73
,

235A A N/A 629.71 N/A 5. ;,73 *

| 8 N/A 629.71 N/A 6.173
l 35CB A N/A 631.76 N/A. 5dBZ

B N/A 631.76 N/A _ 7 _.
'

'
>

i

4? CI 49AC A N/A 647.00 N/A 4 _- T

l 8 N/A 647.00 N/A
1

1,
688 A N/A 555.39 N/A 4.332

9 N/A 655. |19 N/A 4.332
,

i 45A A N/A 651.;,6 N/A - 4.226
! 3 N/A 651.16 N/A 4.226*

41C5 A N/A 644.51 N/A 4.975
( 3 N/A 644.51 N/A 4.975
: f,''; A N/A 650.35 N/A 4.500
| 8 N/A 650.35 N/A 4.600
L 30C5 A N/A 550.35 N/A 4.500
F B N/A 650.35 N/A 4.500
! 538A A N/A 649.82 N/A 4.535
| 8 N/A 649.82 N/A 4.531
! 57AC A N/A 650.14 N/A 4.562
| 8 N/A 650.14 N/A 4.462
! 39C5 A N/A 544.69 N/A 5.437
! t- N/A 644.69 N/A- 5.437
| 495A 4" M/A 647.00 N/A 4.500 :

! 3 N/A 647.00 N/A 4.500
71D R N/A 645.20 N/A 4.332.

;- S N/A 645.20 N/A 4.3|l2
'

| 18A A N/A 655.42 N/A 3.9h4
l' N/A 655.SM N/A 3.914,

'
; 47AC A N/A 644.5;. M/A 4.975

8 N/A -644.51 N/A 4.975'

i 575A A N/A 650.18 N/A 4.86T
i e N/A 680.18 ' N/A' 4.862__
! 44C5 A N/A 646.44 M/A - _4.507-
2 3 9/A '546.44 N/A 4.507 .

! 51AC A f/A 653.75 N/A 4.507 !

j B N/A 653.75 N/A 4.507

*First . Inspection j,

u . . u sAuf - an 2 __ ._ . _ _w-an __ . eaa as L_A
.
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Table 4.6.1.5-2 (Continued)-

k
TENDON .!FT-0FF FORCZ

MD0'' TEnggN3
, ;

# Ff"'* Y'*""Ten
Number Ends Maximum (kips) Minfaus (kips) Y1 Y2 |

| 1

l' letA A N/A 640.M N/A 4.912
B N/A 640.84 N/A 4.912

49G5 A N/A 539.50 N/A 4.500
0 N/A $39.80 N/A 4.500

515A A N/A 553.75 N/A 4.500
0 N/A $53. 76 N/A __4.500- !-

59D A N/A 535.15 N/A 4.905 "

'

8 N/A 638.18 N/A 4.906
i

35G5 A N/A 544.59 R/A 5.437
8 N/A 644.69 N/A 5.437 .

'
455A A N/A 554.75 N/A 4.500

B N/A $53.76 N/A 4. 500 $-'

590 A N/A 542.31 N/A 4.332 J
B N/A 642.31 N/A 4.332.

!

! !
.

l.
! '

!
!

!
1
;
i

;

!

!
!

-;

4 .

![
a..

). .

| '

: .

r

9

.

P

"First Inspection
.
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CONTAIMIYlTDe$ I

!

PRIMARY C08tTA!IstENT STRUCTURAL INTEGRITY ,

'Ij ,:

LIMITING CONDITION.F0lt OPERATION>

|
'

3. 6.1. 5 The structural integrity of the primary containment shall be maintained ,

L at a level consistant with the acceptance criterfs in,.5pecification 4.6.1.5. ;
\ -

.

| APPLICA87LITY: CPERATIONAL CON 0!TIONS 1,.2, and 3.. ; *
,

: - -
...

*
.

.z'~.,,%',.
'',

| M: ,-
*

.
..

. . . . .

! a. With more than one tenden with an observed lifbeff force between the
| predicted lower lieft and 905 of the predicted lower limit er with
j one tendon below 505 of .the predicted (ame'r limit, restore the
i tendon (s) to the required level of integrity within 15 days and- 7
' perfom an engineering evaluation.ofthe contairunent and provi -bSpecial Report, se the Commissi thin 30 days in accordance vi j,. .

Specifica; e NGCier be in least NOT STAW8Y within the ..
6 hours a, COLDj5W790Wp thin the following 30 heure. ". '

,

\ 1 t.~ s w ~
, '

|- b. With any other Ndog'redation of the structors) integrity at
| a level below the tsdeptance criteria of Specification 4.8.1.5,
i restore the containment vessel to the required level of integrity
| within 72 hours and perform an engineering evaluation of the contaise ^

| sent and provide a Special Report to the Commission within 15 days
! in accordance with specification 6.6C. or be in at least HOT STAMBY
t within the next 6 hours and in COLD SHUTDOWN within the following
|- 30 hours.

!' i

! SURVEILLANCE REQUIREMENTS
_

;

! 4 4.6.1.5 primory Contairunent Tendons. The primary containment structural
! integrity Sha'1 De sesonstrated at the end of 1, 3, and 5 years after the |
{ init' al steuctural integrity test (ISIT) and every 5 years thereafter in

' ,

i acco 'with Table 4.6.L5-1.' The structural integrity shall be desen-
stratae

.

! e. Deteretning that a representative sample of at least 13 tendens 8
I horigental and 5 vertical, selected in accordance with Table 4.E.LS-1

have a lift-off force equal to er greater than the minimum values listedj /

; in Table 4.6.L5-2 at the first inspection. For subsequent inspections,
j for tendons and periodicities per Table 4.5.1.5-1, the minimum lift-off
j forces shall be decreased by the amount X2 log t/t for V tendens and
; Y2 100 t/t forhooptendonswheretisthet'se!$tervalinyears*

i free ' nitill tensioning of the tendon to the current testing data and
t is tho' time interva in years free initial tensioning of the tenden

'

t$thefirst.inspectionandisequalto4 years. The values X1, X2,:

i Y1 and Y2 are in accordance with the values listed in Table 4.6.LS-2-
.

i for the surveillance tendon. This test shall include essentially e
.

LA SALLE - UNIT 2 3/4 0"8 Amendeont No.14 '
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.:

$URVEILLANCE REQUIREMENTS (Continued)
!

.. .-,.

complete detansioning of tendens selected in accordance with
Table ~4.6.1.5-1 in which the toneen is detensioned te determine if

; any wires or strands are broken or damaged. Tendens found acceptabie
during this tan nr.all be retensioned to their observed lift-off
force, a 2*.. :..*i..; retansioning of these tandens the change ini

' leadar.ca':r.;nt:.shallbesensuredsimultaneouslyatasinimumof
three, assetat- m ./ aqually spaced, levels of force between the
seating force A ws.- If elongatten corresponding to a specific:

! load differs by more than g5 from that recorded during installation
| of tandens, an investigation should be made ta ensure that such
- differenca is not related te wire failures or slip of wires in ,

anchereges. If cne lift-off force of any one tanden in the total
sample population lies between the predicted lower limit and g05; ,

! the preetetad lower limit,' two tendens, one en aesh side of this
tanden, shall be checked for their lift-off force. If Wsth these
adjacent tandens are found acceptable, the surveillance program egy,:

I- proceed considering the single deficiency as unique and acceptable.
: The tendon (s) shal be restond to the required level of integrity.
I More than one tendon below the predicted bounds' out of the er' inal .

j sample population.or the lift-off force of a selected tanden 1 ing.
; below 905 of the prescribed lower limit is _ evidence of annema
| degradation of the containment structure.

b. Performing tendon detansioning and estarial tests and inspections of
a previously stressed tanson wire or strand from one tendon of each
group, hoop and V, and datemining that over the entire length of
the removed wire or strand that:

L The tendon wires or strands are free of corrosion, cracks and
desage.

g. A einfeum tansile strength value of 240 ksi, the guaranteed '

ultiasta strength of the tanden material, for at east three
wire er strand samples, one free each and and one at sie-length,
cut free each removed wire er strand. Failure of any one of
the wire or strand samples to meet the minis m tensile strength
test is evidence of abnomal degradation of the primary cantain-f
ment structure,

c. Perfoming a visual inspection of the following:

Primary Containment surfaces - The structural inte
axposed accessible interior and exterior surfaces grity of theL

of the primary-
containment shall be datamined during the shutdeun for, and !

*

prior to, each Type A containment leakage rate test by a visual
inspection of these surfaces and verifying ne apparent changes
in appearance or other abnomal degradation, e.g. , wigespread i
cracking, spalling, and/or grease ' eakage. .
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CDwfAI M SYSTEMS ,

SURvtILL"*! tt0UIREMENTS (Continued) i
|

..._. j._ _

, _ ,,
.

.. . .. .,___. . .._ .

1. End Anchorages - The structural integM ty of the end anchorages. --

e.g.. beam np plates, stressing washore, shies, wedges..and anchef=
heads, ef al tendens inspected pursuant ta specification 4.6.! Sa.
shall be desenstrated by inspection that no apparent snanges

-
have occurred in the visual appearance of the end anchorego.

3. Concreta surfaces - The structural lntagM ty of the concreta |
'

surfaces adjacant to the ancheregos of tendens inspected pursuant
to Specification 4.6.1.Sa. shall be demonstrated by visual amami-
nation of. the crack patterns te verify no abnereal estarial
behavier. .

. .

d. VeMfying the OPERASILITY of the sheathing filler grease by the.

; following:
'

*-,

. ,

-. >-- . .

!
.

,

1. No significant ve14a, i.e., in ancess'at 55 of the not duct D

| volme, er the presence of free water within the grease filler
! antarial, taking into account tempersture vaM ations. ;

!
i 2. No significant c es have occurred in the physical appearance )of the sheathing fi ler grease.

3. Minious grease coverage exists for different parts of the ;

anchorage systaa. .

, ,

4 Chemical properties are within the talerance limits specified
by the sheathing filler grease annufacturer.

.
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TABLE 4.6.1.5-1 ]!
-*

TENDON SURVt1LLVICE f
* * ' '

i
' TIMON QpetR$ t-

> .

i Years After
-

| Initial structural
Integrity Test. 1 3 $ 10 3 ;

i Type of Inspection N V N V N V N V N V q
>

Visual Inspection 44tG 21SC 4480 21SC 4888 219C 44M 319C
of End Anchorages 564F 23A 2GF 206C 3FE 2384 478 3305 ;

| Adjacent concentrate 12GF 22GA 1488 217A 12FE RISA 4 W tttA c

Surface and Pre- 70F 247C 37GF 242C 31GF 2000 SOM $7Mi
*

! stress Monitor- 20GF 22SA 476F 232C 23FE 333 i

ing Testa 1GF 570F- 30SF - -1

12tG 60F 4908 :
!*

56FE 24FE EN
,

! ^

h','g*,"7h"dg,*"" 20GF 247C 2GF 242C 23FE 231C 4FE 232A 900F 21SA

!
|

! TIMON NUMERS
~

Years After'
, '

| Initial Structural 20 25 30 35 40
,

| Integrity Test

Type of Inspection N V N V N V N V N .V
, ,

.
j

j Typeofinspostles 4480 21SC estG 215C 4488 215C 4400 115C 4488 215C

:* of End Anchorages 39GF 2258 175 2038 44GF 2078 490F 225A 380F 213A '

,

i. Surface and Frtr 71J 57FE SAFE
- SIFE 218B 44FE 2275-AdjacentCanctete 4tFE 211A 47tG 212A 518G 218A *

'

SN $N.

j stress Monitor- f,
,

[
ing festa .

Detensioning and 49FE 211A 47tG 2038 480F 218A 51FE 215 34GF 213A fMaterial Testa3 ,
1

Ij .

ie .

.

-

I
.

.
.

,,-.w. _.-,_.......,.,_.,.-.-..,%.w,..y-,-,_ _ _ _ _ _ _ _ _ _ _ _______ _ _.-.,________m , _ __ % .._,,.._...._.-,.,.n-..y...-%-.- - - _
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TABLE 4. 8.1. 5-2

TENDON L:PT-0FF PORCf f
V IMDQN3 >

|
- -

. .. .. . ,

Ffeet Yea,a'

7. ,

Nunser Ends Maatsum (kips) Minimum (kips) x1 X2

VZ15G A N. A. 549.14 1. 4 13.302 5

0 N. A. N.A. * A. N.A. I
.

VZ15A A N. A. 444.55 : . .. . M. 855 - |
B N. A. N. A. .'4. .% . N.A. !

vasvA A N. A. H 4.55 .4. A. M.555
B N. A. N,A. N.A. N. A.. ,

VZ47G A N. A. M1. 94 M.A. Lt.055
9 N.A. N. K. N.A.- N. A. . . -' ' '

vs43A A N.A. 544.55 N. A. M.555*

.

8 N.A. N. A. N. A. N. A.
VZUGG A N. A. M9.14 M.A. 15.JUE *.

t

3 N.A. N.A. N.A. N. A. .

VZ17A A N.A. 544.55 N.A. .M.555
: 8 N. A. N. A. N. A. N. A.

.

VZ32G A N.A. MW.14 M.A. 15.30Z'

4

8 N.A. N.A. N. A. N.A.
VZ425 A N.A. M9.14 M.A. 13.033

8 N.A. N.A. M.A. N.A.
'

V44aA A 'N.A. 544.55 N.A. M.555
B N. A. N,A. N.A. N.A.

VZZ3A A N.A. 644.55 N. A. M.555 ?

8 N.A. N.A. N.A. N.A.
V2055 A N.A. M7. 55 N.A. 15.555

9 N.A. N.A. N.A. N. A.
VZ31G A N.A. 549.14 N. A. . 15.302 ,

8 N. A. M. A. N.A. N. A.
YZaus .A N.A. M7. 59 N.A. 15.555-.

,

ES N. A. N. A. N.A. N. A. .

VasaA A M.A. 644.55 N.A. 15.555 i
8 N.A. N. A. M.A. M. A.

'

VZ154 A N. A. 544.55 N. A. 15.555
B N.A. N.A. N.A. N. A..

' VZ135 A N.A. 547.50 M.A. 15.555.

B N. A. N.A. N.A. N.A.
VZZ55 A N. A. 540.35 N.A. M.525

'

8 N. A. N.A. N. A.- N. A.
VZllA A N.A. M4.52 N. A. 15.535

8 N.A. N.A. N. A. N.A.
!N. A. 540.41VZO35 A M.A. M.555'- .

N.A. N.A. N.A. N. A.B -

'Ffest Inspection
.

___._$'mAM,,,...m,.,,.,,,m. . . .+,*t..-.. _...,w-,-,.mwe,,,_.o_,..,,..w.,__-___.m__....- _ _ _____._t, _._ m * . **r *
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TABLE 4.6.1.l*2 (Continued) j

| TINDON LIPT-0FF FORCI
,

-

m.

!First vene . . .. _ _ _ _
7.,
Muster Ends Nu ious (kips) Minteus (kips) X1 X2

j
i VZU75 A N.A. H7. 55 N.A. 15.555,

! B N.A. M.A. N.A. N.A.'

VLEA A N. A. H4.55 N.A. M. 555
| 8 N.A. N.A. N. A. N.A.

; V33aA A N. A. H4.55 R. A. W.555
' S N.A. N.A. N.A. N. A.

M.55 % .
l

; VL55 A N.A. M7.55- R. A.
.

N.A. m
| 8 N. A. N.A. N. A.

; VEMA A N . (,. H4. M N. A. M."2 *
,,

| 8 N. A. N.A. W.A. N. A. W -
'

M._- _!-''
'

t
! VE4/5 A N.A. H7.3G N. A.

N. A. |

| 8 N. A. N.A. N. A.

| t ::: *:T" ::2: "::"' " ' ^

; a
i

-

.

.

:

1 .

[ .

I
1

,.

!
i

1
:
;

| . ,

.

.

.

. ,
,

.,
,

1, - ,
,

.

( '

4 -

-
.-

i
i

i .

.

a

p *First Inspection .

.

.
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| TASLE 4.6.1.5-2 (Continued)- .,
' i

|
TENDON .IPT-0FF PORCI

| 4
I 1WJP TENDGM3
,

| |.

i First Year * i

! Tenden i'~ *~

Number Ends Maximus (kips) Minimus (kips) Y1 Y2

. 45EE A N.A. 541.01 N. A. 15.551 .

| B N.A. M1,01 N.A. 19.881
*

i DOGP A N.A. 535.34 M.A. 21.450 *

; O N.A. 639. M N. A. 21.400'

! W A N.A. 545.E7 N. A.. 37.37K '

-

8 4. A. 829.27 N.A. 27. D2
/pr A N.A. 543.75 N. A. D.135| .

!9 N.A. M L. 78 * N.A. 19.139 -

N. A. E7 5/5 .

EUEP A N. A. GL 50 -

S* N.A. GM- SO N. A. D.M2 |*

1EP A N.A. 545.54 N. A. M.Wie - j

B N.A. MS.54 N. A. la.870
lZEE A N.A. "

'

525. E7 N.A. 37 475-

j- B *N.A. 629.27 N. A. 27.272-
| SSPt A N.A. 535.34 N.A. El.450
| 8 N. A. * 639.34 N. A.* 21.400

*

[ ZEP A M.A. 545. U N.A. 15.t70
5 N.A. 644.19 N.A. 13.870t

145E A N.A. GZl. 50 N.A. 37.373
l N.A. 621.50 N.A. 27.272'

24P5 A N.A. 5Z5.27. M.A. Z7.473
9 N.A. $29.27 N.A. 27.272*

; 37EP A N.A. 5M. 55 M.A. Z3.754
i 8 N.A. $18.86 N.A. 23.754
I 47EP A N.A. 535.75 N.A. Z1.550

B N.A. 639.79 N.A. 21.980 .

t 57EP A N.A. 535.15 N.A. E1.434 .

-8 N.A. 636.15 N.A. 21.A34 )*

!, 50F A N.A. 540.EU N.A. E1.E33 *

'

! $ N.A. 640.20 N.A. 21.213
! JFE A M.A. 550.54 M. A. M.tIU .,

B N.A. 680. N - N. A. 13.670, '

lgP t A N.A. GEW.E7 N . A. - E7. gig

8 N. A. 629. D N' A. D.D2 i'
.-

W A N.A. 5E5.E7 N.A. E7.ETE ||- - '

! B N.A. 629.27 N. A. 27. U2
{; Z3FE A N. A. 5Z1. 50 N.A. E7. E7E

j 3 N. A. 62' S0 N.A. 27.272 i

: 35GF- A N. A. 53;. 53 N. A. 34.OEl '|
3 8 N. A. 631.83 N. A. 24.021 '

I - 4555 A N.A. 541.91 M.A. U.ast

i 8 N. A. pl. 01 N.A. 19.881
;

"First Inspection- .;
4

p i
*
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_. _ .
_,

*
--.

. +
t61

* .
..

-
. ..

.

.

,.
_

7ABLI 4.6.1.5-2 (Continued) -'

#
7ENDON LIF7-0FF FORCE

1

M00P 7EMDQM8 4

i
.

. . :

Ff"'t Y**"TM* .
-

*

Nummer Ends Manteus (kips) Winima (kips) U Y2 . j
'55F A N. A. 54Z. 43 N.A. 18.WZ7

..

9 N.A. 642.431 N. A. .8.927
4FE A N.A. 545.54. M.A. ;3. 570

8 N.A. 645.54 N. A. 18.670
43faF A- N. A. .637.55 N. A. Z1.W79

. . .

8 N.~ A. 637.89 N. A. 21.979
'

5 GEE A N.A. 544.37 N.A. 19.851-
. , .

B N.A. '644,37 N.A. : Ana81; .
""5 A N. A. 644.37 .M.A. # I

B- N.A. 644.37- N. A. . .(M * * ,_ ..

;

643.75 N. A. *
--

i33FE A N. A. .

6A3.78 N.A. 2GG !8 N.A. '

'

37tG A N. A. - 643.57 N. A. -. . Z: W
3 N.A. 643.67 N.A. 21. W ;

33GF A N.A. 637.45 N. A. .. Z4. vu i

N.A. '637.46 N. A. 24.021 !9 -

*

49FE. .A N.A. A41.01: M.A. 19.851 j.

:8* N.A. 641.01 N.A. :3.881 1
7M A N.A. 644.57 N.A. ;3.US 1

8 N.A. 646.67 ' N. A.- 3.138 i

LFE A N. A. - 550.51 - N.A. ;,7.252
'

B N.A. 650.61 'N.A. 17,292
47EG A N.A.. 537.85 N.A. -21.980

8' N.A. 437.89' N.A. 2'. 980
37Ft A N.A. 543.7Z N.A. Z; 440

8 N.A. 643,72' N.A. 21.480
45EF- . A. - N.A. 547.75 N.A. 19. 9u

(J R- N.A. 647.75 N.A. 13.912 ;

515E N.A. 547.75- N.A. ; 3. Su
N.A. 647.75' N.A. 19.912. , .

EarE ...A, M. A. . 534.30 N.A. 21.1gJ.
,

.

8 N.A. 634.30 N.A. 21.70'. I'

'

496F A N. A. 541.01 N.A. 19.58;,-
1

S N.A. '641.01- N.A.- -:3.881 4

= ' ' 51FE - A N. A. 547.77 N. A. -;3.851

B N.A. 647.77 N. A.' 19,881

55J A M.A. 535.83- N. A. 21.575 -
5 M. A. 638.83 N.A. 21.676 i

35GF A N.A. 537.45 N.A. -Z4.031
*

5 N.A. '637.46 N.A. | to. 02" . .

i
48FE A N.A. 547.77 M.A. ; 3.88' ,

8- N.A; 647.77 N.A. 19.881
-

i

55J A N.A. 543.75 N.A. 19.Da '

.

B N.A. 643.76 N.A. 19.138l

-.

*Ftest Inspection--- -

.
,

-
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Wiss, Janney, Elstner Associates, Inc.--
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TABLE 1 - SUMMARY OF DATA
f

e >

Strand Measured 11 Offset ' Ultimate ! Elongation f * 4

Identification Loes tion Dias. in. Loa d 1bs ._ Loa d Ibs . in 10' O.L. PIE ;

V22A -End 2 0.251 10520 11850 4.03 239,500
V22A Mid 0.250 10600 11880 4.52 242,000 :

'.251 10510 11900 5.27 240,500 |V22A End 1 0

V231C End 1 0.251- 10350 11890 4.77 240,500 ;
LV231 Mid til 0.251 10310 11870 3.50 240,000- .

V231 C - End 2 '0.252 10220 11830 4.45' 237,000

5454 End 2 0.250 10920 12340 5.20 256,500 -

-5454 #7 0.251 10780 12270 4.82 2 '000 :,

' E4 54 End 1 f 2 0.250 10810 12290 3.69 2 '500
^

,

4
!' B23 FE* * End 1 0.250 11450- 12220 3.91 248,500

B23FE Ind 2 0.251 11150 12250 4.03- 247,500='

P23FE** #9 0.250 11380 -12390 3.85 252,500
T,

he-test
B23FE End 1-4A 0.250 11070 ~12160- 4.22 247,500
B23FE- Mid #1017 A 0.250 11020 -12220 4.28 _ 248,500 -,

L

* Computed using ultimate load-lbs and actual measured disaster. f , results t

prounded to nearest 500 psi.

** Fracture occurred at test nachine jaws. Elongation _ data not valid. To be ,

ratested upon receipt of additional semples. '

$

.
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/
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CERTIFICAil0N OF TESTP ,, 3,,,, ,,,,, e,,,,,io,
a e c=. u aus TUFWlRE

, , , , . 3 , 1,7,
. .

.

evevemen En3and Ryerson construction Prodnete og ;*5

M;,, . P. o. anz 1056 i
,

=sa6 mas osa.
30m2zose Patrk, Illinois 60160 |eesseiemens

11 78h i.e., abo.000cc a.sesanime stes=.va_ , , , , , , ,

h.00 , a***t Onstaaer Order No. 21T676-1. 6 . .,, i i,

yg pe anett ga eRE&ElNO $tegesetM Ltt. ULT. TSN88L 6 ST A. PSI g gggeog gTeasante gyTTog vigLO -
7. .., , '' ''"'' "" "*** ' ' * * " " '. . .C . . . , ..C. .. , ..C=

=

c _ se:n _9::o ue ss.ano 2c _ ann 9L,.200

SK .2C0 .MO 12'.1hD 12'.200 1Mm' *L .500 L j
'

_

3w .250 .250 12.100 12.200 h6.500 2h8.500
'

9m' .250 .M0 12.120 12.260 6- d&9 703 - >

6w .Mo .M0 12.160 12.120 2h7.700 2L6.900
3x .250 .M0 11.8ho 12.2hD 2hl.600 2h9.300 5 00 ok ok ok 10.hR
?A .250 .250 12.080 12.2hD 2h6.100 2h9,300 <

1- .Mo .2Co 12.080 12 Mo 2hn. inn * 251. ann '1<m

A B-

4 &-

. a em .. 6.an m u) *
,

' ~

El*
..

35 A
A 5TM Sorcificatical A b2145 N

-..
LaJP
g
cL1
W f.
5M
4

-

|
__ .

..
,

27147nae., no.

.83 .81 .018 .027 .21, , , , , , ,
C .#8 P & se

TME PMTSIC AL 04 heGCM ANIC AL TE,ST SEPORTED A60V8 ARE CommECTTHE CORPOR ATION.
AS COMT&lNSO IN T5E RECORDS O. upscr1 ed ano sworn to before as. A Notary Public

U b" 85- p ^+-to of M a uri.
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CERTIFl. CATION OF TEST.-Q' %w%
" 8* "" ass TUmIRE'

,,,,, ,,,, u , 1, .,, .

,
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