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TANK BARGE DAMAGE PROFILE ANAIASIS 

by 

R. D.  Leis 

1.0    INTRODUCTION 

This report presents the results of one portion of the program 

entitled "Tank Barge Damage Survey/Temporary Repair Study"(Contract No.  DOT- 

CG-23223-A, Task 16)  conducted by Battelle's Columbus Laboratories for the 

U. S. Coast Guard.    This program is the second phase of a three-phase program 

to develop the information necessary to evaluate temporary repairs to tank 

barges.    Phase I, conducted by the National Maritime Research Center, 

Galveston, Texas, consisted of a "state-of-the-art" study of tank barge 

temporary repairs.    Phase II had three objectives. 

(1) To analyze the effectiveness of double barriers in 
preventing cargo tank penetration in tank barges. 

(2) To analyze and define the profile of damages which 
occur to tank barges. 

(3) To develop suitable test procedures for the compila- 
tion of performance parameters of temporary repair 
materials which are pertinent to the assessment of 
their adequacy in use.    These will be recomnended 
for execution in Phase III of the overall tank barge 
temporary repair program. 

This report presents the results of Item (2) above--the analysis 

of tank barge damage profiles. 

• 

2.0   SOURCE MATERIAL 

The source material upon which this analysis is based is a compile- 

tion of over 700 special damage survey reports submitted to Coast Guard Head- 

quarters by field inspection units  (see Exhibit 1).     The damages reported 

were those observed during approximately one year on scheduled inspections 

and special examinations; as, for example, would follow a casualty or major 

repair activity. 
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EXHIBIT 1.     SAMPLE DAMAGE SURVEY SHEET 

Vessel Name Official Number 

1.    Profile Section 

I ZZ^ 
(Indicate damage on above sketches) 

2. Type of damage (holed,   fnctured, wasted, etc.) 

3. Location of center of damage 

a. Longitudinally from nearest end of barge 

b. Vertically from bottom 

c. Longitudinal extent of damage 

d. Vertical extent of damage 

e. Transverse extent of damage 

4.-   Single or double sided 

a. Was side cargo containment boundary penetrated? 

b. Would the construction of 24" double sides have 
prevented the side cargo containment boundary 
from being penetrated? 

5. Single or double bottom 

a. Was bottom cargo containment boundary penetrated: 

b. Would the construction of 24" double bottoms have 
prevented the bottom cargo containment boundary from 
being penetrated? 

6. The last cargo carried in the tank affected/Did tank carry 
cargo at time of damage  (if info is readily available)? 

7. Probable cause of damage 

8. Cost of permanent repairs/weight of replacing materials 
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The Information contained in these survey forms was analyzed and 

each separate damage incident was coded onto data sheets.    An example of the 

data sheet and coding Instructions is given in Appendix A.    These data were 

then merged with the Vessel File (maintained in G/MIS)  for all barges in 

which damages were reported.    This was necessary to obtain a complete data 

base which included physical barge descriptors—such as key dimensions-- 

which were necessary for the immediate analysis purposes or may be neces- 

sary for future analyses.    Appendix B contains the data record layout which 

resulted.    Ihe data base submitted to G/MIS is in accordance with this lay- 

out.    A total of 1,239 separate damage incidents survived this process- 

after normal attrition due to incomplete survey forms or the lack of a 

vessel "match" with the Vessel File. 

These data were loaded onto the INFONET* system for analysis using 

the SALTS  (Safety Analysis Logic Tree System) developed for the Coast Guard 

by Battelle.    SALTS is an on-line interactive computerized system designed 

to facilitate the analysis of data.    Ihe system provides the analyst with 

the means to create an analytical tool, based on fault-tree logic and data- 

base sort criteria,  for characterizing the contents of the data.    This tool 

1« created by the user in the form of a "tree" whose structure is based on 

nodes connected by logic gates. 

By comparing the data elements of Appendix A with those supplied 

In Exhibit 1,  it will be noted that considerably more information was coded 

than was specifically submitted on the survey forms.    These added elements 

were desirable for a more complete analysis capability.    They were, in most 

cases, deduced from the totality of information provided on the survey 

reports.    For example, end-void information was not supplied.    However,  if 

the barge sustained a hole In the end with no tank penetration,  the exist- 

ence of an end void can be assumed with reasonable certainty. 

Other desired data elements, however, were not supplied and could 

not be deduced with certainty.    For example, the transverse location of 

damage was not requested.    A rake end on a barge caused problems in locating 

*    SALTS was implemented on Computer Science Corporation's INFONET System. 
INFONET is an acronym coined by CSC to denote information network. 

'..,   # 
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•nd damage.    Many times key questions were not answered.    These data defi- 

ciencies, when combined with similar data deficiencies for some vessels in 

the Vessel File  (such as the lack of key dimensions), resulted in something 

less than a comprehensive and accurate data base.    The project staff attempted 

to compensate for some of these deficiencies—again by inference.    The net 

result is a data base which is compromised to come degree. 

This discussion is not given to dilute the reader's confidence in 

Che following analysis results.    However, he is cautioned to observe the 

trends discussed and not to dwell on the accuracy of any specific number. 

In general,  these inaccuracies will be on the order of 1 to 2 percent with 

the exception of analyses which compound inferences.     In these latter cases, 

special notice will be given. 

3.0   CONCLUSIONS 

The analyses performed in this task were aimed at  (1) generating 

tank barge damage information pertinent to the understanding of tank barge 

damages and (2) developing damage parameters pertinent to the establishment 

of test procedures for temporary repairs.    As such,  there are no specific 

conclusions.    Rather,  the findings are embodied in the analyses performed 

as discussed in the following section. 

4.0   PROGRAM ANALYSES 

Ihe general approach used in selecting the analyses to be performed 

In this task was to analyze the barge damage data in general form and move 

toward the specific forms.    Appendix 0, a compilation of SALTS results , is 

arranged in this manner.    Exhibits D-l through D-8 examine the incidence of 

all damage, hull ruptures, cracks, and holes with respect to the bow and 

•tarn for various areas of the barge.   Exhibits D-9 through 0-12 examine 

•Ida damage in a longitudinal and vertical location matrix for hull ruptures, 

cracks, holes, and wasted through damage types, respectively.    Exhibit 0-13 

*   Ihe event pool used for these analyses is given in Appendix C. 

i    \ ß S 
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examines the crack lengths sustained; Exhibit D-14 examines the area of holes 

sustained; and Exhibit D-15 examines the areas of wasted through damage sus- 

tained. 

In general, all analyses reference a specific area of a barge-- 

such as side plane.    These areas are defined in Exhibit 2.     In this exhibit, 

the "codes" given in parenthesis correspond to the names used in the exhibits 

In Appendix D.    For example,  PAS means Plane Area Side.     In the discussions 

which follow,  these codes will not be used.    They are Introduced here only 

for the reader who understands SALTS and wishes to examine Appendix D for 

his own analytical purposes. 

4.1    BARGE DAMAGE FREQUENCY BY TYPE AND LOCATION 

The first set of analyses was aimed at defining the basic types of 

damage and their occurrence with relation to various areas of the barge 

(Exhibits D-l through D-8).    Exhibit 3 summarizes these results.     In this 

exhibit, the number of incidents of reported damage and subsequent hull 

rupture to each major barge area is given.    In addition,  the hull-rupture 

incidents are further subdivided into basic types:    cracks and fractures, 

holes, and wasted-through areas.    Each of these damage types was further 

analyzed to determine their frequency of occurrence in percentage intervals 

of the barge side profile. 

Exhibits 4 and 5 were constructed from Exhibit 3.    These exhibits 

•how,  in graphic form,  the relative frequency of damage and hull rupture 

which occur in major barge areas.    They reflect the dominance of damage to 

planes—in terms of both reported incidents and hull ruptures.    The knuckles, 

or Intersections of basic planes, however,  sustain sufficient damage for 

concern in identifying the application environment for temporary repairs. 

Exhibit 6 shows the distribution of damage incidents and their 

components with relation to the side profile of the barge. For example, 

approximately 30 percent of all damages are incurred within the first 10 

percent of the barge.    This is composed of the following: 

/■^ /7      /. 
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EXHIBIT 3. TAHK BARGE DAMAGE PROFILE—SUMMARY LOCATIONS BY TYPE OF 
DAMAGE AND BARGE AREA DAMAGED 
NumDer of Incidents with Centerline Location In Specitled 
Interval»Intervals are Percent of Barge Length Referenced 
from Bow 

Typ« of Daojg* Bar|* Area Oaiugait 

Total 
NMbar of 
Incident» 

Percent 
0-10       10-20    20-10    30-40    4U-V.I     50-60    60-70    70-80    80-90    VO-100 
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Null ruptures Ditto 
Cracka/fracturca •i 
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Vaatad through H 
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Craeka/fracturea N 

■oUa •1 

Vaatad through •( 

All  Incident» Bottoa plane 
■nil rupture» Ditto 
Cracka/fracturca M 

■olaa H 

Vaatad through •1 

All  Incident» Deck pione 
lull rupture» Ditto 
Crack»/fracturea N 

■olaa N 

Vaatad through H 

All Incident» End plan« 
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Cracks/fracture» " 
■olaa « 
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EXHIBIT 4. FREQUENCY OF DAMAGE IN MAJOR BARGE AREAS 

Damage Area 

,,-<■■ 
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EXHIBIT 5.  FREQUENCY OP  HULL RUPTURE IN MAJOR BARGE AREAS 
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Cracks/fracture s - **' 8.7 percent 

Holes - •** 8.7 percent 

Wasted through      - ^ 0.2 percent 

Dents/Up sets, etc.-** 12.6 percent 

Total - ** 30 percent. 

This exhibit shows the expected pattern of high incidence near the 

enda of the barge--with heavy bias toward the bow--diminishing as one approach- 

es the barge mid-section.    This pattern holds not only for all damage, but 

also for each specific type of damage—with the exception of was ted-through 

hull rupture.    This is because this type of damage is most prevalent on the 

bottom of the barge due to corrosion and erosion.    This is not as location 

oriented as other, more dynamic damage types where frequencies would be 

expected to increase as the exposure is increased—as,  for example, bow and 

side exposure to dynamic forces of fleeting and locking, as well as collision 

casualties. 

Exhibit 6 also shows the trend of diminished severity of damage on 

the mid-section as compared to the end portions of the barge.     In the bow    10 

percent interval, nearly two-thirds of all damages resulted in a hull rupture; 

whereas, in the mid-section,  this ratio drops to approximately one-half. 

This may also be explainable by the types of damages reported.    Wastage and 

severe distortions become repairable defects prior to becoming hull ruptures-- 

i.a.,  the damage may be progressive.    Dynamic failures, however, do not have 

this characteristic. 

These exhibits show the types of damages and their location- 

yielding insight into the types of temporary repairs which night be made, 

where they might occur, and the damage environment in which they must survive. 

This latter is important to assessing the adequacy of any temporary repair 

and must,  therefore, be considered in defining data needs and test procedures 

for temporary repair materials. 

X^-'-' 
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4.2    FURTHER DEFINITION OF SIDE-DAMAGE LOCATIONS 

Because of the dominance of side damage,  this damage mode was 

investigated further in terms of a longitudinal and vertical matrix showing 

frequency of various side-damage types.*    Exhibits D-9 through D-12 show 

the SALTS results of these analyses.     Summary data are shown in Exhibits 7 

through 9 for hull ruptures,  cracks/fractures,  and holes, respectively. 

Wasted-through damage is not displayed because of the low frequency of 

occurrence on the side plane  (four cases). 

In Exhibits 7 through 9,  the abscissa is again percentage inter- 

vals of the barge-side profile.    The ordinate,  however,  is given in feet. 

While a percentage display might be useful, such was not possible owing to 

the number of cases in which a barge depth dimension was lacking in the 

Vessel File.    Furthermore, absolute vertical  location dimensions may,   in 

fact, be more meaningful because of draft restrictions on most barge routes 

which tend to make barge depth fairly uniform across the total population. 

These exhibits do not display any particular unique damage pro- 

file.    As might be expected, cracks and fractures (Exhibit 8)  seem to 

cluster near the ends and along the upper portion of the barge.    This is 

reasonable because of the exposure of these areas to the impact forces which 

produce these failures. 

Holes, on the other hand,   tend to be more uniform with a cluster 

tendency at the ends and along the bottom half of the barge.    Again,  this is 

reasonable because of striking, submerged, or floating objects which can 

produce this type of damage. 

From Che standpoint of temporary repair, however,  these differences 

are of little consequence.    It appears that,  regardless of the specific dam- 

age to be repaired, equal consideration of water chemical and abrasion 

resistance and hydrostatic pressure resistance must be given because of the 

Incidence of all damages expected below the water line. 

*   It should be mentioned that similar matrix evaluations for other areas, 
while perhaps desirable, were not possible due to the lack of appropriate 
data. 
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4.3    HULL-RUPTURE EXTENT 

Another significant damage profile parameter required for the 

development of test procedures  for temporary repair materials is the extent 

of the hull rupture--or size of the hole over which the temporary repair 

must maintain water-tight integrity and, perhaps, provide  for structural 

continuity.    Therefore,  hull ruptures were examined to determine their size 

characteristics.    Crack lengths were taken to be the diagonal of a rectangle 

containing the crack.    Holed damage and was ted-through damage were taken to 

be the area of the rectangle containing the rupture. 

Exhibits D-13,  D-14,  and D-15 are the SALTS results of these anal- 

yses.    Exhibit 10 summarizes  the results of the crack length  investigation. 

As can be seen,  approximately one-third of all cracks are  less than one-foot 

long.    However,   this is on the low side--owing to the large number of cracks 

for which appropriate dimensions were not supplied in the survey reports.     If 

It is assumed that the "unknown" category is distributed proportionately over 

the known length Intervals,   the percentage of cracks under one foot in 

length is over 50 percent.    This length is highlighted because it would 

appear that if the cost and complexity of test requirements for temporary 

repairs to cracks is highly sensitive to the length of the crack« it would 

be reasonable to concentrate on the small ones.    Contacts with barge indus- 

try representatives have also indicated that these are likely candidates for 

temporary repair.    Larger cracks will generally be the result of more exten- 

sive damage which requires permanent repairs. 

Exhibit 11 summarizes the results of the investigation of the area 

of holed and wasted-through damage.    Again,  the dominance is at the small 

end--under one square foot.    While there is a clustering of data at the 

larger end, these must be largely discounted because they generally occurred 

In the presence of more massive damage--not all of which was rupture area. 

For example, a damage might have been termed "dented and holed" with the 

damage dimensions given In the survey reports applicable to the entire dis- 

torted area—not the extent of the rupture itself.    Therefore, while the 

precise values cannot be determined.  It is reasonable to assume that the 

i y. 
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EXHIBIT 10. 

Crack Length, 
feet 

Under 1 

1-3 

3-6 

6-10 

Over 10 

Unknown 

CRACK UlNGTH—FREQUENCY OF OCCURRENCE 
BY SPECIFIED LENGTH  INTERVALS 

Percent of Crack 
Occurrences 

31.44 

11.01 

6.43 

3.91 

9.63 

37.87 

EXHIBIT 11.    DAMAGE AREA--FREQUENCY OF  OCCURRENCE  OF DAMAGE 
TYPES  IN SPECIFIED AREA INTERVALS 

Area, 

Under 1 

1-2 

2-3 

3-5 

5-10 

10-100 

Over 100 + unknown 

Percent of Occurences 
Holed Wasted Through 

28.24 22.73 

2.89 «* m 

2.31 mm 

4.60 9.10 

8.92 4.55 

22.47 45.47 

29.70 18.20 

i. 

1 

■ 

X 

) 
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proportion of actual hull rupture of less than one square foot area Is con- 

siderably greater than depicted In Exhibit 11. 

Therefore, concentration on the small area openings should receive 

highest priority should compromises on the scope of the temporary repair mate- 

rial tests be required. 

■ / 

/ 
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APPENDIX A 

TANK BARGE DAMAGE CODE SHEET 
AND EXPLANATIONS 
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TANK   BARGE    DAMAGE SURVEY   DATA   FORM 

1.  Veisel IU(l-8) 

Case Incident(9-10) 

3.  Type of Daiiiage(ll-12)«C-Craclted/Fractured 

ll-Holed  D-Ueformed/Dented/Upact/Set In 

W-Waated T-WasCed Through  U-Unknown 

It.    Damage Area>S-Slde  H-Bottom  D-Deck 
E-End  R-Rake  N-Stern Notch 
I-Internal Bulkhead 

Face Only(13) 

Knuckle/Corner (U-16) 

5. Uamage Center Location Reference 
End(17)-B-Bow  S-Stern  U-Unknown 

6. First Damage Type - Center Location 
Longitudinal from End(18-21) 

Vertical from Bottom(22-24) 

Tranaverae from Center Line(25-27) 
Flrat Damage Type - Extent 

LongltudlnaJ(28-31) 

Vertlcal(32-34) 

Tranaverae(35-37) 

7. Second Damage Type - Center Location 
Longitudinal from End (38-41) 

Vertical from Bottorn(42-44) 

Transverse from Center Line(45-47) 
Second Damage Type - Extent 

Longitudinal(48-51) 

Vertlcal(52-54) 

Tranaverae(55-57) 

8. Double Barrler-Y-Yea  N-No  U-Unknown 

Side(58) 

Bottom(59) 

End (60) 

9. Tank Penetrated-Y-Yes  N-No/Threatened 
U-Unknown  X-No/Not Threatened 

Slde(61) 

Bottom(62) 

End (63) 

10. Double Barrier Prevent Tank Penetration» 
Y-Ye»      N-No/Threatened     P-Poaslble 
U-Unknown     X-No/Not Threatened 
blank-Already Double Barrier 

Side(64) 

Bottorn(65) 

End (66) 

All(67) 

11. Tank Loaded When Damaged(68)«Y-Yes 
N-No      U-Unknown     X-Mot Applicable 

12. Cause of Damage(69)"F-Struetural Failure 
C-Collialon      R-Raamlng      G-Groundlng 
H-Hlt  Submerged Object     A-Cargo Action 
S-Servlce/Wear      0-Other     U-Unknown 

13. Coat of Repalr(70-73) 

14. Weight of Repair Materials(74-77) 

15. Sequence Number(78-80) 

.—        — — _ —.       _ 

^ 

^ 

- 

m. 
' -' ■ mmmmmmmm mm 
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SftLTS 2.10 -.ESSIDN: U/04-r4  0'?t56:24 
PRSSWQRD? RDL 

/RESIDENT 
/♦POOL 
POOL FILE WWE?      TEPl 

THE FQLLOMINi? FILES ftl>E CORE PESItiENT 
POOL FILE : TEPl 
DftTft BftiE FILE : TKBG 
/♦EXIT 
^DISPLAY 
-'♦EVENTS 

POOL NftNE : TBPl 
POOL DATR BftSE s TKBG 
POOL LE»rENti : TANK BARGE POOL 
MAXIMUM NUMBER OF EVENTS :  97 
POOL UPDATE :   13 

♦♦♦♦♦♦«♦♦♦♦♦♦♦♦♦♦♦«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NAME? ALL 

EVENT NAME   : RUP 
EVENT LEGEND s HULL-RUPTURED 
NUM. FIELDS  :    I 

FIELD   I 
NUM. CDNDS.  : 
CONDITION  I : 

155 
I INCL 

Y.   Y. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NAME   : NRUP 
EVENT LEGEND : HULL-NOT-RUPTURED 
NUM. FIELDS  :    I 

FIELD I : 
NUM. CONDS. : 
CONDITION  I : 

155 
I INCL 

N»   N. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NAME : PAS 
EVENT LEGEND « DAMA6-PLANE-SIDE 
NUM. FIELDS :   2 

FIELD  1 :   118 
NUM. CONDS. :    1 INCL 
CONDITION  1 i S»S. 

FIELD  2 i   119 
NUM. CONDS. »    2 INCL 
CONDITION  1 i RS iRS . 
CONDITION £ J SR »SR . 

♦♦♦♦♦♦♦«♦«♦♦♦♦♦♦*♦«♦♦♦♦♦♦♦♦#♦♦♦♦♦♦♦ 
.■ - 
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EVEMF MRnE 
EVEMT LEGEND 
NUM. FIELDS 

P^E 
DPM^-PLRME-END 

£ 

FIELD   I 
NUM. CDNDt. 
CONDITIGN  1 

118 
I INCL 

E.E. 

FIELD   2 
NUM. CONDS. 
CDNDITIDN  1 
CONDITIGN 2 

119 
2 INCL 

PE »PE . 
EP »ER . 

EVENT NRME 
EVENT LEGEND 
NUM. FIELDS 

PRB 
DPMftG-PLRiE-BQTTDM 

1 

FIELD       1 :       113 
NUM.   CONDS.      : I 
CONDITION     I   :   B>B. 

INCL 

EVENT   Nl^ME 
EVENT  LEGEND 
NUM.   FIELDS 

PfiD 
DKMflG-PLHNE-DECK 

1 

FIELD 1 : 113 
NUM. CONDS. : I 
CONDITION  1 : D»D. 

INCL 

►<>♦ 

EVENT NRME 
EVENT LEGEND 
NUM. FIELDS 

KSD 
DFiMflG-KNUCKL-S IDDECK 

1 

FIELD   1 
NUM. CONDS. 
CONDITION 1 
CONDITION 2 
CONDITION 3 
CONDITION 4 
CONDITION 5 

119 
5   INCL 

SD »SD , 
DS >DS . 
PDS»PDS. 
PSD.PSD. 

s   DSRfDSR. 

♦♦♦♦♦♦♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦ 
EVENT NAME       :   KSB 
EVEMT  LEGEND   «   DfiMAG-KNUCKL-SIDEBOT 
NUM.   FIELDS     x I 

FIELD  I : 119 
NUM. CONDS i l 2 INCL 
CONDITION I i SB «SB • 
CONDITION 2 t BS »BS « 

_ 
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I 

■ 

A 

EVEMT NftME ! KED 
EVEMT LEGEND s DHMfiG-KNUCKL-ENDDECK 
MUM. PIELDS :    1 

FIELD   1 !   119 
NUM. COMDS. s     6 INCL 
COMDITIDM  I : DE «DE . 
CGMDITIGN  2 : ED »ED . 
COMDITIDM  3 s PD «RD . 
COMDITIDM  4 : DRE»DPE. 
COMDITIDM  t" : PDEiRDE. 
COMDITIDM  6 

0NM» (*■■,■■-. r.   - 

: FED»FED. 

EVEMT MrtME KES 
EVEMT LEGEND OAMftG-KNUCKL-ENDSI DE 
MUM. FIELDS I 

FIELD   1 . 119 
MUM. CONDS.  ! 6 INCL 
COMDITIDM  1 SE »SE . 
COMDITIDM  2 ! ES »ES . 
COMDITIDM  3 l RES»RES. 
COMDITIDM  4 i RiE»RSE. 
COMDITIDM  5 ' SRE»;iRE. 
COMDITIDM  6 i 

A A A A A A A A A A A A A 4 

SERtSER. 

fc A A A A A AA A A A A Adfc A A A A^fc A A A 

EVEMT NRME 
'WWWWWWV ▼▼▼▼▼▼▼▼ 

KEB 
EVEMT LEGEMD I DftMflG-KNUCKL-ENDBOTT 
NUM. FIELDS  1 1 

FIELD   1 119 
MUM. CONDS.  i 8 INCL 
CONDITION  1 : BE »BE . 
CONDITION  2 ! £6 »EB . 
CONDITION  3 i RB »RB . 
COMDITIDM  4 I BR .BR . 
CONDITION  5 : PBE»RBE. 
CONDITION  6 i PEB»REB. 
CONDITION 7   ! ERB»ERB. 
CONDITION  8 ! BRE.BRE. 

♦♦♦♦♦♦♦♦♦♦♦«♦4 

EVENT NRWE 
»♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
UPC 

EVENT LEGEND 1 DftMftG-KNUCKL-UPCORNR 
NUM. FIELDS  I 1 

FIELD   I 119 
NUM. CONDS.  > 4 INCL 
CONDITION  I ! EDS»EDS. 
CONDITION  2 s DSE»DSE. 
CONDITION  3 s ESD.ESD. 
CONDITION  4 « SED»SED. 

/ 

> 

^^ 
♦♦♦♦♦♦- ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
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EVENT   NFlME 
EVEMT   LEGEhD 
NUM.   FIELDS 

LWC 
DFIMRG-K rsijr K L-LWCOFHP 

I 

t 

FIELD   1 
HUM. CCIMDS 
CONDITIDM 
CONDITIDN 
CONDITION 
CONDITION 
CONDITION 
CONDITION 
CONDITION 
CONDITION 

b 
7 
S 

119 
8 INC 

£BS»EBS. 
ESB»ESB. 
BSE»BSE. 
PSBfPSB. 
BPS.EPS. 
BSP»BSP. 
PBS»PBS. 
SPBiSPB. 

EVENT NRNE 
EVENT LECEND 
NUM. FIELDS 

FIELD   1 
NUM. CONDS. 
CONDITION  I 
CONDITION a 
CONDITION  3 
CONDITION  4 

COM 
DHtIFiii-CÜMPOUND 

1 

119 
4   INCL 

IiSB.D^B. 
BSD»BSD. 
iDB»SÜB. 
SES»SBS. 

EVENT MRME 
EVENT LEGEND 
NUM. FIELDS 

FIELD   1 
NUM. CONDS. 
CONDITION  1 

DS 
DUUBL-BflPPIEP-SIDE 

I 

139 
I INCL 

Y»Y. 

■. 

: 

EVENT NAME   : DB 
EVENT LEGEND : HDUBL-BRPRIEP-BOTTOM 
NUM. FIELDS i I 

FIELD   1 : 140 
NUM. CONDS. • • I INCL 
CONDITION I : Y • Y. 

EVENT NPME s BE 
EVENT LEGEND : DOUBL-BRPPIER-END 
NUM. FIELDS I    I 

FIELD   1 1   141 
NUM. CDNDS. :    I INCL 
CDMDITION  1 : Y»Y. (Vi 

'r 
^,:-'' 
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EVENT NftME 8 SS 
EVENT LEGEND : SIMGL-B^PPIER-SIDE 
NUM. FIELDS » I 

FIELD   I : 139 
NUM. CONDS. : I INCL 
CQNDITIDN  I : N»N. 

♦♦♦♦♦♦♦♦«♦♦♦♦«♦♦♦♦♦«♦♦«♦♦♦♦♦♦♦«♦♦♦♦ 
EVENT MRME : SB 
EVENT LEGEND : SltiGL-EFlPPIER-EGTTaM 
NUM. FIELDS : I 

FIELD  I : 140 
HUM. CONDS. : I INCL 
CONDITION  I : N.N. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NRME 
ES'ENT LEGEND 
NUM. FIELDS 

SINGL-PMPPIER-END 

I 

FIELD   1    :   141 
NUM. CONDS.  :     I INCL 
CONDITION  1 I N.N. 

EVENT NHME 
EVENT LEGEND 
NUM. FIELDS 

UE 
UNKNOWN-BftRPIER-EHD 

1 

FIELD   1    :   141 
NUM.. CONDS.  :     I INCL 
CONDITION  1 : U.U. 

EVENT NRME        : SP 
EVENT  LEGEND   : SI DE-PENT RlFlT ION 
NUM.   FIELDS     : 1 

FIELD  1    : 142 
NUM. CONDS.  : I INCL 
CONDITION  1 t Y»Y. 

EVENT NflME   : BP 
EVENT LEGEND : BDTTOM-PENTRftTION 
NUM. FIELDS  :    I 

FIELD   1    1   143 
NUM. CONDS.  :     1 INCL 
CONDITION  1 : Y»Y. 

UiJ 
•J I 
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EVEhT MftME 
tVEMT LEGEND 
NUM. FIELDS 

FIELD   I 
NUM. CDNDS. 
CaNDITIDN  I 

EP 
END-FENTRRTION 

I 

144 
I INCL 

Y>Y. 

EVENT NftME   : £V 
EVENT LEGEND : END-VQID-H^Eft 
NUM. FIELDS  :    I 

FIELD  I    :   142 
NUM. CDNDS.  s     I EXCL 
CONDITION  1 : Y.Y. 

♦♦♦♦♦♦♦^♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NftME   : NSP 

NO-SIDE-FENTPflTIDN 
1 

EVENT LEGEND 
NUM. FIELDS 

FIELD   I : 142 
NUM. CDNDS 2 INCL 
CONDITIDN 1 N. N. 
CONDITION £ Xi X. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦#♦♦♦♦♦♦♦♦♦♦ 
EVENT NFiME   : PDS 
EVENT LEGEND : DÜUBL-SIIiE-PREVENT 
NUM. FIELDS  :    1 

FIELD  1    :   145 
NUM. CDNDS.  :     2 INCL 
CONDITION  I : Y»Y. 
CONDITION  2 t   P.P. 
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦■♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

EVENT NfiME   : PDB 
EVENT LEGEND t   DOUEL-BOrTOM-PPEVEliT 
NUM. FIELDS t I 

FIELD  1 «146 
NUM. CDNDS. !     2 INCL 
CONDITION  I : Y»Y. 
CONDITIDN  2 t   P»P. 

f*:- 
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EVEMT  MRME        I   PDE 
EVEMT  LEGEND   :   T'DUEL-END-PREVENT 
NUM.   FIELDS      » I 

FIELD   1 
MUM. CDNDS. 
CONDITION  I 
CONDITION  £ 

; 
: 
: 
• • 

147 
2 

Y.Y. 
P.P. 

INCL 

♦♦♦♦#♦♦♦♦♦♦♦< 
EVENT NAME 
EVENT LEGEND 
NUM. FIELDS 

: 
• • 
: 

PSB 
DOUBL- 

l 

>♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

•SIDE/BOTT-PPEV 

FIELD   1 
MUM. CQNDS. 
CONDITION  1 
CONDITION  £ 

♦♦♦♦♦♦♦♦♦♦♦♦< 

: 
• • 

; 

: 

►♦- 

148 
£ 

Y.Y. 
P.P. 

»♦♦♦♦♦4 

INCL 

►♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

EVENT  NFIME        :   TP 
EVENT  LEGEND   I   TRNK-PENETPrtTION-GEN 
NUM.   FIELDS     : 3 

FIELD I : 
NUM. CONDS. : 
CONDITION  1 : 

US 
I INCL 

Y.Y. 

. 

FIELD   2 
NUM. CONDS. 

143 
I INCL 

CONDITION  1 : Y.Y. 

FIELD   3    i 
NUM. CONDS.  : 

144 
I INCL 

CONDI FUN  1 t   Y.Y. 

EVENT NAME J LflkE 
EVfNT LEGEND : RT-LFiKES-BAYS-SOUNDS 
NUM. FIELDS : I 

FIELD   1 : 106 
NUM. CONDS. : I INCL 
CONDITION  I : L .L . 

EVENT NfiME « COftS 
EVENT LEGEND : RT-CDflSTWISE 
NUM. FIELDS « I 

FIELD       1 : 106 
NUM.   CDNDS. i I   INCL 
CONDITION     1 < C  «C  . 



■•• •■l-fK......... _  _ 

C-8 

EVENT NRME   s OCEN 
EVENT LEGEND : PT-OCERNS 
NUM. FIELDS  I    1 

FIELD   1 
NUM. CONDS. 
CONDITION 1 

: 
; 
• • 

»♦4 

Q 

»♦4 

106 
1 

.0 . 
INCL 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NFiME   : F-IVR 
EVENT LEGEND : RT-RIVERS 
NUM. FIELDS  :    1 

FIELD   1 
NUM. CDNDS. 
CONDITION  I 

106 
1 INCL 

R »R . 

EVENT NAME   : GLHK 
EVENT LEGEND : RT-GREAT-LftKES 
NUM. FIELDS  :    I 

FIELD   1 
NUM. CONDS. 
CONDITION  1 

i         106 
:     1 INCL 
i   S »6 . 

♦♦♦♦♦♦♦♦♦♦♦♦♦< 

EVENT NHME 
EVENT LEGEND 
NUM. FIELDS 

! CRflK 
! DAMftG-CRPCK 
t    2 

FIELD   1    I 
NUM. CDNDS. 
CONDITION  1 

i   116 
I INCL 

- C»C. 

FIELD  2    t        117 
NUM. CONDS.  :     1 IHCL 
CONDITION  1 : C»C. 

EVENT NRME : HOLE 
EVENT LEGEND » DRMAG-HOLED 
NUM. FIEI DS »    2 

FIELD  1 t   116 
NUM. CDNDS. :     I INCL 
CONDITION  1 i H,lrl. 

It? FIELD  2   : 
NUM. CONDS.  :     1 INCL 
CDNDITIOH  1 : H.H. 

(^ 
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EVEMT   MFtME : WHUL 
EVENT   LEGEND : DHMRi5-M«STED-THPDIJGH 
MUM.   FIELDS : I 

FIELD  1 : 116 
NUM. CGHDS. : 1 INCL 
CDNDITIGN  I : T»T. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVEMT MHME J DEMT 
EVEMT LEGEND *. DrtMHb-DEMTEI'»UPSET 
NUM. FIELDS s 1 

FIELD  1 : 116 
NUM. CQMOS. : I INCL 
CONDITION  1 : D»D. 

EVENT NftME   : MrtiT 
EVENT LEGEND : DHMRG-WftSTED 
NUM. FIELDS  :    1 

s 

FIELD       1          : 116 
NUM.   Or,iDS.      : I   INCL 
CONDI' .ON     1   : M>UI. 

♦♦« ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NFiME   : P£5 
EVENT LEGEND : PEftF-F:EftCH=LT-£5-FT 
NUM. FIELDS  :    1 

FIELD  1    :   124 
NUM. CONDS.  :     1 INCL 
CONDITION  1 : 0000*0250. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NAME 
EVENT LEGEND 
NUM. FIEllDS 

R50 
PEl=IR~PEftCH=£5-50-FT 

1 

FIELD       1 :        124 
NUM.   CONDS.      s 1   INCL 
CONDITION     1   :   0251*0500. 

EVENT  NAME        :   P75 
EVENT   LESEND   i   REfiR-RErtCH»50-75-FT 
NUM.   FIELDS     « I 

FIELD  1   :   124 
NUM. CONDS,  »     1 INCL 
CONDITION  1 i   0501»0750. 

''*,.     t     : 
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EVENT NAME   : PI 00 
EVENT LEGEND : FERP-PE^CHs?^-!00-FT 
NUM. FIELDS  :    I 

FIELD   I    :   124 
NUM. CGNDS.  :     1 INCL 
CONDITIGN  I : 0751*1000. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦#♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NFiME   : P500 
EVENT LEGEND : REftP-PElRCH=GT-l 00-FT 
NUM. FIELDS  :    1 

FIELD  I    :   124 
NUM. CQNDS.  :     1 INCL 
CQNDITl'JN  I : 1001*5000. 
♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

EVENT NFiME   : BUM 
EVENT LEGEND : DftMtHbE-FPOM-EQW 
NUM. FIELDS  :    1 

FIELD   1 
NUM. CQNDS. 
CONDITION  1 

• • 
• • 
: 

120 
1 EXCL 

s.s. 

EVENT NBME 
EVENT LEGEND 
NUM. FIELDS 

FIELD   1 
NUM. CQNDS. 
CONDITION  1 

♦♦♦♦♦♦♦♦♦♦♦♦4 

: 
: 
: 

STEP 
DPMftGE-FPDM-STEPN 

I 

120 
1 INCL 

S.S. 

►♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NRME   ! C25 
EVENT LEGEND : CENTEP«LT-25-FT 
NUM. FIELDS  :    1 

| 

FIELD  1 :   121 
NUM. CQNDS. :     1 INCL 
CONDITION  1 : 0000»0250. 

♦>♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦*♦«♦♦< 

EVENT NftME : CSO 
EVENT LEGEND : CENTER«25-50-FT 
NUM. FIELDS »    1 

FIELD  1 
NUM. CONDS. 
CONDITION  r 

121 
1 INCL 

0251 »0500. 
A ! 

I 



r»   • 

C-ll 

EVtMT HftME       s 075 
EVENT LEGEND   : C£NTER«50-75-FT 
NUM.   FIELDS     : I 

FIELD  I    i 121 
NUM. CQNDS.  : I INCL 
CDNDITICN  I : 0501.0750. 

♦♦♦♦♦♦♦♦♦♦♦«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦»♦♦♦♦♦ 
EVENT NRME   : C100 
EVENT LEGEND : CENTEP=75-100-PT 
NUM. FIELDS  : 1 

FIELD   I    s 121 
NUM. CDNDS.  : 1 INCL 
CONDITION  I : 0751»1000. 

EVENT NftME   : C500 
EVENT LEGEND : CENTEP=GT-100-FT 
NUM. FIELDS  :    1 

FIELD  1    :   121 
NUM. CDNDS.  :     I INCL 
CONDITION  I x 1001»5000. 

EVENT NFlME 
EVENT LEGEND 
NUM. FIELDS 

£01.) 1 
DRMrtGE-FF-OM-EOW-ONLY 

1 

FIELD  1 :   120 
NUM. CDNDS. :     1 INCL 
CONDIriON  1 : 6>B. 

♦♦♦♦♦♦«♦♦♦♦♦♦«♦♦♦♦♦♦♦♦♦«♦♦♦♦♦♦♦♦«♦♦ 
EVENT NOME : UNKR 
EVENT LEGEND s DftMt=»GE-UNKNa«..iN-END 
NUM. FIELDS :    I 

FIELD  1 :   120 
NUM. CDNDS. 8     1 INCL 
CONDITION  I : U»U. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦«♦♦♦♦♦♦♦♦♦♦ 
EVENT NFlME : V25 
EVENT LEGEND : VERT-FP0M-B0TT»LT-25 
NUM. FIELDS :    1 

FIELD  I    »   122 
NUM. CDNDS.  :     1 INCL 
CONDITION  I : 000»025. 0:7 It 

fW 
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EVENT hrtME : V50 
EVEMT LEGEND : V£PT-FPDM-BDrT=25-50 
NUM. FIELDS »    I 

FIELD   1 :   122 
NUM. CGNDS. :     I INCL 
CÜNDiriON  1 : 036»050. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT NRME : V75 
EVENT LEGEND : VERT-FFOM-ßDTT=50-75 
NUM. FIELDS :    I 

FIELD   1 :   122 
NUM. CGNDS. :     1 INCL 
CDNDITIQIt  I : 051*075. 

EVENT NAME 
EVENT LEGEND 
NUM. FIELDS 

VI 00 
VERT-FFGM-BDT=75-l00 

1 

FIELD       1 
NUM.   CDNDS. 
CONDITION     1 

122 
1 INCL 

076»100. 

i EVENT NAME   : V500 
EVENT LEGEND : VEPT-FRDM-£aT=Gr-l 00 
NUM. FIELDS  :    1 

FIELD   1    i        122 
NUM. CONDS.  :     1 INCL 
CONDITION  1 : 101»500. 

EVENT NRME   : LI 00 
EVENT LEGEND : IftPEfl»LT-100-FT 
NUM. FIELDS  :    1 

FIELD       1 :        128 
NUM.   CDNDS.      i 1   INCL 
CONDITION     1   :   0000»0000. 

EVENT NftME       :   PLTl 
EVENT LEGEND   :    I«PER»0-1-FT 
NUM.   FIELDS     : 1 

FIELD       1 :        129 
NUM.  CONDS.     : 1   INCL 
CONDITION     1   :   0000*0100. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
1 

:   ■ 
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EVEMT MRME   : ALTS 
EVEMT LEGEND : It=iPEl=»»l-2-PT 
NUM. FIELDS  :    I 

FIELD   1 
MUM. CDMDS, 
CQhDlTIDN  I 

129 
I IMCL 

0101.0200. 

EVENT HrtME 
EVENT LEGEND 
NUM. FIELDS 

1=0.1:3 
IRFEfl=2-3-FT 

I 

FIELD  1 
NUM. CDMDS. 
CDNDITION  1 

129 
1 IMCL 

0201.0300. 

EVENT NAME 
EVENT LEGEND 
NUM. FIELDS 

W.T5 
IFlPEfl=3-5-FT 

1 

FIELD  1    t        129 
NUM. CQNDS.  :     1 INCL 
CGNDITIDN  1 : 0301.0500. 

EVENT NAME   : ftLlO 
EVENT LEGEND : IRRER»5-10-FT 
NUM. FIELDS  s    1 

PIELD  1 
NUM. CDMDS. 
CDNDITION  1 

129 
1 INCL 

0501.1000. 

EVENT NHME   : LLT1 
EVENT LEGEND : CPFiCK-LENG*LT-l-FT 
NUM. FIELDS  :    1 

FIELD      1 :        132 
NUM.   CDMDS.     : 1   IMCL 
CDNDITIÜN     I   :   0000.0010. 

EVEMT  NAME       :   LLT3 
EVENT LEGEND   i   CRFICK-LENGM-S-FT 
NUM.   FIELDS     » 1 

FIELD      1 I        132 
NUM.   CDNDS.     : 1   INCL 
CGNDITIDN     1   :   0011.0030. 

/ri 
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EVEHT  N*NE : LLT6 
EVENT  LEI5EMD : CPlFiCK-LEh6«3-6-FT 
MUM.   FIELDS : I 

FIELD  1 :   132 
NUM. CONDS. :     I INCL 
CONDITION  1 : 0031.0060. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT MftME 
EVENT LEGEND 
NUM. FIELDS 

LLIO 
CPPCK-LENG«6-10-FT 

I 

FIELD       1 :       132 
NUM.   CONDS.     : I   INCL 
CONDITION     I   :   0061»0100. 

EVENT NüNE       : rtGIO 
EVENT LEGEND   : IflPER«GT-l0-FT 
NUM.   FIELDS     : I 

PIELD  I   : 129 
NUM. CONDS.  : I INCL 
CONDITION I s lOOl»?'???. 

EVENT NrtME  : LGIO 
EVENT LEGEND : CRRCK-LENGaGT-10-FT 
NUM. FIELDS : I 

FIELD  1   t 132 
NUM. CON^S.  : I INCL 
CONDITION I s 0101»9997. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦«♦♦♦♦♦♦•♦♦♦♦♦♦♦♦«♦♦ 
EVENT NKNE   : PUPT 
EVENT LEGEND : HULL-PUPTURED 
NUM. FIELDS  : I 

FIELD      1         : 157 
NUM.  CONDS.     : 1   INCL 
CONDITION     I   x Y»       Y. 

♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT N«ME  : PUPN 
EVENT LEGEND : HULL-NOT-RUPTURED 
NUM. FIELDS t I 

FIELD  I    i       157 
NUM. CONDS.  I     I INCL 
CONDITION 1 I   N.   N. ( ' 

#e- 

 ■"■  .' ' "-.T 



■nrmff- 

C-15 

EVENT  NFiME : CDYH 
EVEMT  LEGEND : DYHftriIC-CAUS-»5/R/C/H 
NUM.   FIELDS : I 

FIELD   I i        150 
NUM. CONDS. :    4 INCL 
CONDITION 1 : «5»i5. 
CONDITION £ s RfR. 
CONDITION  3 : C»C. 
CONDITION 4 : H.H. 

EVENT NAME 
EVENT LEGEND 
NUM. FIELDS 

CSF 
STRUC T-FflILURE-CflUSE 

1 

FIELD   1 
NUM. CONDS. 
CONDITION  I 

150 
1 INCL 

F.F. 

EVENT NRME 
EVENT LEGEND 
NUM. FIELDS 

CSER 
IN-SERVICE-CftUSE 

1 

FIELD        1 
NUM.   CONDS. 
CONDITION     I 

150 
I INCL 

:>S. 

EVENT NAME  : CCft 
EVENT LEGEND : CRRGD-ftCTION-CRUSE 
NUM. FIELDS : 1 

FIELD   1   t 150 
NUM. CONDS.  : I INCL 
CONDITION I : R»ft. 

EVENT NAME  : CP10 
EVENT LEGEND : CLONG-LENGTH^O-IO'/. 
NUM. FIELDS  « 1 

FIELD       1         ( 156 
NUM.   CONDS.     : I   INCL 
CONDITION     t   : OOOOtOOlO. 

♦♦♦♦*♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVENT  NAME       t CF£0 
EVENT LEGEND  : CLDN6-LEN6TH«! l-aOV. 
NUM.   FIELDS    : I 

FIELD       1         : 156 
NUM.   CONDS.     I 1   INCL 
CONDITION     1   i 0011.0020. 
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EVENT  HRME        :   CP40 
EVENT  LEGEND   :   CLQMG-LENGTH-.31-405J 
NUN.   FIELDS     t I 

FIELD   1 
NUN. CONDS. 
CONDITION  1 

156 
I   INCL 

fJ0?l» 0040. 

EVENT  NFiME        : CPSO 
EVENT  LEGEND   : i:LONv?-LENi5TH«4l-50?'. 
NUN.   FIELDS     : 1 

FIELD       1          : 156; 
NUN.   CONDS.      : 1   INCL 
CONDITION     1   : 0041*0050. 

EVENT NRME : C^bO 
EVENT LEGEND : i:LDNG-LENGTH=51-"S0V. 
NUN. FIELDS : I 

FIELD  1 : 156 
NUN. CONDS. : I INCL 
CONDITION  I : 0051.0060. 

EVENT NFtME 
EVENT LEGEND 
NUN. FIELDS 

CP70 
CLDNG-LENGTH=61-70% 

I 

FIELD        I »        156 
NUN.   CONDS.      : I   INCL 
CONDITION     1   '.   0061» 0070. 

.■■ 

EVENT NRME   : CP99 
EVENT LEGEND : CLONG-LENGTH«71-100V. 
NUN. FIELDS  » I 

FIELD  I   : 156 
NUN. CONDS. i 1 INCL 
CONDITION  1 : 0071»0100. 

EVENT NRME  : BDTM 
EVENT LEGEND : VERTICAL EXTENT L.T. 
NUN. FIELDS : I 

FIELD  1   : 126 
NUN. CONDS.  : I INCL 
CONDITION  1 : 000» 020. 

fe 
v-. 
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EVEMT HHME : V.20 
EVEMT LEGEND I VEPTICftL C.L. L.T. 2 
MUM. FIELDS :    1 

FIELD   1 :   \Zt 
MUM. CQMDS. I     I IMCL 
CONDITION 1 : nnn,n.--'n. 

EVEMT MftME 
EVEMT LE6EMD 
MUM. FIELDS 

VI 0 
VERTICAL  C.L.   L.T.   1 

1 

FIELD       1 
MUM.   COMDS. 
CDMDITIOM     1 

122 
1 IMCL 

000»010. 

EVEMT MRME   : PP10 
EVEMT LE6EMD : PLDMG-LEMi5TH=0-l OV. 
MUM. FIELDS  :    1 

FIELD   1 
MUM. CONDS. 
COMDITIOM  1 

155 
I   IMCL 

0000» 0010. 

EVEMT  MflME       :   PP20 
EVEMT  LEGEND  :   RLDNG-LEM6TH«! i-£0JS 
MUM.   FIELDS     : I 

FIELD       1 
MUM.   COMDS. 
COMDITIOM     1 

155 
1   IMCL 

0011»0020. 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
EVEMT  MRME :   PP30 
EVEMT  LEGEMD :   PLDNi5-LEMi5THa21-305i 
MUM.   FIELDS : I 

FIELD       i :       155 
NUM.   CONDS. : I   IMCL 
CONDITION     I :   0021»0030. 

EVENT NAME       :   RP40 
EVENT  LEGEND   :   RLOMi5-LEMGrH«31-40?; 
NUM.   FIELDS     » 1 

PIELD       1 I       155 
NUM.   COMDS.      x 1   INCL 
CONDITION     1   :   0031»0040. 

?^ 

.—:——_ 
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EVENT  NH>t1E        s PP50 
EVENT LEGEND   : PLONi3-LEhi3TH=41-!505s 
NUM.   FIELDS     : 1 

FIELD       1          i 155 
NUM.   CDNDS.      : 1   INCL 
CONDIriDN     I   : 0041,COS0. 

♦♦♦♦♦♦♦♦♦♦♦♦«♦«♦♦♦♦♦♦♦♦♦♦♦♦♦#♦«♦♦«« 
EVENT NRME       : PF60 
EVENT LEGEND  : PLONi5-LENf5TH=51-<&0>. 
NUM.   FIELDS     : 1 

FIELD       1         : 155 
NUM.   CDNDS.     : 1   INCL 
rriNn r T rHN    t  ? nn^ i. nr.-- r, 
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EXHIBIT D-I. LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE  DISTANCE 
FROM BOW--ALL DAMAGE 

♦ ♦♦♦♦♦♦♦♦♦ ♦♦♦<H 

NODE MiWE? ALL 
•«**•« 

NO.   NAME  EVENT WEIGHT —p— —c— -M'O- —SI — —S2— —PT— —PP-- 
1  LEVO  BOMI 100.00 3*9 1231? 0 100.00 0. 100.00 100.00 
2 PflS    PSS 7.14 244 244 0 28.03 0. 28.03 23.03 
3 PftB    PUB 7.14 179 179 U 20.60 0. 20.«iO 20.60 
4 PAD    PAD 7.14 30 30 0 3.45 0. 3.45 3.45 
5 PME    PAE 7.14 93 93 0 10.70 0. 10.70 10.70 
6 KSB    KSB 7. 14 90 •?6 0 11.05 0. 11.05 11.05 
7 KSD    KSD 7.14 5? 59 0 6.79 0. 6.79 6.79 
8 KES    KES 7.14 46 46 0 5.29 0. 5.29 5.29 
9 KED    KED 7.14 28 29 0 3.22 0. 3.22 3.22 

10 KEB    KEB 7.14 42 42 0 4.83 0. 4.83 4.33 
It UPC    UPC 7.14 7 7 0 .81 0. .31 .81 
12 LMC    LUC 7.14 23 23 0 3.22 0. 3.22 3.22 
13 COM    COM 7.14 8 3 0 .92 0. .•>2 .92 
14 rm 7.14 0 0 0 0. 0. 0. 0. 
19 SttS 7.14 9 9 0 1.04 0. 1.04 1.04 
1«  10A    CP10 10.00 73 73 0 3.98 0. 3.93 31.97 
17 20A    CP20 10.00 44 44 0 5.06 0. 5.06 13.03 
18 30A    CP30 10.00 39 35 0 4.03 0. 4.03 14.34 
19 40A    CP40 10.00 ^7 27 0 3.11 0. 3.11 11.07 
20 90A    CP?0 10.00 a 26 0 2.99 0. 2.?9 10.66 
21  60A    CP>i>0 10.00 13 13 0 1.50 0. 1.50 5.33 
22 70A    CPrO I». 00 3 3 0 .35 0. ,35 1.23 
23 «»9A    CP99 10.00 2 2 0 .23 0. .23 .82 
24 TttT 10.00 0 0 0 0. 0. 0. n. 
29 SSSS 10.00 16 16 0 1.84 0. 1.34 6.56 
26 10B    CPtO 10.00 17 17 0 1.96 0. 1.96 9.50 
27 201    CP20 10.00 47 47 0 5.41 0. 5.41 26.26 
28 306    CP30 10.00 30 30 0 3.49 0. 3.45 16.76 
29 40B    CP40 10.00 35 35 0 4.03 0. 4.03 19.55 
30 30B    CP50 10.00 29 29 0 3.34 0. 3.34 16.20 
31 60B    CP60 10.00 9 3 0 .92 0. .92 4.47 
32 70B    CP70 10.00 3 3 0 .35 0; .35 1.68 
33 99B    CP99 10.00 0 0 0 0. 0. 0. 0. 
34 tm 10.00 0 0 0 0. 0. 0. 0. 
39 SSSS 10.00 10 10 0 1.19 0. 1.15 5.59 
36 IOC    CP10 10.00 10 10 0 1.19 0. 1.15 33.33 
37 20C    CP20 10.00 5 5 0 .50 0. .53 16.67 
38 30C    CP30 10.00 6 6 0 .69 0. .69 20.00 
39 40C    CP40 10.00 3 3 0 .39 0. .35 10.00 
40 90C    CP50 10.00 3 3 0 .39 0. .35 10.00 
41 60C    CP40 10.00 0 0 0 0. 0. 0. 0. 
42 70C    CP70 10.00 0 0 0 0. 0. 0. 0. 
43 99C    CP99 10.00 0 0 0 0. 0. 0. 0. 
44 ?t?? 10.00 0 0 0 0. 0. 0. 0. 
49 SSSS 10.00 3 3 0 .39 0. .35 10.00 
48 100    CP10 10.00 41 41 0 4.72 0. 4.72 44.09 
47 200    CP20 10.00 7 7 0 .81 0. .81 7.53 
48 300    CP30 10.00 0 0 0 0. 0. 0. 0. 
49 400    CP40 10.00 0 0 0 0. 0. 0. 0. 
90 900    CP70 10.00 0 0 0 0. 0. 0. 0. 
91 «00    CPeO 10.00 0 0 0 0. 0. 0. 0. 
92 700   cprc 10.00 0 0 0 0. 0. 0. 0. 
93 990    CP99 10.00 0 0 0 0. 0. 0. 0. 
94 ???t 10.00 0 0 0 0. 0. 0. 0. 
99 SSSS 10.00 49 49 0 5.18 0. 5.18 48.39 
98 10E    CP10 10.00 12 12 0 1.38 0. 1.39 12.50 
97 20E    CP20 10.00 24 24 0 2.76 0. 2.76 25.00 
98 30£    CP30 10.00 IS 19 0 1.73 0. 1.73 15.63 s 

99 40E    CP40 10.00 10 10 0 1.19 0. 1.19 10.42 !    1 
88 90E    CPSO 10.00 23 23 0 2.69 0. 2.69 23.96 
81 80E    CP60 10.00 4 4 0 .4« 0. .46 4.17 

_. 
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EXHIBIT D-l.   (Continued) 

«2  70E    CP70 10.00 0 0 0 0. 0. 0. 0. 
«3 996    CP99 10.00 0 0 0 0. 0. 0. 0. 
«4  777? 10.00 0 0 0 0. 0. 0. 0. 
69 SStS 10.00 8 3 0 .92 0. .?2 3.33 
66  10F    CPIO 10.00 15 15 0 1.73 0. 1.73 25.42 
67 20F    CP20 10.00 5 5 0 .98 0. .58 3.47 
68 30F    CP30 10.00 12 12 0 1.38 0. 1.38 20.34 
69 4OF    CP40 10.00 to 10 0 1.19 0. 1.19 16.95 
70 50F    CP?0 10.00 3 8 0 .92 0. .?2 13.56 
71  60F    CP60 10.00 3 3 0 .35 0. .35 5.08 
75  70F    CP'O 10.00 1 1 0 .12 0. .12 1.69 
73 99F    CP99 10.00 0 0 0 U. 0. 0. 0. 
74 7777 10.00 0 0 0 0. 0. 0. 0. 
73 f«$ 10.00 5 5 0 .58 0. .58 3.47 
76  106    CPIO 10.00 19 19 0 2.19 0. 2.19 41.30 
77 ZOG    CP20 10.00 2 2 0 .23 0. .23 4.35 
78 306    CP30 10.00 1 I 0 .12 0. .12 2.17 
79 406    CP40 10.00 0 0 0 0. 0. 0. 0. 
30 506    CP'SO 10.00 0 0 0 0. 0. 0. 0. 
81  606    CP*0 10.00 0 0 0 0. 0. 0. 0. 
82 706    CP70 10.00 0 0 0 0. 0. 0. 0. 
83 996    CP99 10.00 0 0 0 0. 0. 0. 0. 
84 7777 10.00 0 0 O 0. 0. 0^. 0. 
89 %%%% 10.00 24 24 0 2.76 0. 2.76 52.17 
86   10H    CPIO 10.00 2 2 0 .23 0. .23 7.14 
87 SOH    CP20 10.00 0 0 u 0. 0. 0. 0. 
88 30H    CP30 10.00 0 0 0 0. 0. 0. 0. 
89 40H    CP40 10.00 0 0 0 0. 0. 0. 0. 
90 90H    CP50 10.00 0 0 0 0. 0. 0. 0. 
91   60H    CP60 10.00 0 0 0 0. 0. 0. 0. 
92 70H    CP70 10.00 0 0 0 0. 0. 0. 0. 
93 99H    CP99 10.00 0 0 0 0. 0. 0. 0. 
94  7777 10.00 0 0 0 0. 0. 0. 0. 
99 $«$f 10.00 26 26 0 2.99 0. 2.99 92.86 
96   101    CPIO 10.00 13 18 0 2.07 0. 2.07 42.86 
97 201    cpao 10.00 3 8 0 .92 0. .92 19.05 
98 301    C* f0 10.00 2 2 0 .23 0. .23 4.76 
99 401    Ct    0 10.00 0 0 0 U. 0. 0. 0. 

100 901    CP-jO 10.00 1 1 0 .12 0. .12 2.33 
101 601    CP60 10.00 0 0 0 0. 0. 0. 0. 
102  701    CP70 10.00 0 0 0 0. 0. 0. 0. 
103 991    CP99 10.00 0 0 0 0. 0. 0. 0. 
104 7777 10.00 0 0 0 0. 0. 0. 0. 
109 SfSt 10.00 13 13 0 1.90 0. 1.50 30.95 
106  10J   CPIO 10.00 0 0 0 0. 0. 0. 0. 
107 20J    CP20 10.00 0 0 0 0. 0. 0. 0. 
108 30J    CP30 10.00 0 0 0 0. 0. 0. 0. 
109 40J    CP40 10.00 0 0 0 0. 0. 0. 0. 
110 90J    CP90 10.00 1 1 0 .12 0. .12 14.29 
111  60J    CP60 10.00 0 0 u 0. 0. 0. 0. 
112 70J    CP70 10.00 0 0 0 0. 0. 0. 0. 
113 99J    CP99 10.00 I 1 0 .12 0. .12 14.29 
114 7777 10.00 0 0 0 0. 0. 0. 0. 
its ttn 10.00 9 9 0 .98 0. .58 71.43 
116 10K    CPIO 10.00 17 17 0 1.96 0. 1.96 60.71 
117 20K    CP20 10.00 5 9 0 .98 0. .98 17.86 
118 30K    CP30 lo.oo 0 0 0 0. 0. 0. 0. 
119 40K    CP40 10.00 0 0 0 0. 0. 0. 0. 
120 90K    CP90 10.00 2 2 0 .23 0. .23 7.14 
121  60K    CP60 10.00 0 0 0 0. 0. 0. 0. 
122 70K    CP70 10.00 0 0 0 0. 0. 0. 0. 
123 99K    CP99 10.00 0 0 0 0. 0. 0. 0. 
124 7777 10.00 0 0 0 0. 0. 0. 0. / 

(■; 
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EXHIBIT D-l  (Continued) 

125 sm 10.00 4 4 0 .46 0. .4« 14.29 
IZ6   10L CP10 10.00 1 1 0 .12 0. .12 12.50 
127 20L CP20 10.00 I 1 0 .12 0. .12 12.50 
128 301. CP30 10.00 0 0 0 0. 0. 0. 0. 
129 40L CP40 10.00 0 0 0 0. 0. 0. 0. 
130 50L CP?0 10.00 3 3 0 .39 0. .35 37.50 
131   60L CP60 10.00 1 1 0 .12 0. .12 12.50 
132 70L CP70 10.00 1 1 0 .12 0. .12 12.50 
133 *9L CP?"1? 10.00 0 0 0 0. 0. 0. 0. 
134 m* 10.00 0 0 0 0. 0. 0. 0. 
139 ttt$ 
♦♦«♦♦♦♦• 

10.00 1 1 0 .12 0. .12 12.50 

V 

:V: 
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EXHIBIT D-2. LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE 
DISTANCE FROM BOM--HULL RUPTURES 

NODE MAME? ALL 
*«•**• ♦♦♦♦♦< »«•«•««•4 

NO.   NAME EVENT HEIGHT —R— —c—. -N/O- —SI—• —S2- -  —PT— —PP— 
I  LEVO RUFT 100.00 497 869 0 100.00 0. 100.00 100.00 
2 MS    PftS 7.14 157 197 0 31.59 0. 31.59 31.5? 
3 PAB    PAB 7.14 90 90 0 18.11 0. 18.11 18.11 
4 PAD    PAD 7.14 19 15 0 3.02 0. 3.02 3.02 
3 PAE    PAE 7.14 97 57 0 11.47 0. 11.47 11.47 
6 KSB    KS 7.14 48 48 0 9.66 0. 9.66 9.66 
7 KSD    KSD 7.14 30 30 0 6.04 0. 6.04 6.04 
6 KES    KES 7.14 23 23 0 4.63 0. 4.63 4.63 
9 KED   KEO 7.14 24 24 0 4.83 0. 4.83 4.33 

10 KEB    KEE 7.14 21 21 0 4.23 0. 4.23 4.23 
11   UPC    UPC 7.14 4 4 0 .80 0. .80 .30 
12 LUC    LUC 7.14 17 17 0 3.42 0. 3.42 3.42 
13 COM    CON 7.14 •S 6 0 1.21 0. 1.21 1.21 
14  ???? 7.14 0 0 0 0. 0. 0. 0. 
IS fill 7.14 9 5 0 1.01 0. 1.01 1.01 
16   10A    CP10 10.00 97 57 0 11.47 0. 11.47 36.31 
17 20A    CP20 10.00 23 28 0 9.63 0. 5.63 17.33 
18 30A    CP30 10.00 28 28 0 9.63 0. 5.63 17.83 
19 40A    CP4CI 10.00 12 12 0 2.41 0. 2.41 7.64 
20 90A    CP50 10.00 IS 15 0 3.02 0. 3.02 9.55 
21 60A   CP^o 10.00 8 8 0 1.61 0. 1.61 5.10 
22  70A    CPro 10.00 2 2 0 .40 0. .40 1.27 
23 99A   CP"?? 10.00 1 1 0 .20 0. .20 .64 
24 rw 10.00 0 0 0 0. 0. 0. 0. 
29 %\\\ 10.00 6 6 0 1.21 0. 1.21 3.82 
26  10B    CPU) 10.00 11 11 0 2.21 0. 2.21 12.22 
2? 20B   CP£0 10.00 27 27 0 9.43 0. 5.43 30. 00 
28 30*    CP30 10. MO 14 14 0 2.82 0. 2.82 15.56 
29 4OB    CP4Ö 10. "JO 13 13 0 3.62 0. 3.62 20.00 
30 50B    CP30 10.00 13 13 0 2.62 0. 2.62 14.44 
31 60B   CP-:» 10.00 3 3 0 .60 0. .60 3.33 
32 70B   CP70 10.00 0 0 0 0. 0. 0. 0. 
33 91*B   CP99 10. OM 0 0 0 0. 0. 0. 0. 
34 ??»? 10.00 0 0 0 0. 0. 0. 0. 

39 tSSt 10.00 4 4 0 .80 0. .80 4.44 
36 IOC    CPtO 10.00 5 9 0 1.01 0. 1.01 33.33 
37 20C    CP£0 10.00 2 2 0 .40 0. .40 13.33 
38 300    CP30 10.00 1 1 0 .20 0. .20 6.67 
39 40C    CP40 10.00 I I 0 .20 0. .20 6.67 
40 90C    CP50 10.00 3 3 0 .60 0. .60 20.00 
41  60C    CP«0 10.00 0 0 0 0. 0. 0. 0. 
42 70C   cpro 10.00 0 0 0 0. 0. 0. 0. 
43 99C    CP9? 10.00 0 0 0 0. 0. 0. 0. 
44  ???? 10.00 0 0 0 0. 0. 0. 0. 
49 \%%% 10.00 3 3 0 .60 0. .60 20.00 
46   100    CP10 10.00 l* 19 0 3.82 0. 3.82 33.33 
47 200    CP20 10.00 1 1 0 .20 0. .20 1.75 
48 30D   CP30 10.00 0 0 0 0. 0. 0. 0. 
49 40D    CP40 10.00 0 0 0 0. 0. 0. 0. 
90 90D   CP90 10.00 0 0 0 0. 0. 0. 0. 
91 60D    CP-J-O 10.00 0 0 0 0. 0. 0. 0. 
92 70D    CPrO 10.00 0 0 0 0. 0. 0. 0. 
93 99D   CP99 10.00 0 0 0 0. 0. 0. 0. 
94 ?tT? 10.00 0 0 0 0. 0. 0. 0. 

A 
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EXHIBIT D-2. (Continued) 

SS ttts 10.00 37 37 0 7.44 0. 7.44 64.91 
S6  tOE    CPIO 10.00 8 8 0 1.61 0. 1.61 16.67 
S7 20E    CP£0 10.00 12 12 0 2.41 0. 2.41 25.00 
58 30E    CP30 10.00 11 11 U 2.21 0. 2.21 22.92 
S9 40e    CP40 10.00 2 2 0 .40 0. .40 4.17 
60 SOE    CP50 10.00 9 •9 0 1.81 0. 1.81 13.75 
61 60E    CP*0 10.00 £ 2 0 .40 0. .40 4.17 
62 70E    CP70 10.00 0 0 0 0. 0. 0. 0. 
63 99E    CP99 10.uO 0 0 0 0. 0. 0. 0. 
64 7771 10.00 0 0 0 0. 0. 0. 0. 
6S SSSS 10.00 4 4 0 .80 0. .80 8.33 
66  !0F    CPIO 10.00 7 7 0 1.41 0. 1.41 23.33 
67 2OF    CP£0 10.00 4 4 0 .80 0. .80 13.33 
68 30F    CP30 10.00 4 4 0 .80 0. .80 13.33 
69 4 OF    CP40 10.00 7 7 0 1.41 0. 1.41 23.53 
70 50F    CP?0 10.00 4 4 0 .80 0. .80 13.33 
71 60F    CP60 10.00 1 1 0 .20 0. .20 3.33 
72 70F    CP70 10.00 0 0 0 0. 0. 0. 0. 
73 99F    CPS* 10.00 0 0 0 0. 0. 0. 0. 
74 777? 10.00 0 0 0 0. 0. 0. 0. 
7S SSSS 10.00 3 3 0 .60 0. .60 10.00 
76  106    CPIO 10.00 6 6 0 1.21 0. 1.21 26.09 
77 206    CPaO 10.00 0 0 0 0. 0. 0. 0. 
78 306    CP?0 10.00 0 0 0 0. 0. 0. 0. 
79 406    CP40 10.00 0 0 0 U. 0. 0. 0. 
80 506    CMO 10.00 0 0 0 0. 0. 0. 0. 
81  606    CP60 10.00 0 0 0 0. 0. 0. 0. 
82 706    CP70 10.00 0 0 0 0. 0. 0. 0. 
83 996    CP«-? 10.00 0 0 0 V. 0. 0. 0. 
84 7777 10.00 0 0 0 0. 0. 0. 0. 
85 SSSS 10.00 17 17 0 3.42 0. 3.42 73.91 
86 10H    CPIO 10.00 2 2 0 .40 0. .40 8.33 
87 2OH    CPcO 10.00 0 0 0 0. 0. 0. 0. 
88 30H    CP?0 10.00 0 0 0 0. 0. 0. 0. 
89 4OH    CP40 10.00 0 0 0 0. 0. 0. 0. 
90 50H    CP^O 10.00 0 0 0 0. 0. 0. 0. 
91 60M    CP»0 10.00 0 0 0 0. 0. 0. 0. 
92 70H    CPro 10.00 0 0 0 0. 0. 0. 0. 
93 99H    CP«? 10.00 0 0 0 0. 0. 0. 0. 
94 77?? 10.00 0 0 0 0. 0. 0. 0. 
95 SSSS 10.00 22 22 0 4.43 0. 4.43 91.67 
96 101    CPIO 10.00 7 7 0 1.41 0. 1.41 33. 33 
97 201    CP20 10.00 5 5 0 1.01 0. 1.01 23.81 
98 301    CP30 10.00 0 0 0 0. 0. 0. 0. 
99 401    CP40 10.00 0 0 0 0. 0. 0. 0. 

100 501    CP50 10.00 1 1 0 .20 0. .20 4.76 
101 601    CP60 10.00 0 0 0 0. 0. 0. 0. 
102 701    CP70 10.00 0 0 0 0. 0. 0. 0. 
103 991    CPy? 10.00 0 0 0 0. 0. 0. 0. 
104 ???? 10.00 0 0 0 0. 0. 0. 0. 
105 SSSS 10.00 s 8 0 1.61 0. 1.61 38.10 
106  10J    CPIO 10.00 0 0 0 0. 0. 0. 0. 
107 20J    CF20 10.00 0 0 0 0. 0. 0. 0. 
109 30J    CP30 10.00 0 0 0 0. 0. 0. 0. 
109 40J    CP40 10.00 0 0 0 0. 0. 0. 0. 
110 50J    CPSO 10.00 0 0 0 0. 0. 0. 0. 
in 60J   cpeo 10.00 0 0 0 0. 0. 0. 0. 
112 70J    CP70 10.00 0 0 0 0. 0. 0. 0. 
113 99 J    CP99 10.00 0 0 0 0. 0. 0. 0. 
114 7177 10.00 0 0 0 0. 0. 0. 0. 

(^ 

*•   ., 
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EXHIBIT D-2   (Continued) 

us tm 10.00 4 4 0 .80 0. .80 100.00 
11«   10K CP10 10.00 9 9 0 1.81 0. 1.81 52.94 
117 20K CP20 10.00 4 4 0 .80 0. .80 23.53 
118  30K CP30 10.00 0 0 0 0. 0. 0. 0. 
119 40K CP40 10.00 0 0 0 0. 0. 0. 0. 
120 50K CF50 10.00 0 0 0 0. 0. 0. 0. 
121 60K CP«0 10.00 0 0 0 0. 0. 0. 0. 
122 70K cpro 10.00 0 0 0 0. 0. 0. 0. 
123 «9K CP99 10.00 0 0 0 0. 0. 0. 0. 
124 ???? 10.00 0 0 0 0. 0. 0. 0. 
125 %%%% 10.00 4 4 0 .80 0. .80 23.53 
126  10L CP10 10.00 I 1 0 .20 0. .20 16.6? 
127 20L CP2Ö 10.00 1 1 0 .20 0. .20 16.67 
128 30L CP30 10.00 0 0 0 0. 0. 0. 0. 
129 40L CP40 10.00 0 0 0 0. 0. 0. 0. 
130 50L CP50 lu.oo 2 2 0 .40 0. .40 33.33 
131  60L CP>iO 10.00 1 1 0 .20 0. .20 16.67 
132 70L cpro 10.00 1 I 0 .20 0. .20 16.67 
133 99L CP?''? 10.00 0 0 0 0. 0. 0. 0. 
134 ntt 10.00 0 0 0 0. 0. 0. 0. 
135 tm 
♦•♦♦♦♦♦♦< 

10.00 
► ♦♦♦♦♦♦♦♦< 

0 
»«••♦•4 

0 
► ♦♦♦♦♦< 

0 0. 
>♦♦•♦♦♦< 

0. 
>♦♦♦•♦< 

0. 0. 
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EXHIBIT D-3. LOGIC DIAGRAM FOR ANALYZING DAMAGE CENTERLINE 
DISTANCE  FROM BGW--CRACKS 

: 

MOtC   HMMfc' HEll. 
«*••*• 

MQ.   NftME EVFfiT WEIGHT .-f.:- __i: — -ti'D- --LI — --12  —PT — —PP-- 
»   LEVC COM 1 100.00 £80 Alt- 0 100.00 0. 100.00 100.00 
2 Pft> PM: 7.14 101 101 0 3t..O? 0. 36.07 36.07 
3 Pfih PHf. 7.14 41 41 0 14. t.4 0. 14.64 14.64 
4 rw PHli 7.14 8 8 0 2.36 0. £.86 £.86 
5  HflE PHE 7. 14 31 :--i 0 11. 07 0. 11.07 11.07 
6 Kit i Sfc 7,14 £5 £5 0 3.93 0. 8.93 8.93 
7 KSl' vsv 7.14 £4 24 0 8.^7 0. 8.5^ 8.57 
ö V.El t-ES 7.14 15 13 0 4.64 0. 4.64 4.64 
9  KEU KED 7.14 14 14 0 5.00 0. 5. 00 5,00 

10 KEB ► EB 7.14 7 7 0 2.50 0. 2.50 £.50 
11   UPC UPC 7.14 3 3 0 1.07 0. 1.07 1.07 
1^ LWC LWC 7.14 6 6 0 2.14 0. 2.14 2.14 
13 CUM CUM 7.14 4 4 0 1.43 0. 1,43 1.4 3 
14   ??7? 7.14 0 0 0 0. 0. 0. 0. 
15 *lf$ 7.14 3 3 0 1.07 0. 1.07 1. 07 
16   lOfl C»»10 10.00 3f. 35 0 12.50 0. 12.50 34.65 
I? eoft CP20 10.00 20 20 0 7.14 0. 7.14 19.80 
18  30A CP30 10.00 ir. 15 0 5.36 0. 5.36 14.85 
19 40« CP40 10.00 8 8 0 £.86 0. £.86 7.92 
20 -iCifl CP^O 10.00 9 9 0 3.21 0. 3.21 8.91 
£1   60H CP60 10.00 ? 7 0 2.50 0. £.50 6.93 
££ rnft CP70 10.00 1 1 0 .36 0. .36 .99 
53 99« CP99 10.00 1 1 0 .36 0. .36 .99 
£4  ???? 10.00 0 0 0 0. 0. 0. 0. 
£5 ttt« 10.00 5 5 0 1.79 0. 1.79 4.95 
£6   10H CPIO 10.00 4 4 0 1.43 0. 1.43 9.76 
£7  £0B CP£0 10.00 13 13 0 4.64 0. 4.64 31.71 
£8  30» CP30 10.00 8 8 0 2.86 0. £.86 19.51 
£9 4 01! CP40 10.00 6 6 0 2.14 0. £.14 14.63 
30 50» CP50 10.00 3 8 0 2.86 0. £.86 19.51 
31   feOE CP60 10.00 1 1 0 .36 0. .36 2.44 
3£ 70» C;P70 10.00 0 0 0 0. 0. 0. 0. 
33 99B CP99 10.00 0 0 0 0. 0. 0. 0. 
34 ?m 10.00 0 0 0 0. 0. 0. 0. 
35 tf$t 10.00 1 1 0 .36 0. .36 £.44 
36  IOC CPIO 10.00 2 2 0 .71 0. .71 £5.00 
37 £OC CP20 10.00 1 1 0 .36 0. .36 1£.50 
38 30C CP30 10.00 1 1 0 .36 0. .36 12.50 
39 40C CP40 10.00 0 0 0 0. 0. 0. 0. 
40 50C CP50 10.00 2 £ 0 .71 0. .71 £5.00 
41  60C CP60 10.00 0 0 0 0. 0. 0. 0. 
4£  70C CP70 10.00 0 0 0 0. 0. 0. 0. 
43 99C CP99 10.00 0 0 0 0. 0. 0. 0. 
44   ???? 10.00 0 0 0 0. 0. 0. 0. 
45 «« 10.00 2 £ 0 .71 0. .71 £5.00 
46   101« CPIO 10.00 5 5 0 1.79 0. 1.79 16.13 
47 £00 CP20 10.00 1 1 0 .36 0. .36 3. £3 
48 30D CP30 10.00 0 0 0 0. 0. 0. 0. 
49 4 OP CP40 10.00 0 0 0 0. 0. 0. 0. 
50 50D CP50 10.00 0 0 0 0. 0. 0. 0. 
51  601« CP60 10.00 0 0 0 0. 0. 0. 0. 
5£ 7011 CP70 10.00 0 0 0 0. 0. 0. 0. 
53 99D CP99 10.00 0 0 0 0. 0. 0. 0. 
54  ?'<?? 10.00 0 0 0 0. 0. 0. 0. 
55 ft*» 10.00 25 £5 0 8.93 0. 8.93 80.65 
56   10E CPIO 10.00 3 3 0 1.07 0. 1.07 12.00 
57 £0E CP20 10.00 7 7 0 £.50 0. £.50 £8.00 
58 30E CP30 10.00 7 7 0 £.50 0. £.50 £8.00 
59 40E CP4C' 10.00 1 1 0 .36 0. .36 4.00 
60 50E CP50 10.00 5 5 0 1.79 0. 1.79 £0.00 
61  60E CP60 10.00 1 1 0 .36 0. .36 4.00 
6£ 70E CP70 10.00 0 0 0 0. 0. 0. 0. 
63 99E CP99 10.00 0 0 0 0. 0. 0. 0. 
64 m? 10.00 0 0 0 0. 0. 0. 0. 

■   (.. ■ 
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EXHIBIT D-3. (Con :lnued) 

«f.  11! 1 10.00 1 J 0 . 36 0. .36 4.00 
<£.t.   IOF C P1 0 10. on 15 5 0 1.79 0. 1.79 20.83 
67  i?MF CP20 10.00 4 4 0 1.43 0. 1.43 16.67 
6a   äOF CP30 10. 00 ?. ?. 0 1.07 0. 1.07 12.50 
^^  4 OF "IP 4 0 10.00 ff. 6 0 2. 14 0. 2.14 25. 00 
70 M'F •;PT.O 10.00 3 3 0 1.07 0. 1.07 12.50 
71   •f.OF CPto 10.00 1 1 0 .36 0. .36 4.17 
72  7 OF CP70 10.00 0 0 0 0. 0. 0. 0. 
7 3   JifF C P99 10. 00 n 0 0 0. 0. 0. 0. 
74 ?m 10.00 0 0 0 0. 0. 0. 0. 
7T.  1111. 10.00 2 1 0 .71 0. .71 8.33 
76   1015 CPiO 10.00 J Ü 0 1.07 0. 1.07 23. 08 
77 eoc-. CP20 10.00 0 0 0 0. 0. 0. 0. 
78   HOG CP30 1 0. 00 0 0 0 0. 0. 0. 0. 
79  40G CP40 1 0. 00 0 0 0 0, 0. 0. 0. 
80 506 CP50 10.00 0 c, 0 0. 0. 0. 0. 
81   606 CP60 10.00 0 0 0 0. 0. 0. 0. 
8£  70C-. I:P7O 10.00 0 0 0 0. 0. 0. 0. 
83  996 CP99 10.00 0 0 0 0. 0. 0. 0. 
34  7777 10.00 0 0 0 0. 0. 0. 0. 
85  «It« 10.00 10 10 0 3.57 0. 3.57 76.92 
86   10H CP 1 0 10.00 0 0 0 0. 0. 0. 0. 
87  2 OH •:P20 10.00 0 0 0 0. 0. 0. 0. 
83  3 OH CP30 10.00 0 0 0 Ü, 0. 0. 0. 
89  4 OH CP40 10.00 0 0 0 0. 0. 0. 0. 
90 50H CP50 10.00 0 0 0 0. 0. 0. 0. 
91   60H •;P60 10.00 0 0 0 0. 0. 0. 0. 
92  7 OH CP70 10.00 0 0 0 0. 0. 0. 0. 
93 99H CP99 10  00 0 0 0 0. 0. 0. 0. 
94   77 77 10.00 0 0 0 0. 0. 0. 0. 
95 mt 10,00 14 14 0 5.00 0. 5.00 100.00 
96   101 CPIO !• , 00 2 2 0 .71 0. .71 28.57 
97  201 CP20 1 0. 00 2 2 0 .71 0. .71 28.57 
98   301 CP:30 10.00 0 0 0 0. 0. 0. 0. 
99  401 CP40 10.00 0 0 0 0. 0. 0. 0. 

100  501 i:P50 10.00 0 0 0 0. 0. 0. 0. 
101   601 CP60 10.00 0 0 0 0. 0. 0. 0. 
102  701 CP70 10.00 0 0 0 0. 0. 0. 0. 
103  991 CP99 10.00 0 0 0 0. 0. 0. 0. 
io4 m? 10.00. 0 0 0 0. 0. 0. 0. 
105  1111 10.00 3 3 0 1.07 0. 1.07 42.86 
106   10J CPIO 10.00 0 0 0 0. 0. 0. 0. 
107  20J CP20 10.00 0 0 0 0. 0. 0. 0. 
108  30J CP30 10.00 0 0 0 0. 0. 0. 0. 
109  40J CP40 10.00 0 0 0 0. 0. 0. 0. 
110 50.1 CP50 10.00 0 0 0 0. 0. 0. 0. 
111   60J CP60 10.00 0 0 0 0. 0. 0. 0. 
112   70J CP70 10.00 0 0 0 0. 0. 0. 0. 
113  99J CP9<i' 10.00 0 0 0 Ü. 0. 0. 0. 
114  mt 10.00 0 0 0 0. '■i. 0. 0. 
115  »It« 10.00 3 3 0 1.07 0. 1.07 100.00 
116   10K CPIO 10.00 2 2 0 .71 0. .71 33.33 
117  ?0K CP20 1 0. 00 2 2 0 .71 0. .71 33.33 
118  30H CP30 10.00 0 0 0 0. 0. 0. 0. 
119  4 OK, CP40 10.00 0 0 0 0. 0. 0. 0. 
120 5ÜK CP50 10.00 0 0 0 0. 0. 0. 0. 
121   60K CP60 10.00 0 0 0 0. 0. 0. 0. 
122  7OK CP70 10.00 0 0 0 0. 0. 0. 0. 
123  99K CP99 10.00 0 0 0 (t. 0. 0. 0. 
124 m? 10.00 0 0 0 0. 0. 0. 0. 
125  «««« 10.00 2 2 0 .71 0. .71 33.33 
126   10L CPIO 10.00 1 1 0 .36 0. .36 25.00 
127 20L CP20 10.00 1 1 0 .36 0. .36 25.00 
128  30L r.P30 10.00 0 0 0 0. 0. 0. 0. 
129 40L CP40 10.00 0 0 0 0. 0. 0. 0. 
130 50L CP50 10.00 0 0 0 0. 0. 0. 0. 
131   60L CP60 10.00 1 1 0 .36 0. .36 25.00 
132  70L CP70 1 0. 00 I 1 0 .36 0. .36 25.00 
133 99L CP99 10.00 0 0 0 0. 0. 0. 0. 
134 ?m 10.00 0 0 0 0. 0. 0. 0. 
135 1«1« 10.00 0 0 0 0. 0. 0. 0. 



D-9 

• 

EXHIBIT D-4 .    LCX HC  TREE F01 I ANALYZING DAMAGE 

CliNTERLINE FROM BOW- -HOLES 

HQItE  r(HME' ftLL 
HO.   NHM6 EVEMT WEIGHT ...p__ —C--   -u '0- —•si— --S2-  PT-- --PP-- 

J   LtVf FQUl 100.00 i44 :-;4 7 0 1U0. 00 0. 100.00 100.00 
£ Prt? Fft! 7. 14 62 62 0 25.41 0. £5.41 £5.41 
3 PflF: PHP 7.14 ■M 51 0 £0.90 0. 20.90 £0.90 
4  PHU PftP 7, 14 * e 0 3.23 0. 3.£* 3. £8 

•    5 FHl- PRE 7.14 ?(1 30 0 i2.:-!0 0, 12.30 12. 20 
t KSP t f P 7. 14 29 29 0 11.99 0. 11.89 11.89 
? KSI' KSD 7.14 7 7 0 2.87 0. t.e.7 2.87 
8 KES l-'ES 7. 14 11 11 0 4.51 0. 4.51 4.51 
9 KE» KEl" 7.14 12 12 0 4.92 0. 4.92 4.92 

10 KEI: KEB 7.14 18 18 0 7.3S 0. 7.38 7,38 
11  UPC UPC 7.14 1 I 0 .41 0. .41 .41 
1c' LWC LWC 7.14 10 10 0 4.10 0. 4.10 4.10 
13 COM COM 7.14 3 3 0 1.23 0. 1.23 1.23 
14   ???? 7.14 0 0 0 0. 0. 0. 0. 
15 «111 7.14 2 2 0 .82 0. .82 .82 
16   10* CP10 10. 00 24 £4 0 9.84 0. 9.84 38.71 
17 ?0i=i CPSO 10.00 9 8 0 3.28 0. 3.28 12.90 
ie 30* CP30 10.00 13 13 0 5.33 0. 5.33 20.97 
1? 40fl •:P4O 10,00 6 6 0 2.46 0. 2.46 9.68 
20 "SOH CP50 10.00 4 4 0 1.64 '1. 1.64 6.45 
2i eort CP60 10.00 3 3 0 1.23 0. 1.23 4.84 
£2  70ft CP70 10.00 2 2 0 .82 0. .82 3.23 
23 99ft i:P99 10.00 0 0 0 0. 0. 0. 0. 
24 "m? 10.00 0 0 0 0. 0. 0. 0. 
25 %%%% 10.00 2 2 0 .82 0. .82 3.23 
26  101: CP10 10.00 7 7 0 2.87 0. 2.87 13.73 
27 20b CP20 10.00 15 15 0 6. 15 0. 6.15 29.41 
28  301: CP30 10.00 6 6 0 2.46 0. 2.46 11.76 
29  4 OB CP40 10.00 14 14 0 5.74 0. 5.74 27.45 
30 50B CP50 10.00 4 4 0 1.64 0. 1.64 7.84 
31 eoh CP60 10. 00 2 2 0 .82 0. .82 3.92 
32  701! CP70 10.00 0 0 0 0. 0. 0. 0. 
33 996 CP99 10.00 0 0 0 0. 0. 0. 0. 
34 m? 10.00 0 0 0 0. 0. 0. 0. 
35 tfff 10.00 3 3 0 1.23 0. 1.23 5.88 
36  IOC CP10 10.00 3 3 0 1.23 0. 1.23 37.50 
37 20C CP20 10.00 2 2 0 .82 0. .82 25.00 
38 30C CP30 10.00 0 0 0 0. 0. 0. 0. 
39 40C CP40 10.00 1 1 0 .41 0. .41 12.50 
40 50C CP50 10.00 1 1 0 .41 0. .41 12.50 
41  60C CP60 10.00 0 0 0 0. 0. 0. 0. 
42  7 DC CP70 10.00 0 0 0 0. 0. 0. 0. 
43 99C CP99 10.00 0 0 0 0. 0. 0. 0. 
44  ???? 10.00 0 0 0 0. 0. 0. 0. 
45 *t« 10.00 1 1 0 .■41 0. .41 12.50 
46  101' CP10 10.00 14 14 0 5.74 0. 5.74 46.67 
47 20D ■:P20 10.00 0 0 0 0. 0. 0. 0. 
48 30P CP30 10.00 0 0 0 0. 0. 0. 0. 
49 40li CP40 10.00 0 0 0 0. 0. 0. 0. 
50 50D CP50 10.00 0 0 0 0. 0. 0. 0. 
51  60D CP60 10.00 0 0 0 0. 0. 0. 0. 
52 70D CP70 10.00 0 0 0 0. 0. 0. 0. 
53 991) CP99 10.00 0 0 0 0. 0. 0. 0. 
54   ???? 10.00 0 0 0 0. 0. 0. 0. 
55 %%%% 10.00 16 16 0 6.56 0. 6.56 53.33 
56  10E CPIO 10.00 5 5 0 2.05 0. 2.05 17.24 
57 20E CP20 10.00 6 6 Ü 2.46 0. 2.46 20.69 
58  30E CP30 10.00 6 6 0 2.46 0. 2.46 20.69 
59 40E CP40 10.00 1 1 0 .41 0. .41 3.45 
60 50E CP50 10.00 6 6 0 2.46 0. 2.46 20.69 
61  60E CP60 10.00 2 2 0 .82 0. .82 6.90 
62 ?0E CP70 10.00 0 0 0 0. 0. 0. 0. 
63 99E CP9*» 10.00 0 0 0 0. 0. 0. 0. 
64 ?m 10.00 0 0 0 0. 0. 0. 0. 

"■! 
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EXHIBIT D-4.   (Continued) 

6^ 
*6 
<,7 
68 
69 
70 
71 
7k 
7'i 

• 74 
75 
7<=. 
77 
78 
7? 
80 
SI 
32 
83 
84 
85 
8b 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
93 
99 

100 
101 
I Or! 
103 
104 

106 
107 
108 
109 
110 
HI 
11£ 
113 
114 
115 
116 
117 
118 
119 
ieo 
121 
xzz 
1£3 
124 
125 
126 
127 
128 
129 
130 
131 
132 

lilt 
«OF 
2 OF 
3 OF 
4 O^ 
5 OF 
6 OF 
7 OF 
99K 
???? 
lilt 
1 Oij 
20G 
30«? 
4 <y'? 

506 
6 0"j 
70"; 
9,=*,5 
???? 
%%%% 
10H 
2 OH 
3 OH 
4 OH 
5 OH 
6 OH 
7 OH 
99H 
???? 
lilt 
101 
201 
?0I 
401 
501 
601 
701 
991 
???? 
tm 
10J 
20J 
30 J 
40 J 
50J 
60J 
70J 
99 J 

tilt 
10K 
20k 
30k 
4 OK 
50K 
6 OK 
70k 
99k 
»??? 
%%%% 
10L 
20L 
30L 
40t 
50L 
60L 
701. 

133 99L 
134 ?m 

CFIO 
CFSO 
C F 3 0 
CP40 
CF50 
CP60 
CFr-O 
CP99 

CPIO 
':r2o 
CF 30 
CP40 
CP50 
i." P6 0 
CP70 
CP99 

CPIO 
CP20 
CP30 
CP4 0 
CP50 
CP60 
CP70 
CP99 

CPIO 
CP20 
CP30 
CP40 
CP50 
CP60 
CP70 
CP99 

CPIO 
CP20 
CP30 
CP40 
CP50 
CP60 
CP70 
CP99 

CPIO 
CP20 
CP30 
CP40 
CP50 
CP60 
CP70 
CP99 

CPIO 
CP20 
CP30 
CP40 
CPT.0 
CP60 
CP70 
CP99 

10. 00 
10. MO 
10. 00 
10. 0" 
1 0. 0 0 
10. 00 
10.00 
10.00 
10.0 0 
10.00 
10. 00 
10. 00 
10.00 
10. 00 
10. 00 
10. 
10. 
10. 
10. 

00 
00 
00 
00 

10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
in. oo 
10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10. 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
a A   titi 

1 
£ 
0 
1 
0 
0 
0 
0 
1 
3 
0 
0 
0 
0 
0 
0 
0 
0 
8 

0 
0 
0 
0 
0 
0 
0 
0 

10 
6 
4 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
6 
2 
0 
0 
0 
0 
0 
0 
0 
2 
0 
1 
0 
0 
1 
0 
1 
0 
0 
n 

3 
2 
1 
2 
0 
1 
0 
0 
0 
0 
1 
3 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

10 
6 
4 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
6 
2 
0 
0 
0 
0 
0 
0 
0 
2 
0 
1 
0 
0 
1 
0 
1 
0 
0 

0 1.23 0. 
0 .82 0. 
0 .41 0. 
0 .82 0. 
0 U. 0. 
0 .41 0. 
0 0. 0. 
0 0. 0. 
0 0. o. 
0 0. 0. 
0 .41 0. 
0 1.23 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. o. 
0 0. 0. 
0 0. 0. 
0 3.23 0. 
0 .32 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 4.10 0. 
0 £.46 0. 
0 1.64 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 3.28 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 d 0. 
0 .41 0. 
0 2.46 0. 
0 .82 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 0. 0. 
0 .82 0. 
0 0. 0. 
0 .41 0. 
0 0. 0. 
0 0. 0. 
0 .41 0. 
0 0. 0. 
0 .41 0. 
0 0. 0. 
0 0. 0. 
A A A 

1.23 
.82 
.41 
.82 

0. 
.41 

0. 
0. 
0. 
0. 
.41 

1.23 
0. 
0. 
0, 
0. 
0. 
0. 
0. 
0. 
3.28 

.82 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
4.10 
2.46 
1.64 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
3.28 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.41 

2.46 
.82 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
.82 

0. 
.41 

0. 
P. 
.41 

0. 
.41 

0. 
0. 
A. 

10. 34 
28.57 
14.29 
28.57 

0. 
14.29 

0. 
0. 
0. 
0. 

14.29 
27.27 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

72.73 
16.67 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

83.33 
33.33 
22.22 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

44.44 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

100.00 
60.00 
20.00 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

20.00 
0. 

33.33 
0. 
0. 

33.33 
0. 

33.33 
0. 
0. 
A. 
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EXHIBIT D-5. LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE 
DISTANCE FROM STERN--ALL DAMAGE 

,!>■■'&■■": 

♦♦♦♦♦♦♦♦♦♦♦*♦♦ 

HOHE  HfiHEl 
»♦♦♦♦•♦♦ ♦♦«♦♦♦ 

ftLL 
♦♦♦♦♦♦ ♦♦♦♦♦« ♦♦♦♦♦♦ »♦♦♦♦♦♦< 

NO.   NAME EVENT ME 16HT —R— —C— -N/0- —SI-- —S2— —PT~ --PP— 
1   LEVO STEP 100.00 362 1£;::9 0 100.00 0. 100.00 100.00 
2 F-flS PftS 7.14 94 94 0 25.97 0. £5.97 £5.97 
3 Pfll) PfiB 7. 14 67 67 0 IS.51 0. 18.51 18.51 
4 PftD PftP 7. 14 17 17 0 4.™ 0. 4.70 4.ro 
5 PAE PHE 7. 14 41 41 0 11.33 0. 11.33 11.33 
6 KSl! KSl: 7. 14 45 45 0 12.4:-: 0. 12.43 12.43 
7 Ksn KSD 7. 14 £1 21 0 5.80 0. 5.80 5.5:0 
6 KES' KES 7. 14 ?£ 32 0 S.S4 0. 8.84 8.84 
9 KEH 1 EH 7. 14 11 11 0 3.04 0. 3.04 3.04 

10 KEE KEF: 7.14 7 7 0 1.93 0. 1.93 1.93 
11  UPC UPC 7.14 11 11 0 3.04 0. 3.04 3.04 
12 LWC LUC 7. 14 9 9 0 2.49 0. 2.49 £.49 
13 COM COM 7. 14 4 4 0 1.10 0. 1.10 1.10 
14  ???? 7.14 0 0 0 0. 0. 0. 0. 
15 m« 7. 14 3 3 0 .83 0. .83 .83 
16  10ft CP10 10.00 32 32 0 8.84 0. 8.84 34.04 
17 20fl CP20 10.00 22 22 0 6.08 0. 6.08 23.40 
18 30ft CP30 10. 00 14 14 0 3.87 0. 3.87 14.89 
19 40ft CP40 10.00 8 8 0 £.21 0. 2.21 8.51 
£0 SOft CP50 10.00 4 4 0 1.10 0. 1.10 4.26 
21   60ft CP60 10.00 3 3 0 .83 0. .83 3.19 
22 70ft CP70 10.00 1 1 0 .28 0. .28 1. 06 
£3 99ft CP99 10. 00 0 0 0 0. 0. 0. 0. 
24 ???? 10.00 0 0 0 0. 0. 0. 0. 
25 $m 10.00 10 10 0 2.76 0. 2.76 10.64 
26  10* CP10 10.00 12 12 0 3.31 0. 3.31 1?.91 
£7 20E CP20 10. 00 15 15 0 4.14 0. 4.14 22.39 
£8 301: CP30 10.00 12 12 0 3.31 0. 3.31 17.91 
£9 40E CP40 10.00 14 14 0 3.87 0. 3.87 20.90 
30 50B CP50 10.00 7 7 0 1.93 0. 1.93 10.45 
31  60£ CP60 10.00 0 0 0 0. 0. 0. 0. 
32 70f! cpro 10.00 1 1 0 .28 0. .28 1.49 
33 991: CP99 10.00 3 3 0 .83 *.y .83 4.48 
34 ???? 10.00 0 0 0 0. J* 0. 0. 
35 tilt 10.00 3 3 0 .83 -^o. .83 4.48 
36  IOC CP10 10.00 5 5 0 1.38 0. 1.38 29.41 
37 20C CP20 10.00 5 5 0 1.38 0. 1.33 29.41 
33 30C CP30 10.00 4 4 0 1.10 0. 1.10 23.53 
39 40C CP40 1 0. 00 1 1 0 .28 0. .28 5.88 
40 50C CP50 10.00 0 0 0 0. 0. 0. 0. 
41  60C CP60 10.00 0 0 0 0. 0. 0. 0. 
42  70C cpro 10.00 0 0 0 0. 0. 0. M. 
43 99C CP99 10.00 0 0 0 u. 0. 0. M. 
44 m? 10.00 0 0 0 0. 0. 0. 0. 
45 «11. 10.00 2 2 0 .55 0. .55 11. .'6 
46  10D CP10 10.00 8 8 0 2.21 0. 2.21 19.51 
47 £01i CP20 10.00 0 0 0 0. 0. 0. 0. 
48 SOD CP50 10.00 0 0 0 0. 0. 0. 0. 
49 40D CP40 10.00 0 0 0 0. 0. 0. 0. 
50 50D CP50 10.00 0 0 0 0. 0. 0. 0. 

51   6011 CP60 10.00 0 0 0 0. 0. 0. 0. 

52 700 C:P70 10.00 0 0 0 0. 0. 0. 0. 

53 990 CP99 10.00 0 0 0 0. 0. 0. 0. 

54  ???? 10.00 0 0 0 0. 0. 0. 0. 

55 $$$t 10.00 33 33 0 9.12 0. 9.12 80.49 

56  10E CP10 10.00 10 10 0 £.76 0. 2.76 22.22 

57 £0E CP20 10.00 11 11 0 3.04 0. 3.04 24.44 

58 30E CP30 10.00 8 8 0 £.21 0. 2.21 17.73 

59 4ÜE CP40 10.00 10 10 0 2.76 0. 2.76 22.22 

60 50E CP50 10.00 5 5 0 1.38 0. 1.38 11.11 / 
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EXHIBIT D-5.   (Continued) 

# 

61   6 OE CF'60 10. 00 0 0 0 0. 0. 0. 0. 
62 7 or. CFTO 10. 00 0 0 0 0. 0. 0, 0. 
63 Wi. CP99 io. cm 0 0 0 0. 0. 0. 0. 
64   ???? 10.00 0 0 0 0. 0. 0. 0. 
65  I'M! 10.00 1 1 0 .£8 0. , £8 £.22 
66   10F cr-io 10. 00 5 5 0 1.38 0. 1. 38 23.81 
67  2 OF CP20 10. 00 5 5 0 1.33 0. 1. 3* £3.81 
66  3 OF CPSO 10.00 4 4 0 1.10 0. 1. 10 19.05 
69  4 OF CP4 0 10. 00 2 2 0 .55 0. , 55 9.5S 
70  SOF CP50 10.00 £ £ 0 .55 0. • 55 9.52 
71   60F CP60 10. 00 0 0 0 0. 0. 0. 0. 
7£  7 OF cr-?o 10.00 0 0 0 0. 0. 0. 0.. 
73 ^F CP99 10.00 0 0 0 0. 0. 0. 0. 
74   ???? 10.00 0 0 0 0. 0. 0. 0. 
75  Slit 10.00 3 3 0 .83 0. • 83 14.29 
76  10i3 CFIO 10. 00 5 5 0 1.38 0. 1. 38 15.63 
77  £06 C:P20 10.00 0 0 0 0. 0. 0. 0. 
78  30G CF30 10.00 0 0 0 0. 0. 0. 0. 
79  4 0i5 CP4 0 10.00 0 0 0 0. 0. 0. 0. 
60 50G CP50 10.00 0 0 0 0. 0. 0. 0. 
61   606 CP60 10. 00 0 0 0 0. 0. 0. 0. 
62  706 CP70 10. 00 0 0 0 0. 0. 0. 0. 
83 996 CP99 10.00 0 0 0 0. 0. 0. 0. 
64  ???? 10.00 0 0 0 0. 0. 0. 0. 
es $m 10.00 £7 £7 0 7.46 0. 7. 46 84.38 
66  10H CP10 10.00 £ 2 0 .55 0. • 55 18.18 
67 £0H CP£0 10.00 0 0 0 0. 0. 0. 0. 
88  3 OH CP30 10.00 0 0 0 0. 0. 0. 0. 
89 4 OH CP40 10.00 0 0 0 0. 0. 0. 0. 
90 5ÜH CP50 10.00 0 0 0 0. 0. 0. 0. 
91   60H CP60 10.00 0 0 0 u. 0. 0. 0. 
92  7 OH CP70 10.00 0 0 0 0. 0. 0. 0. 
93 99H CF99 10.00 0 0 0 0. 0. 0. 0. 
94  ???? 10.00 0 0 0 0. 0. 0. 0. 
95 lilt 10.00 9 9 0 2.49 0. 2. 49 81.82 
96  101 CP10 10.00 4 4 0 1.10 0. 1. 10 57.14 
97 201 CP£0 10.00 1 1 0 .28 0. • £8 14. £9 
98 301 CP30 10.00 0 0 0 0. 0. 0. 0. 
99 401 CP4 0 10. 00 0 0 0 0. 0. 0. 0. 

»00 501 CFV.O 10.00 0 0 0 0. 0. 0. 0. 
101   601 CP60 i 0. 00 0 0 0 0. 0. 0. 0. 
10£  701 CP70 10.00 0 0 0 U. 0. 0. 0. 
103 991 CP99 10.00 0 0 0 0. 0. 0. 0. 
104  ???? 10.00 0 0 0 0. 0. 0. 0. 
105 t$t$ 10.00 2 2 0 .55 0. • 55 £8.57 
106   10J CP10 10.00 0 0 0 Ü. 0. 0. 0. 
107 £0J cpao 10.00 0 0 0 0. 0. 0. 0. 
108 30J CP30 10.00 0 0 0 0. 0. 0. 0. 
109 40J CP4 0 10.00 0 0 0 0. 0. 0. 0. 
110 50J CP50 10.00 0 0 0 0. 0. 0. 0. 
111   60J CP60 10.00 0 0 0 0. 0. 0. 0. 
112 70J LP70 10.00 0 0 0 0. 0. 0. 0. 
113 99J CP99 10.00 0 0 0 0. 0. 0. 0. 
ii", ?m 10.00 0 0 0 0. 0. 0. 0. 
115 lilt 10.00 11 11 0 3.04 0. 3. 04 100.00 
116  IOK CP1U 10.00 5 5 0 1.38 0. 1. 3S 55.56 
117 20K CPcO 10.00 2 2 0 .55 0. * 55 22.2£ 
118 30K CP30 10.00 0 0 0 0. 0. 0. 0. 
119 4OK C P4 0 10.00 0 0 0 0. 0. 0. 0. 
120 50K CP50 10.00 0 0 0 0. 0. 0. 0. 
121  60K CP60 10.00 0 0 0 0. 0. 0. 0. 
122 70K CP70 10.00 0 0 0 0. 0. 0. 0. 

123 99K CP99 10.00 0 0 0 0. 0. 0. 0. 
124 rm 10.00 0 0 0 0. 0. 0. 0. 
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EXHIBIT D- 5 (C ontlnued) 

1£5 till 10. 00 2 £ 0 .55       0. 
ia6 lOL C P1 0 10.0 0 0 0 0 0.            0. 
1£7 2Ot CP20 10.00 1 1 0 .23       0. 
1£& 30L CP30 1 0. 0 0 £ 2 0 .55       0. 
129  4 0L CP4 0 10. 00 0 0 0 0.             0. 
130  50L CP50 10. 00 1 1 0 .28       0. 
131   60L CFeO 10. 00 0 0 0 0.             0. 
13£  70L CP7 0 10.00 0 0 0 0.             0. 
133  WL CP99 10.00 0 0 0 0.             0. 
134  ???? 10.00 ü 0 0 0.             0. 
135 lili 10.00 0 0 0 0.             0. 
♦♦♦♦♦♦♦♦♦♦♦♦♦•»♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦«♦♦♦♦ 

.55 £2.22 
0. 0. 
.28 25. 00 
.5& 50.00 

0. 0. 
.28 £5.00 

0. 0. 
0. 0. 
0. 0. 
0. 0. 
0. 0. 
♦»♦♦♦♦♦♦♦♦♦ 
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EXHIBIT D-6.     LOGIC TREE FOR ANALYZING DAMAGE  CENTERLINE 
DISTANCE FROM STERN--HULL RUPTURE 

♦♦♦♦♦♦♦♦♦♦♦♦♦ 

nnic m ME' HLL 
t«0.   HfillE tVLMT LIE ICH T __(;■__   . -c — -tvo- —si— ■ —S2— —FT — —PP— 

J  LEVO 1-i.ifT 1 00. Lii.i ££7 362 0 100.00 0. 100.00 100.00 
e pfis Phi 7. 14 69 69 0 3U.40 0. 30.4 0 30.40 
il  FTU: ftil: r. 14 39 38 0 16. 74 0. 16.74 16.74 
4 PhD FftP 7. 14 JO JO 0 4.41 0. 4.41 4.41 

■  5 Flit fMt r. 14 29 £9 (1 1£.7S 0. l£.7f. 12.78 
6 »:tr. 1 SI. 7. 14 c'O £0 0 8.81 0. a.ei 6.81 
? I.SD Kill 7. 14 IS 13 0 5.73 0. 5. 73 5.73 
e i ES IE: 7. 14 £5 £5 0 11.01 0. 11.01 11.01 
9 KED (til 7. 14 •? 9 0 3.96 0. 3.9e. 3.96 

10 IF.I KEt 7.14 0 0 0 0. 0. 0. 0. 
n UPC UPC 7. 14 Ö 6 0 £.64 0. £.t.4 c'.t.4 
i£ LW: LWC 7. 14 4 4 0 1.76 0. 1.76 1. 76 
13 COM COM 7.14 3 3 0 1.3£ 0. 1.32 1.32 
14  ???? 7. 14 0 0 0 0. 0. 0. 0. 
IS lilt 7. 14 1 1 0 .44 0. .44 .44 
ie ion CP10 10. 00 .24 £4 Ü 10.57 0. 10. ?7 34.78 
17 SOft CP£0 10. 00 1? 1? 0 7.49 0. 7.49 £4.c.4 
l£i   3 OH CP30 10.00 9 9 0 3.9t. 0. 3.96 13.04 
19 4 Oft CP40 10. 00 7 7 0 3. 08 0. 3.03 10.14 
20 50fl CP50 10. 00 £ £ 0 .88 0. .88 2.90 
£1  601=1 CP60 10. 00 1 1 0 .44 0. .44 1.45 
££ ?0fl CP70 10. 00 1 I 0 .44 0. .44 1.45 
£3 991=1 CP99 10. 00 0 0 0 0. 0. 0. 0. 
£4 ???? 10.00 0 0 0 0. 0. 0. 0. 
c:5 Ji'M. 10. 00 e e 0 3.0£ 0. 3.52 11.59 
£6  10t CPIO 10. 00 7 7 0 3.08 0. 3.03 18.42 
£7 £06 CP20 10. 00 7 7 0 3.08 0. 3. 08 18.42 
£8 30B CP30 10. 00 7 7 0 3.08 0. 3.08 18.42 
£9 40fc CP40 10.00 10 10 0 4.41 0. 4.41 26.32 
30 50B CP50 10. 00 4 4 0 1.76 0. 1.76 10.53 
31  60B CP60 10.00 0 0 0 0. 0. 0. 0. 
3£ 70C CP?0 10.00 1 1 0 .44 0. .44 £.63 
33 99B CP99 10. 00 1 1 0 .44 0. .44 £.63 
34 ???? 10.00 0 0 0 0. 0. 0. 0. 
35 Jtii 10.00 1 1 0 .44 0. .44 2.63 
36  IOC CPIO 10.00 3 3 0 1.32 0. 1.32 30.00 
37 £0C CF20 10.00 S £ 0 .88 0. .83 20.00 
38 50C CP30 10. 00 3 3 0 1.32 0. •    1.32 30.00 
39 4 0C CP40 10.00 1 1 0 .44 0. .44 10.00 
40 50C CPSO 10.00 0 0 0 0. 0. 0. 0. 
41 60C CP60 10.00 0 0 0 0. 0. 0. 0. 
4£  70C CP70 10.00 0 0 0 0. 0. 0. 0. 
43 99C CP99 10.00 0 0 0 0. 0. 0. 0. 
44 ???? 10.00 0 0 0 o.. 0. 0. 0. 
45 IW 10.00 1 1 0 .44 0. .44 10.00 
46 IOD CPIO 10.00 £ £ 0 .88 0. .88 6.90 
47 £OD CP£0 10.00 0 0 0 0. 0. 0. 0. 
48 30» CP30 10.00 0 0 0 0. 0. o. . 0. 
49 401' CP40 10.00 0 0 0 0. 0. 0. 0. 
50 SOD CP50 10.00 0 0 0 0. 0. 0. 0. 
51 600 CP60 10.00 0 0 0 0. 0. 0. 0. 
52 70D CP70 10.00 0 0 0 0. 0. 0. 0. 
53 99D CP99 10.00 0 0 0 0. 0. 0. 0. 
54 m? 10.00 0 0 0 0. 0. 0. 0. 
55 %%%% 10.00 £7 £7 0 11.89 0. 11.89 93.10 
56 10E CPIO 10.00 4 4 0 1.76 0. 1.76 20. 00 
57 £0E CP£0 1 0. 00 5 5 0 2.20 0. £.20 £5. 00 
58 3 Or. CP30 10.00 5 5 0 £.20 0. 2.20 £5. 00 
59 40E CP40 10.00 4 4 0 1.76 0. 1.76 20.00 
60 50E CP^O 10.00 2 2 0 .88 0. .88 10.00 
61 60E CP60 10.00 0 0 0 0. 0. 0. 0. 
62 70E CP70 10.00 0 0 0 0. 0. 0. 0. 
63 99E CP99 10.00 0 0 0 0. 0. 0. 0. 
64 mt 10.00 0 0 0 u. 0. 0. 0. 

;   i 
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EXHIBIT D-6.     (Continued) 

■ 

'    i 

(-.5  1 i 11 10. 00 0 0 0 0. 0. 0. 0. 
66 tor c r i o 1 0. 0 0 ii' 2 0 • 88 0. .83 15,38 
6? ..••JF CP20 1 0. 0 0 4 4 0 1. 76 0. 1.76 30.77 
68 30F Cf>::u 10. 00 1 1 0 • 44 0. .44 7.69 
61*  4 OF CP4 0 10. 00 1 I 0 t 44 0. .44 7.69 
70 50F CF50 10. o o £ 2 0 % 88 0. ,88 15.33 
71   6 Of CF'iO 1 ii. (i0 0 0 0 0. 0. 0. 0. 
?£ 7 OF crro 1 0. 0 Li 0 0 0 0. 0. 0. 0. 
73 <W CF'HH 10. 00 0 0 0 0. 0. 0. 0. 
74  ???? »0. 00 0 0 0 0. 0. 0. 0. 
75 Uli 10. 00 3 3 0 1. 32 0, 1.32 £3.08 
76  106 CPIO 1 0. 00 3 3 0 1. ;:£ 0. 1.32 12.00 
77 aoe CP10 10.00 0 0 0 0. 0. 0. 0. 
78 306 CP3Ü 10. 00 0 0 0 0. 0. 0. 0. 
79 406 CP4 0 io. oo 0 0 0 0. 0. 0. 0. 
80 506 CP50 10. 00 0 0 0 0. 0. 0. Ü. 
81   606 CP60 10.0 0 0 0 0 0. 0. 0. 0. 
8£ 706 CP70 10. «JO 0 0 0 0. 0. 0. 0. 
83 996 CP99 10. 00 0 0 0 0. 0. 0. 0. 
84  ???"* 10. 00 0 0 0 0. 0. 0. 0. 
85 M-lt 10. 00 £2 ££' 0 9. 69 0. 9.69 83.00 
86  10H CPIO 10.00 2 £ 0 , 89 0. .88 £2.22 
87 eon CP20 10. 00 0 0 0 0. 0. 0. 0. 
88 3 OH CP30 10. 00 0 0 0 0. 0. 0. 0. 
89 4 OH CP4 0 10. 00 0 0 0 0. 0. 0. 0. 
90 5 OH CP50 10. 00 0 0 0 0. 0. 0. 0. 
91   60H CP60 10. 00 0 0 0 0. 0. 0. 0. 
92 7 OH CP70 10. 00 0 0 0 0. 0. 0. 0. 
93 9'?H CP,?9 10.00 0 0 0 0. 0. 0. 0. 
94 rm 10.00 0 0 0 0. 0. 0. 0. 
95 urn 10. 00 7 7 0 3. 09 0. 3.03 77.78 
96   101 CPIO . 10.00 0 0 0 0. 0. 0. 0. 
97 £01 CP20 10.00 0 0 0 0. 0. 0. 0. 
98 301 CP3Ü 10. 00 0 0 0 0. 0. 0. 0. 
99 401 CP40 10. 00 0 0 0 0. 0. 0. 0. 

100 501 CP50 10.00 0 0 0 0. 0. 0. 0. 
101   601 CP60 10. 00 0 0 0 0. 0. 0. 0. 
102 701 CP70 10.00 0 0 0 0. 0. 0. 0. 
103 991 CP99 10. 00 0 0 0 0. 0. 0. 0. 
104  ???? 10.00 0 0 0 0. 0. 0. 0. 
105 ff$$ 10.00 0 0 0 0. 0. 0. 0. 
106  10J CPIO 10.00 0 0 0 0. 0. 0. 0. 
107 £0J CP20 10.00 0 0 0 0. 0. 0. 0. 
103 30J CP30 10.00 0 0 0 0. 0. 0. 0. 
109 40J CP40 10. 00 0 0 0 0. 0. 0. 0. 
110 50J CP50 10.00 0 0 0 0. 0. 0. 0. 
111  60J CP60 10.00 0 0 0 0. 0. 0. 0. 
112 70J CP70 10.00 0 0 0 0. 0. 0. 0. 
113 99J CP99 10.00 0 0 0 0. 0. 0. 0. 
114  ???? 10.00 0 0 r 0. 0. 0. 0. 
115 tm 10.00 6 6 0 2. 64 0. 2.64 100.00 
1)6  10K CPIO 10.00 2 2 0 . 88 0. .88 50.00 
117 £0K CP20 10.00 0 0 0 0. 0. 0. 0. 
118 30K CP30 10.00 0 0 0 0. 0. 0. 0. 
119 40K CP40 10.00 0 0 0 0. 0. 0. 0. 
120 50K CP50 10.00 0 0 0 0. 0. 0. 0. 
121  60K CP60 10.00 0 0 0 0. 0. 0. 0. 
122 7OK CP70 10.00 0 0 0 0. 0. 0. 0. 
123 99K CP99 10.00 0 0 0 0. 0. 0. 0. 
124  ???? 10.00 0 0 0 0. 0. 0. 0. 
125 Hit 10.00 2 2 0 . BS 0. .88 50.00 
126  10L CPIO 10.00 0 0 0 0. 0. 0. 0. 

ril} 
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EXHIBIT D-6  (Continued) 

VC? 20L Cf SO 10.00 1 1 0 44 0. 44 33.33 
128 30L CP30 10.00 2 2 0 88 0. 88 66.67 
1£"? 4 0L cr-Mo 10.00 0 0 0 0. 0. 0. 0. 
130 50L CP50 10.00 0 0 0 0. 0. 0. 0. 
131   COL CPÖO 10,00 0 0 0 0. 0, 0. 0. 
I Si  ?tiL CP70 10.00 0 0 0 0, 0. 0. 0. 
133 ^L CP99 10.00 0 0 0 0. 0. 0. 0. 
134  ???? 10.00 0 0 0 0. 0. 0. 0. 
135 %%%% 10.00 0 0 0 0. 0. 0. 0. 
♦ ♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

v,..-   , 
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EXHIBIT D-7.     LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE 
DISTANCE  FROM STERN--CRACKS/FRACTURES 

i 

' 

♦♦♦♦♦♦♦♦•♦♦♦♦♦< •*•*«* 

MO.   MMME EVENT WE 1 i?H r --R-- _-r — -M/D- —SI — —S2— —PT— --PP-- 
I  LtVi itEP ioo.oo 1?? 436 0 mo. oo 0. 100.00 100.00 
£ Fft! PH: r. 14 51 51 0 36.69 0. 36.69 36.69 
3 Prtf PHB 7. 14 1 Ii 13 0 9.35 0, 9.35 9. 35 
4  PflU PftP 7. 14 x 8 0 5.7-?. 0. 5.7t 5. 76 

.   5 PftE PftE 7. 14 16 16 0 11.51 0. 11.51 11.51 
6 K5P ¥ 11 7. 14 xa 12 0 8.63 0. 8.63 8.63 
7 KSP KS Ii 7. 14 6 6 0 4.3£ 0. 4.32 4. 32 
8 KES ► Ei 7. 14 IS 19 0 12.95 0. 12.95 12.95 
9 KED KED 7. 14 6 6 0 4.32 0. 4.32 4.32 

10 K.EB KEF 7. 14 0 0 0 0. 0. 0. 0. 
11  UPC UPC 7. 14 6 6 0 4.32 0. 4.32 4.32 
!£• LWC LWC 7. 14 1 1 0 .72 0. .72 .72 
13  CDM can 7.14 1 1 0 .72 0. .72 .72 
14  ???? 7.14 0 0 0 0. 0. 0. 0. 
15 tt« 7.14 1 1 0 .72 0. .72 .72 
16  lOfl CP10 10.00 19 19 0 13.67 0. 13.67 37.25 
17  £0rt CP£0 10.00 9 9 0 6.47 0. 6.47 17.65 
IS 3on CP30 10.00 * 6 0 4.32 0. 4.32 11.76 
19 40H CP40 10.00 5 5 0 3.60 0. 3.60 9.80 
id 50« CP50 10.00 £ £ 0 1.44 0. 1.44 3.92 
£1  60ft CPfeO 10. 00 1 1 0 .72 0. .72 1.96 
£2  70ft CP70 10.00 1 1 0 .72 0. .7£ 1.96 
£3 9,?ft CP99 10.00 0 0 0 0. 0. 0. 0. 
24  7777 10.00 0 0 0 0. 0. 0. 0. 
£5 $$«* 10.00 8 8 0 5.76 0. 5.76 15.69 
£6   10B CP10 10.00 1 1 0 .72 0. .72 7.69 
£7  £06 CP20 10.00 3 3 0 2. 16 0. 2.16 £3.08 
£8  30B CP30 10.00 4 4 0 2.88 0. 2.88 30.77 
£9 4 OB CP40 10. 00 5 5 0 3.60 0. 3.60 38.46 
30 50B CP50 10.00 0 0 0 0. 0. 0. 0. 
31  60t CP60 10.00 0 0 0 0. 0. 0. 0. 
3£ 7 OB CP70 10. 00 0 0 0 0. 0. 0. 0. 
33 99B CP99 10.00 0 0 0 0. 0. 0. 0. 
34 7777 10.00 0 0 0 0. 0. 0. 0. 
35 im 10.00 0 0 0 0. 0. 0. 0. 
36 IOC CP10 10.00 3 3 0 £.16 0. 2.16 37.50 
37 £0C CP£0 10.00 £ £ 0 1.44 0. 1.44 25.00 
38 30C CP30 10.00 2 £ 0 1.44 0. 1.44 £5.00 
39 40C CP40 10.00 0 0 0 0. 0. 0. 0. 
40 50C CP50 10.00 0 0 0 0. 0. 0. 0. 
41  60C CP60 10.00 0 0 0 0. 0. 0. 0. 
4£ 70C CP70 10.00 0 0 0 0. 0. 0. 0. 
43 99C CP99 10.00 0 0 0 0. 0. 0. 0. 
44 7777 10.00 0 0 0 0. 0. 0. 0. 
45 tm 10.00 1 1 0 .72 0. .72 12.50 
46  10D CP10 10.00 1 I 0 .72 0. .72 6.25 
47 20D CP20 10.00 0 0 0 0. 0. 0. 0. 
48 30D CP30 10.00 0 0 0 0. 0. 0. 0. 
49 40D CP40 10.00 0 0 0 0. 0. 0. 0. 
50 501) CP50 10.00 0 0 0 0. 0. 0. 0. 
51  60D CP60 10.00 0 0 0 0. 0. 0. 0. 
52  70» CP70 10.00 0 0 0 0. 0. 0, 0. 
53 99» CP99 10.00 0 0 0 0. 0. 0. 0. 
54 7777 10.00 0 0 0 0. 0. 0. 0. 
55 «« 10.00 15 15 0 10.79 0. 10.79 93.75 
56 10E CP10 10.00 3 3 0 2.16 0. 2.16 25.00 
57 20E CP20 10.00 £ 2 0 1.44 0. 1.44 16.67 
58 30E CP30 10.00 3 3 0 £.16 0. 2.16 25.00 
59 40E CP40 10.00 £ 2 0 1.44 0. 1.44 16.67 
60 50E CP50 10.00 £ 2 0 1.44 0. 1.44 16.67 
61  60E CP60 10.00 0 0 0 0. 0. 0. 0. 
62 70E CP70 10.00 0 0 0 0. 0. 0. 0. 
63 99E CP99 10.00 0 0 0 0. 0. 0. 0. 
64 mf 10.00 0 0 0 0. 0. 0. 0. 
65 tiSS 10.00 0 0 0 0. 0. 0. 0. 
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EXHIBIT D-7.   (Continued) 

66   «OF CFJ0 10.00 1 1 0 i 72 0. . 72 16.67 
6? 2 OF CP20 10.00 J 1 0 • 72 0. • 72 16.67 
rAi   3 OK CP30 10.00 0 0 0 0. 0. 0. 0. 
69 4 OF CF'40 10. 00 0 0 0 0. 0. 0. 0. 
70 ^.OK CP50 10.00 2 2 0 1. 44 0. 1. 44 33.33 
71   60F CP60 1 0. 00 0 0 0 0. 0. 0. 0. 
7a 7 OF CP70 10.00 0 0 0 0. 0. 0. 0. 
73 9*F CP99 10.00 0 0 0 0. 0. 0. 0. 
74  ???? 10.00 0 (1 0 0. 0. 0. 0. 
75 11*1 10.00 2 2 0 1. 44 0. 1. 44 33.33 
76  JOG CP10 10.00 1 1 0 , 72 0. . 72 5.56 
77 gOG CP20 10.00 0 0 0 0. 0. 0. 0. 
78   306 CP30 10.00 0 0 0 0. 0. 0. 0. 
79 4 0* CP40 10.00 0 0 0 0. 0. 0. 0. 
80 MiG CP50 10.00 0 0 0 0. 0. 0. 0. 
8J  606 I:P6O 10.00 0 0 0 0. 0. 0. 0. 
82 7(ii5 CP70 10.00 0 0 0 0. 0. 0. 0. 
83 996 CP99 10.00 0 0 0 0. 0. 0. 0. 
84 m? 10.00 0 0 0 0. 0. 0. 0. 
85 tfi« 10.00 17 17 0 12. 23 0. 1£. 23 94.44 
86  10H CP10 10.00 1 I 0 . 72 0. • 72 16.67 
87 £0H CP20 10.00 0 0 0 0. 0. 0. 0. 
88  ;!0H CP30 10.00 0 0 0 0. 0. 0. 0. 
89 4 OH CP40 10.00 0 0 0 0. 0. 0. 0. 
90 50H CP50 10.00 0 0 0 0. 0. 0. 0. 
9J   60H CP60 10.00 0 0 0 0. 0. 0. 0. 
92 7 OH CP70 10.00 0 0 0 0. 0. 0. 0. 
95 99H CP99 10.00 0 0 0 0. 0. 0. 0. 
94 m? 10.00 0 0 0 0. 0. 0. 0. 
95 «*$t 10.00 5 5 0 3. 60 0. 3. 60 83.33 
96  JOI CP10 10.00 0 0 0 0. 0. 0. 0. 
97 201 i:P20 1 0. 00 0 0 0 0. 0. 0. 0. 
98 301 CP30 10.00 0 0 0 0. 0. 0. 0. 
99 401 CP40 10.00 0 0 0 u. 0. 0. 0. 

100 501 CP50 10.00 0 0 0 0. 0. 0. 0. 
101  601 CP60 10.00 0 0 0 0. 0. 0. 0. 
102 701 CP70 10.00 0 0 0 0. 0. 0. 0. 
103 991 CP99 10.00 0 0 0 0. 0. 0. 0. 
104   ???? 10.00 0 0 0 0. 0. 0. 0. 
105 tin 10.00 0 0 0 0. 0. 0. 0. 
106  10J CP10 10.00 0 0 0 0. 0. 0. 0. 
107 20J CP20 10.00 0 0 0 0. 0. 0. 0. 
10Ö  30J CP:30 10.00 0 0 0 0. 0. 0. 0. 
109 40J CP40 10.00 0 0 0 0. 0. 0. 0. 
110 50J CP50 10.00 0 0 0 0. 0. 0. 0. 
111  60.1 CP60 10.00 0 0 0 0. 0. 0. 0. 
112  70J CP70 10.00 0 0 0 0. 0. 0. 0. 
113 99J CP99 10.00 0 0 0 0. 0. 0. 0. 
114 m? 10.00 0 0 0 0. 0. 0. 0. 
115 f1.it 10.00 6 6 0 4. 32 0. 4. 32 100.00 
116   10K- CPIO 10.00 0 0 0 0. 0. 0. 0. 
117 20^ CP20 10.00 0 0 0 0. 0. 0. 0. 
118 30*' CP30 10.00 0 0 0 0. 0. 0. 0. 
119 40K CP40 10.00 0 0 0 0. 0. 0. 0. 
120 50^ CP50 10.00 0 0 0 0. 0. 0. 0. 
121  60K CP60 10.00 0 0 0 0. 0. 0. 0. 
122 70K CP70 10.00 0 0 0 0. 0. 0. 0. 
123 99K CP99 10.00 0 0 0 0. 0. 0. 0. 
124 Wf 10.00 0 0 0 0. 0. 0. 0. 
125 ttn 10.00 1 1 0 • 72 0. • 72 100.00 
126  I0L CPIO 10.00 0 0 0 0. 0. 0. 0. 
127 20L I:P20 10.00 1 1 0 • 72 0. • 72 100.00 
128  30L tP30 10.00 0 0 0 0. 0. 0. 0. 
129 40L CP40 10.00 0 0 0 0. 0. 0. 0. 
130 50L CP50 10.00 0 0 0 0. 0. 0. 0. N 
131  60L CP60 1 0. 00 0 0 0 0. 0. 0. 0. 
132 70L CP70 10.00 0 0 0 0. 0. 0. 0. 
133 99L CP99 10.00 0 0 0 0. 0. 0. 0. 
134   ???? 10.00 0 0 0 0. 0. 0. 0. 

./*— 135 til» 10. OU 0 0 0 0. 0. 0. 0. 
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EXHIBIT D-8.     LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE 
DISTANCE  FROM  STERN--HOLES 

i    i 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

NDDf  HrtME» 
»••*•««• 

ftLL 
♦♦♦♦♦♦ 

MO.  MHiir KVEMT WE IC-HI —p— —I;__ -M'-D- —SI — —-£— --PT-- —PP-- 
1   LtVO IT ^ 1 00. 00 S7 34 7 0 100.00 0. 100.00 100.00 
a  PH:. Pi.. 7.14 C.1 £1 0 £4. 14 0. £4. 14 £4. 14 
3  PHJ; Pftt 7.14 £0 20 0 ^.^ 0. ££.99 ££.9? 
4 rnii Pftli 7.14 3 3 0 3.45 0. 3.45 3.45 
5  PMF PftE 7.14 12 12 0 13.79 0. 13.79 13.79 
6  KSB y't 7.14 q 8 0 9.20 0. 9.20 9.20 
7  KSD KiD 7.14 6 6 0 f.. 90 0. 6.90 6.90 
8  KES KES 7.14 7 7 0 8. 05 0. 8.05 8. 05 
?  KEI) KEP 7.14 3 3 0 3,45 0. 3.45 3.45 

10  KtP KEB 7.14 0 0 0 u. 0. 0. 0. 
It   UPC UPC 7.14 1 1 0 1.15 0. 1. 15 1.15 
ia LWC LUC 7.14 3 3 0 3.45 0. 3.45 3.45 
13  COM COM 7.14 £ £ 0 2.30 0. £.30 2.30 
i4 ?n? 7.14 0 0 0 0. 0. 0. 0. 
15  Mit 7.14 1 1 0 1.15 0. 1.15 1.15 
16   10ft CP10 10.00 6 6 0 6.90 0. 6.90 28.57 
17  20« CP80 10.00 9 9 0 10.34 0. 10. 34 42.86 
18   C-iOft CP30 10.00 .3 3 0 3.45 0. 3.45 14.29 
19  40* CP4 0 10.00 3 3 0 3.45 0. 3.45 14.29 
20  50!i CP50 10.00 0 0 0 0. 0. 0. 0. 
21   60ft CP60 10.00 0 0 0 0. 0. 0. 0. 
22   7 Oft CP70 10.00 0 0 0 0. 0. 0. 0. 
23  9-?ft CP99 10.00 0 0 0 0. 0. 0. 0. 
24   ???? 10.00 0 0 0 0. 0. 0. 0. 
25  lilt 10.00 0 0 0 0. 0. 0. 0. 
26   101: CP10 10.00 6 6 0 6.90 0. 6.90 30. 00 
27  20B CPcO 10.00 4 4 0 4.60 0. 4.60 20.00 
28   3 OP CP30 10.00 £ £ 0 2.30 0. 2.30 10.00 
29  4 OH CP40 10.00 4 4 0 4.60 0. 4.60 20. 00 
30  50B CP50 10.00 3 3 0 3.45 0. 3.45 15.00 
31   60£ CP60 10.00 0 0 0 0. 0. 0. 0. 
32  70f! CP70 10.00 0 0 0 0. 0. 0. 0. 
33  99 B CP99 10.00 0 0 0 0. 0. 0. 0. 
34   ???? 10.00 0 0 0 0. 0. 0. 0. 
35 ttn 10.00 1 1 0 1.15 0. 1.15 5.00 
36   IOC CP10 10.00 0 0 0 0. 0. 0. 0. 
37  20C CP20 10.00 1 1 0 1.15 0. 1.15 33.33 
38  30C CP30 10.00 1 1 0 1.15 0. 1. 15 33.33 
39  40C CP40 10.00 1 1 0 1.15 0. 1.15 33.33 
40  5ÜC CP50 10.00 0 0 0 0. 0. 0. 0. 
Al   60C CP60 10.00 0 0 0 0. 0. 0. 0. 
42  70C CP70 10.00 0 0 0 0. 0. 0. 0. 
43  99C CP99 10.00 0 0 0 0. 0. 0. 0. 
44   ?T?t 10.00 0 0 0 0. 0. 0. 0. 
45  »t« 10.00 0 0 0 0. 0. 0. 0. 
46 ion CP10 10.00 1 1 0 1.15 0. 1.15 8.33 
47  20D CP2P 10.00 0 0 0 0. 0. 0. 0. 
48  3011 CP30 10.00 0 0 0 0. 0. 0. 0. 
49  400 CP40 10.00 0 0 0 0. 0. 0. 0. 
50  50Ii CP50 10.00 0 0 0 0. 0. 0. 0. 
51   600 CP60 1 0. 00 0 0 0 0. 0. 0. 0. 
52  7 OP CP70 10.00 0 0 0 0. 0. 0. 0. 
53  99» CP99 10.00 0 0 0 0. 0. 0. 0. 
54 ?■??? 10.00 0 0 0 0. 0. 0. 0. 
55  f**l 10.00 11 11 0 12.64 0 12.64 91.67 
56   lOE CP10 10.00 2 2 0 2.30 0, 2.30 25.00 
57  20E CP20 10.00 2 2 0 2.30 0, 2.30 25.00 
58  30E CP30 10.00 2 £ 0 2.30 0. 2.30 25.00 
59  40E CP40 10.00 2 2 0 2.30 0. 2.30 25.00 
60 5oe CP50 10.00 0 0 0 0. 0. 0. 0. 
61   60E CP60 10.00 0 0 0 0. 0. 0. 0. 
62  70E CP70 10.00 0 0 0 0. 0. 0. 0. 
63 99E CP99 10.00 0 0 0 0. 0. 0. 0. 
64 rm 10.00 0 0 0 0. 0. 0. 0. 
65  %\U 10.00 0 0 0 0. 0. 0. 0. 

'/-' 

r 
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EXHIBIT D-8.   (Continued) 

■ . 

•64.   1 <.<f CPIO 10.00 1 1 0 J. 15 0. 1.15 16.67 
6? EOF CP20 JO. 00 3 3 0 3, 45 0. 3.45 50.00 
<£.£   SOF cpso 10.00 0 0 0 0. 0. 0. 0. 
t.S« 4 or CF4 0 10.00 J J 0 J. 15 0. 1.15 16.67 
70 MiF C P5 0 10.00 0 0 0 0. 0. 0. 0. 
71   6UF- CP60 JO. 00 0 0 0 0. 0. 0. 0. 
7£  70P Cf7r\ JO. 00 0 0 0 0. 0. 0. 0. 
73   ■>& CP99 JO. 00 0 0 0 0. 0. 0. 0. 
74   ■<■>?? JO. 00 0 0 0 0. 0. 0. 0. 

.75 ill! JO. 00 J J 0 J. 15 0. 1.15 16.67 
76   JOG CPtO JO. 00 £ £ 0 £. 30 0. 2.30 £3.57 
77 gOG CP20 JO. 00 0 0 0 0. 0. 0. 0. 
78   50G CP30 JO. 00 0 0 0 0. 0. 0. 0. 
79 4015 CP40 JO. 00 0 0 0 0. 0. 0. 0. 
SO 506 CP50 JO. 00 0 0 0 0. 0. 0. 0. 
ei t-oc-. CP60 JO. 00 o 0 0 0. 0. 0. 0. 
si 70(:-. CP70 10.00 0 0 0 0. 0. 0. 0. 
33 9?G CP99 JO. 00 0 0 0 0. 0. 0. 0. 
34  ???? 10.00 0 0 0 0. 0. 0. 0. 
85 tilt 10.00 •j 5 0 5. 75 0. 5.75 71.43 
86  JOH CP10 JO. 00 J 1 0 1. 15 0. 1.15 33.33 
87 a OH CP20 10.00 0 0 0 0. 0. 0. 0. 
88  3 OH CP30 10.00 0 0 0 0. 0. 0. 0. 
89 4 OH CP40 JO. 00 0 0 0 0. 0. 0. 0. 
90 50H CP50 10.00 0 0 0 0. 0. 0. 0. 
91   60H CP60 JO. 00 0 0 0 0. 0. 0. 0. 
9£  7 OH CP70 JO.00 0 0 0 0. 0. 0. 0. 
93 99H CP99 JO. 00 0 0 0 0. 0. 0. 0. 
94   777^ 10.00 0 0 0 0. 0. 0. 0. 
95 till 10.00 £ £ 0 £. 30 0. £.30 66.67 
98  101 CP10 10.00 0 0 0 0. 0. 0. 0. 
97  £01 CP20 10.00 0 0 0 0. 0. 0. 0. 
98  301 CP30 10.00 0 0 0 0. 0. 0. 0. 
99  401 CP40 JO. 00 0 0 0 0. 0. 0. 0. 

100 501 CP50 10.00 0 0 0 0. 0. 0. 0. 
101   801 CP60 10.00 0 0 0 0. 0. 0. 0. 
10c:  701 CP70 10.00 0 0 0 0. 0. 0. 0. 
103   991 i:P99 10.00 0 0 0 0. 0. 0. 0. 
104  -'??? 10.00 0 0 0 0. 0. 0. 0. 
105 tm 10.00 0 0 0 0. 0. 0. 0. 
106  10J CPIO 10.00 0 0 0 0. 0. 0. 0. 
107  ^0.1 CP20 10.00 0 0 0 0. 0. 0. 0. 
103   30J CP30 10.00 0 0 0 0. 0. 0. 0. 
109 40J CP40 10.00 0 0 0 0. 0. 0. 0. 
110 50.1 CP50 JO.00 0 0 0 0. 0. 0. 0. 
111   60J CP60 10.00 0 0 0 0. 0. 0. 0. 
112  70J C.P70 10.00 0 0 0 0. 0. 0. 0. 
113 99J CP99 10.00 0 0 0 0. 0. 0. 0. 
114  7771 10.00 0 0 0 0. 0. 0. 0. 
115 til» 10.00 1 1 0 1. 5 0. 1.15 100.00 
116  IOK CPIO 10.00 £ 2 0 £.30 0. 2.30 66.67 
117 8OK CP20 10.00 0 0 0 0. 0. 0. 0. 
11S 3OK CP30 10.00 0 0 0 0. 0. 0. 0. 
119 40K CP40 10.00 0 0 0 0. 0. 0. 0. 
120 50K CP50 10.00 0 0 0 0. 0. 0. 0. 
l£l   60K CP60 10.00 0 0 0 0. 0. 0. 0. 
l£Z  7OK CP70 10.00 0 0 0 0. 0. 0. 0. 
123  9^ CP99 10.00 0 0 0 0. 0. 0. 0. 
124 7777 10.00 0 0 0 0. 0. 0. 0. 
125 Hit 10.00 1 1 0 1.15 0. 1.15 33.33 
126  10L CPIO 10.00 0 0 0 0. 0. 0. 0. 
127 20L CP20 10.00 0 0 0 0. 0. 0. 0. 
128  30L CP30 10.00 2 2 0 2.30 0. 2.30 100.00 
129 40L CP40 10.00 0 0 0 0. 0. 0. 0. 
130 50L CP50 10.00 0 0 0 0. 0. 0. 0. 
131  60L CP60 10.00 0 0 0 0. 0. 0. 0. 
132 70L CF70 10.00 0 0 0 0. 0. 0. 0. 
133 m CP99 10.00 0 0 0 0. 0. 0. 0. 
134 7777 10.00 0 0 0 0. 0. 0. 0. 
135 ftff 10.00 0 0 0 0. 0. 0. 0. 

fi 
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EXHIBIT D-9. LOGIC TREE FOR ANALYZING FREQUENCY OF SIDE HULL 
RUPTURE  IN LONGITUDINAL AND VERTICAL MATRIX 

MOIiE rwic' ftLL 
♦♦♦♦♦♦ ♦♦♦♦♦♦♦ ♦♦♦♦♦♦ ►♦♦•♦♦♦♦ ♦♦♦♦♦♦ 

no. MflME Lvttn MEJ6H1 —p.— —t — -IVD- —SI — —S2— —PT— —PP~ 
l   LEVM  fft] 100.00 £ 38 757 0 100.00 0. 100.00 100.00 
2  BOW    BOM1 £5. 00 157 157 0 65.97 0. 65.97 65.97 
3  STFH   iTEP 25. 00 *■=» 69 0 £8.99 0. £8.99 £8.99 
4   VT''* 25.00 0 0 0 0. 0. 0. 0. 
5   1 III £5. 00 l£ 12 0 5.04 0. 5.04 5.04 

,    €•  PIO    CP10 10.00 57 57 0 £3.95 0. £3.95 36.31 
7  ll£<i    CP£0 10.00 28 £8 0 11.76 0. 11.76 17.83 
8  P30    CP30 10.00 £8 £8 0 11.76 0. 11.76 17.83 
9  1:4 0     CP40 10.00 12 12 0 5.04 0. 5.04 7.64 

10  B5(l    CP50 10.00 15 15 0 6.30 0. 6.30 9.55 
11   1*0    CFtO 10.00 8 8 0 3.36 0. 3.36 5.10 
is uro   CP?O 10.00 £ £ 0 .84 0. .84 l.£7 
13  fr1'?    CP99 10.00 1 1 0 .42 0. .42 .64 
14    ■7 7-.', 10.00 0 0 0 0. 0. 0. 0. 
!":• Ill'l. 10.00 6 6 0 £.52 0. 2.52 3.82 
it. :io   cpio 10.00 £4 £4 0 10.03 0. 10.08 34.78 
17  S20    CP£0 10.00 17 17 0 7.14 0. 7.14 £4.64 
18  S30    CP30 10.00 9 9 0 3.78 0. 3.78 13.04 
19  S4Ci     CP40 10.00 7 7 0 £.94 0. 2.94 10.14 
£0  S50     CP50 10.00 £ £ 0 .84 0. .84 £.90 
£1   S60     CPt-O 10.00 1 1 0 .4£ 0. .42 1.45 
££  S70     CP70 10.00 1 1 0 .42 0. .4£ 1.45 
£3  S99     CP9-? 10.00 0 0 0 0. 0. 0. 0. 
£4  ???? 10.00 0 0 0 0. 0. 0. 0. 
£5  Hit 10.00 8 8 0 3.36 0. 3.36 11.59 
£6 £5«    V£5 14.£9 7 7 0 £.94 0. £.94 1£.£8 
£7 50*    V50 14.£9 15 15 0 6.30 0. 6.30 26.32 
£8 7,?ft    V75 14, £9 11 11 0 4.62 0. 4.6£ 19.30 
£9   100* VI00 14. £9 13 13 0 5.46 0. 5.46 ££.81 
50 50Oft V500 14. £9 8 6 0 3.36 0. 3.36 14.04 
31   ???? 14.£9 0 0 0 0. 0. 0. 0. 
3£  1.1.1:1. 14.£9 3 3 0 1.26 0. l.£6 5.26 
33 £5E    V£5 14.29 6 6 0 2.52 0. 2.5£ £1.43 
34 50f:    V50 14.29 b 6 0 2.52 0. £.5£ £1.43 
35   75B     V75 14. £9 4 4 Ü 1.68 0. 1.68 14. £9 
36   lOOfc  VI00 14.29 4 4 0 1.68 0. 1.68 14.£9 
37  SOOB V500 14.£9 8 8 0 3.36 0. 3.36 £8.57 
38 ???? 14.£9 0 0 0 0. 0. 0. 0. 
31» flit! 14.£9 0 0 0 0. 0. 0. 0. 
40 fiSC     V£5 14.£9 £ £ 0 .84 0. .84 7.14 
•»1  50C    V50 14.£9 6 6 0 2.52 0. 2.5£ £1.43 
•»£  75C    V75 14.29 6 6 0 2,52 0. 2.5£ 21.43 
43   100C  VI00 14.29 7 7 0 2.94 0. 2.94 25.00 
44  500C VSOO 14.29 7 7 0 2.94 0. £.94 25.00 
45   7777 14.29 0 0 0 0. 0. 0. 0. 
4^  111$ 14.29 0 0 0 0. 0. 0. 0. 
47  «D    V£5 14.29 £ £ 0 .84 0. .84 16.67 
4« 50»    V50 14.£9 £ £ 0 .84 0. .84 16.67 
•*"   r5D    V75 14.29 3 3 0 1.26 0. 1.26 £5.00 
•:••' looi« vino 14.£9 £ S 0 .84 0. .84 16.67 
;'? '00D vsoo 14.29 3 3 0 1.26 0. 1.26 £5.00 

'••■' '" ■' 14.29 0 0 0 0. 0. 0. 0. 
V   111.* 14.29 0 0 0 0. 0. 0. 0. 

14.29 4 4 0 1.68 0. 1.68 £6.67 
v. r5e   V75 14.29 1 1 0 .42 0. .48 6.67 
«r looe vioo 14.29 4 4 0 1.68 0. 1.68 £6.67 
53 60ÜE  V500 14.29 6 6 0 £.52 0. 2.5£ 40.00 
69  TTt? 14.29 0 0 0 0. 0. 0. 0. 
t.o it** 14.29 0 0 0 0. 0. 0. 0. 
61  £5F    V£5 14.29 0 0 0 0. 0. 0. 0. 
e£ 50F    V50 14.29 3 3 0 1.26 0. 1.26 37.50 
63 75F    V75 14.29 2 £ 0 .84 0. .84 25.00 
64   100F VI00 14.29 £ 2 0 .84 0. .84 £5.00 
65 500F V500 14.£9 0 0 0 0. 0. 0. 0. 
66 ntt 14.29 0 0 0 0. 0. 0. 0. 

■. 
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EXHIBIT D-9,     (Continued) 

6?   11J1. 14. c9 1 1 0 .42 0. .42 12.50 
t.0 c'f-G V£5 I4.c? 0 0 0 0. 0. 0. 0. 
69 ?0i5 V50 14. £9 M 0 0 0, 0, 0, 0. 
TO  7f.i5 V7S 14,.J9 0 0 0 0, 0, 0, 0. 
7J   I00G VI i.i 0 14.£9 1 1 0 .4£ 0. .42 50. 00 
7if:  SOOG V500 14. £9 1 1 0 ,4£ 0. .4£ 50.00 
75   ?'•■?•' 14. £9 0 0 0 0. 0, 0. 0. 
?4  S1U 14.£9 o 0 0 0. 0, 0, 0. 
75 25H V£5 14. £9 0 0 0 0, 0. 0. 0. 
76  5 OH V50 14. £9 0 0 0 0, 0. 0. 0. 

•7r rsH V75 14. £9 0 0 0 0. 0. 0. 0. 
?S   10OH V1 0 0 14,29 1 1 0 .42 0. ,4£ 100,00 
79 50OH V500 14. £9 0 0 0 0. 0. 0. 0. 
eo ???? 14, £9 0 0 0 0. 0. 0. 0. 
81   JiM 14.£9 0 0 0 0. 0. 0. 0. 
8£ a-5i V£5 14.29 3 3 0 l.£6 0, l.£6 1£.50 
83  501 V50 14,£9 7 7 0 £.94 0. £.94 29. 17 
84  751 V75 14,£9 7 7 0 £.94 0, £.94 29. 17 
85   1001 VI 00 14. £9 £ £ 0 .84 0. .84 8. 33 
86  5001 V500 14.29 5 5 0 £.10 0. 2.10 20.83 
87  ???? 14.29 0 0 0 0. 0. 0. 0. 
88  <$$$ 14.29 0 0 0 U. 0. 0. 0. 
89 £5J V£5 14.29 2 2 0 .84 0. .84 11.76 
90 50J V50 14.29 2 £ 0 .84 0, .84 11.76 
91   75J V75 14.29 5 5 0 £.10 0. 2.10 29.41 
92   100J VI 00 14.29 6 6 0 2.52 0, 2.52 35. £9 
93 500J V500 14.29 2 £ 0 .84 0. .84 11.76 
94    77'?7 14.29 0 0 0 0. 0, 0. 0. 
95 tf»« 14,29 0 0 0 0. 0. 0. 0. 
96 £5K V£5 14,29 0 0 0 0. 0. 0. 0. 
97 50K V50 14,29 3 3 0 l.£6 0. 1.26 33.33 
98  75K V75 14.29 2 £ 0 .84 0. .84 £2.22 
99   10OK V100 14,£9 1 1 0 .42 0. .42 11.11 

100 500K V500 14.29 3 3 0 1.26 0, 1.26 33.33 
101   ???? 14.29 0 0 0 0. 0, 0. 0. 
102 im 14.29 0 0 0 0. 0. 0. 0. 
103 £5L V£5 14,£9 2 2 0 .84 0. .84 £8.57 
104  50L V50 14.£9 2 2 0 .84 0. .84 £8.57 
105  75L V75 14,£9 1 1 0 .42 0. .42 14.29 
106   100L VI 00 4.£9 0 0 0 0. 0, 0. 0. 
107 500L V500 14.£9 £ £ 0 .84 0, .84 28.57 
108  ???? 14.29 0 0 0 0. 0. 0. 0. 
109 mt 14.29 0 0 0 0. 0. 0. 0. 
110 <?5M V£5 14.29 1 1 0 .42 0. .42 50.00 
111   50M V50 4.£9 0 0 0 0. 0. 0. 0. 
Ut  75M V75 4.£9 0 0 0 0. 0. 0. 0. 
113  100M V100 14.29 0 0 0 0. 0. 0. 0. 
114 50011 V500 14,29 1 1 0 .42 0. .42 50.00 
ii5 m? 14.29 0 0 0 0. 0. 0. 0. 
116 »lit 14.29 0 0 0 Ü. 0. 0. 0. 
117 £5H V£5 4.29 0 0 0 0. 0. 0. 0. 
118 5OH V50 4.29 0 0 0 0. 0. 0. 0. 
«19  75H V75 4.29 0 0 0 0. 0. 0. 0. 
Ho \oou VI 00 4.29 0 0 0 0. 0. 0. 0. 
til   500f< V500 4.29 1 1 0 .42 0. .42 100.00 
Ice'   ???•? 4.29 0 0 0 0. 0. 0. 0. 
1£3 Ifft 4.29 0 0 0 0. 0. 0. 0. 
lc-4   £;5D V£5 4.29 0 0 0 0. 0. 0. 0. 
«v5 5(,0 V50          1 4.29 0 0 0 0. 0. 0. 0. 
IÄ*  75D V75         1 4.29 0 0 0 0. 0. 0. 0. 
It«"  1000 V100        1 4.29 0 0 0 0. 0. 0. 0. 
li* 500Q V500       1 4.29 1 1 0 .42 0. .42 100.00 
1^9   T > 7 7 4.29 0 0 0 0. 0. 0. 0. lü« nu 4.29 0 0 0 0. 0. 0. 0. 
« ;l   c5P V£5 4.29 0 0 0 0. 0. 0. 0. 
• '■■< '..OP 
«;:: r5P 
4            I          ,     . 

V50          1 4.29 0 0 0 0. 0. 0. 0. 
V75         1 4.£9 0 0 0 0. 0. 0. 0. 

1 ■*   lOOP 
1      c      »   . V100        J 4.29 0 0 0 0. 0. 0. 0. 
'   •• r.00P 
1    .     • - . - V500 4.29 0 0 0 0. 0. 0. 0. 
1    ».    .15 7 

4.29 0 0 0 0. 0. 0. 0. 1  " Itll. 
*•••••♦< *♦♦••♦♦♦( 

4.29 
>♦♦•♦♦♦< 

0 
>♦♦♦♦♦« 

0 0 
♦ ♦♦♦• 

u. 0. 0. 0. 

i 1 
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EXHIBIT D-10. LOGIC TREE FOR ANALYZING FREQUENCY OF SIDE 
CRACKS   IN   LONGITUDINAL AND VERTICAL MATRIX 

NDI"E  HrtMF' ftLU 
*•♦*• ♦♦♦♦♦♦ ♦♦♦«♦•♦ ♦♦♦•♦< .♦♦♦♦♦♦♦< ♦*«♦♦« 

no.  MIHIIE: EVEIH HtlGHT -_(.•— - -c— -H D- --Sl- — i£— ■   —F'T — ~PP-- 
1   LEVO  PftS 100.00 159 436 0 IU 0.00 0. 100.00 100.00 
2   ÜDW     DDW1 £5. 00 101 101 0 63.52 0. 63.52 63.52 
3   STPH  iTER £5.00 51 51 0 32. 08 0. 32. 08 3£. 08 
4   ???? £5.00 0 0 0 0. 0. 0. 0. 
5  f.«*$ £5. 00 7 7 0 4.40 0. 4.40 4.40 
6  BIO    CP1Ö 10.00 35 35 0 ££.01 0. ££. 01 34.65 
7  B20    CP£0 10.00 £0 £0 0 12.58 0. 12.58 19.30 
S  B30    CP30 10.00 15 15 0 9.421 0. 9.43 14.85 
9  B40     CP4 0 10.00 8 8 0 5.03 0. 5. 03 7.9£ 

10   B50     CP50 10.00 9 9 0 5.66 0. 5.66 S.91 
11   1:60     CP60 10.00 r 7 0 4.40 0. 4.40 6.93 
12   E70     CP70 10.00 1 1 0 .63 0. .63 .99 
13  B99    CP99 10.00 I 1 0 .63 0. .63 .99 
14   ???? 10.00 0 0 0 0. 0. 0. 0. 
15  111* 10.00 5 5 0 3.14 0. 3.14 4.95 
16   S10     CP10 10.00 19 19 0 11.95 0. 11.95 37. £5 
17   S£0     CPcO 10.00 9 9 0 5.66 0. 5.66 17.65 
18 S30    CP30 10.00 6 6 0 3.77 0. 3.77 11.76 
19   S40     CP40 10.00 5 5 0 3.14 0. 3.14 9.80 
£0   S50     CP50 10.00 £ £ 0 1.26 0. l.£6 3.92 
£1   S60    CP60 10.00 1 1 0 .63 0. .63 1.96 
2£  S7ö    CP70 10.00 1 1 0 .63 0. .63 1.96 
23  S99    CP99 10.00 0 0 0 0. 0. 0. 0. 
24  ???? 10.00 0 0 0 0. 0. 0. 0. 
25 t$ff 10.00 e 8 0 5.03 0. 5.03 15.69 
26  £5ft    V£5 14.£9 3 3 0 1.89 0. 1.89 8.57 
27  501=1    V50 14.£9 9 9 0 5.66 0. 5.66 25.71 
28  75ft    V75 14.£9 6 6 0 3.77 0. 3.77 17.14 
29   lOOfl  VI 00 14.£9 9 9 0 5.66 0. 5.66 25.71 
30 50 Oft V500 14. £9 6 6 0 3.77 0. 3.77 17.14 
31   7777 14.£9 0 0 0 0. 0. 0. 0. 
32 sn$ 14.£9 £ £ 0 1.26 0. 1.26 5.71 
33 25B    V£5 14.£9 4 4 0 2.5£ 0. 2.52 20.00 
34  501:     V50 14.£9 3 3 0 1.89 0. 1.89 15.00 
35 75B    V75 14.£9 3 3 0 1.89 0. 1.89 15.00 
36   10OB  VI00 14.£9 2 2 0 1.26 0. 1.26 10.00 
37  500B  V500 14.£9 8 8 0 5.03 0. 5.03 40.00 
38  7777 14.29 0 0 0 0. 0. 0. 0. 
39 tm 14.£9 0 0 0 0. 0. 0. 0. 
40 £5C    V25 14.£9 £ £ 0 1.26 0. 1.26 13.33 
41   50C     V50 14.£9 3 3 0 1.89 0. 1.89 20.00 
42  75C     V75 14.£9 3 3 0 1.89 0. 1.89 20.00 
43   lOOC  VI00 14.£9 3 3 0 1.89 0. 1.89 20.00 
44   äOOC  V500 14.£9 4 4 0 2.52 0. 2.52 26.67 
45  7777 14.29 0 0 0 0. 0. 0. 0. 
46  Sit» 14.£9 0 0 0 0. 0. 0. 0. 
47 25D    V25 14.£9 1 1 0 .63 0. .63 12.50 
48  50D     V50 14.£9 1 1 0 .63 0. .63 12.50 
49  75D    V75 14.29 £ 2 0 1.26 0. 1.26 25.00 
50  100D V100 14.29 £ 2 0 1.26 0. 1.26 25.00 
51   500D V500 14.29 £ 2 0 1.26 0. 1.26 25. 00 
52  ???-/ 14.29 0 0 0 0. 0. 0. 0. 
53 ilti 14.29 0 0 0 0. 0. 0. 0. 
54 25E    V25 14.29 0 0 0 0. 0. 0. 0. 
55 50E    V50 14.29 0 0 0 0. 0. 0. 0. 
56 75E    V75 14.29 0 0 0 0. 0. 0. 0. 
57   100E  VI00 14.29 3 3 0 1.89 0. 1.89 33.33 
5« 500E V500 14.29 6 6 0 3.77 0. 3.77 66.67 
59   5 ?;7 14.29 0 0 0 0. 0. 0. 0. 
»0 **** 14.29 0 0 0 0. 0. 0. 6. 
öl   £5F    V25 14.29 0 0 0 0. 0. 0. 0. 
62 50F     V50 14.29 2 2 0 1.26 0. 1.26 28.57 
63  75F    V75 14.29 2 2 0 1.26 0. 1.26 28.57 
64   100F VI00 14.29 2 2 0 1.26 0. 1.26 28.57 
65 WOÖF V50Ü 14.29 0 0 0 0. 0. 0. 0. 
66 rm 14.29 0 0 0 0. 0. 0. 0. 
6? tm 14.29 1 1 0 .63 0. .63 14.29 

■ 
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EXHIBIT n-10.(Continued) 

68 SI* V25 14. £9 0 0 0 0. 0. 0. 0. 
69  50G V50 14.29 0 0 0 0. 0. 0. 0. 
70   TM V75 14. £9 0 0 0 0. 0. 0. 0. 
7'   IO0G V1 Li 0 14.29 0 0 0 0. 0. 0. 0. 
7c-  5006 V500 14.£9 1 1 0 .63 0. .63 100.00 
73  ???? 14.29 0 0 0 0. 0. 0. 0. 
74  tilt. 14.29 0 0 0 0. 0. 0. 0. 
75  £r.H V£5 14.29 0 0 0 0. 0. 0. 0. 
76  5 OH V50 14.29 0 0 0 0. 0. 0. 0. 
77  7T.H V75 14.29 0 0 0 u. 0. 0. 0. 

• 78   10 OH VI00 14. £9 1 J 0 .63 0. .63 100.00 
79  50OH V500 14.29 0 0 0 0. 0. 0. 0. 
80  ???? 14.£9 0 0 0 0. 0. 0. 0. 
81   lt.it 14,2? 0 0 0 0. 0. 0. 0. 
82  £51 V£5 14.29 3 3 0 1.89 0. 1.89 15.79 
83  501 V50 14.£9 4 4 0 £.5£ 0. 2.52 21.05 
84   751 vr5 14. £9 5 5 0 3.14 0. 3.14 26.32 
85   I 001 VI 00 14.£9 £ 2 0 l.£6 0. 1.26 10.53 
86 5001 V500 14. £9 5 5 0 3. 14 0. 3.14 26.32 
97  *?■?? 14. £9 0 0 0 0. 0. 0. 0. 
88  ttit 14.29 0 0 0 0. 0. 0. 0. 
89 85 J V£5 14.29 1 1 0 .63 0. .63 11.11 
90  50J V50 14. £9 0 0 0 0. 0. 0. 0. 
91   75 J V75 14.£9 4 4 0 £.5£ 0. 2.52 44.44 
9£   100.1 VI 00 14.29 3 3 0 1.89 0. 1.89 33.33 
93  500J V500 14.£9 1 1 0 .63 0. .63 11.11 
94   ???? 14.29 0 0 0 0. 0. 0. 0. 
95 mt 14.£9 0 0 0 0. 0. 0. 0. 
96  £5K V£5 14.29 0 0 0 0. 0. 0. 0. 
97  5 OK V50 14.£9 2 2 0 1.26 0. 1.26 33.33 
98  75i; V75 14.29 2 2 0 1.26 0. 1.26 33.33 
99   10OK VI 00 14.29 1 1 0 .63 0. .63 16.67 

100  500K V500 14.£9 1 1 0 .63 0. .63 16.«^ 
ioi m? 14.29 0 0 0 0. 0. 0. 0. 
10£  ttit 14.29 0 0 0 0. 0. 0. 0. 
103  85L V25 14.29 1 1 0 .63 0. .63 20.00 
104   50L V50 14.29 2 2 0 l.£6 0. 1.26 40.00 
105  75L V75 14.29 0 0 0 0. 0. 0. 0. 
106   10OL VI 00 14.29 0 0 0 0. 0. 0. 0. 
107  500L V500 14.29 £ 2 0 1.26 0. 1.26 40.00 
108   ???? 14.£9 0 0 0 0. 0. 0. 0. 
109 $$$$ 14.29 0 0 0 0. 0. 0. 0. 
110  £5M V£5 14.£9 1 1 0 .63 0. .63 50. 00 
111   SOM V5Ü 14.29 0 0 0 0. 0. 0. 0. 
112  75M V75 14.29 0 0 0 0. 0. 0. 0. 
113   lOOM V100 14.29 0 0 0 0. 0. 0. 0. 
114  500M V500 14.29 1 I 0 .63 0. .63 50.00 
115  ???? 14.29 0 0 0 0. 0. 0. 0. 
116  tttt 14.29 0 0 0 0. 0. 0. 0. 
117 £5ti V25 14.29 0 0 0 0. 0. 0. 0. 
118  5 OH V50 14.29 0 0 0 0.. 0. 0. 0. 
119  75H V75 14.29 0 0 0 0. 0. 0. 0. 
120 toon VI00 14.29 0 0 0 0. 0. 0. 0. 
1£1   50UH V500 14.29 1 1 0 .63 0. .63 100.00 
i2£ in? 14.29 0 0 0 0. 0. 0. 0. 
123  ttit 14.29 0 0 0 0. 0. 0. 0. 
124  25D V£5 14.29 0 0 0 0. 0. 0. 0. 
125 500 V50 14.29 0 0 0 u. 0. 0. 0. 
126  750 V75 14.29 0 0 0 0. 0. 0. 0. 
127   1000 V100 14.29 0 0 0 0. 0. 0. 0. 
128 5000 V500 14.29 1 1 0 .63 0. .63 100.00 
129  TtTt 14.29 0 0 0 0. 0. 0. 0. 
»30 ttt* 14.29 0 0 0 0. 0. 0. 0. 
131   25t> V25 14.29 0 0 0 0. 0. 0. 0. 
132 50P V50 14.29 0 0 0 0. 0. 0. 0. 
in  75P V75 14.29 0 0 0 0. 0. 0. 0. 
>34   mop VI00 14.29 0 0 0 0. 0. 0. 0. 
JW ^OOP VSOO 14.29 0 0 0 0. 0. 0. 0. in mi 14.29 0 0 0 0. 0. 0. 0. 
«3? Ult 

►♦♦♦♦♦♦ 
14.29 0 0 

♦♦♦•♦• 
0 

«««♦4 
u. 0. 0. 

♦♦•♦♦♦♦ 
0. 
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EXHTRIT  D-ll. LOGIC TREE FOR ANALYZING FREQUENCY OF SIDE 
HOLES  IN LONGITUDINAL AND VERTICAL MATRIX 

hmn: MHMI:' 

♦♦♦♦«♦ ♦♦♦♦♦•« ♦♦♦♦♦♦ 

nu. tiMiit EVENT MEI6HT —(:•-- __r — -rv-D- —SI — ~i£— —PT— —-PP— 
1   lEVO Pfti 100.00 88 347 0 100.00 0. 100.00 100.00 
£.■  lOl.i KDWl £5,00 62 62 0 70.45 0. 70.45 70.45 
3  STRH STEP £5.00 £1 21 0 £3.86 0. £3.86 23.86 
4   ?•?•?? £5.00 0 0 0 0. 0. 0. 0. 
5 llli £5.00 5 5 0 5.68 0. 5.68 5.68 
«. mo CP10 10. 00 £4 £4 0 £7.£7 0. £7.£7 38.71 
7  P£0 CP£0 10. 00 8 i> 0 9.09 0. 9. 09 12.90 
8 £30 CP30 10. 00 13 13 0 14.77 0. 14.77 20.97 
«< E40 CP4 0 10. 00 6 6 0 6.82 0. 6.S2 9.68 

10 b50 CP50 10.00 4 4 0 4.55 0. 4.55 6.45 
11  B6Ü CP60 10.00 3 3 0 3.41 0. 3.41 4.84 
1£  B70 CP70 10.00 £ £ 0 £.£7 0. £.27 3.23 
13 199 CP99 10.00 0 0 0 0. 0. 0. 0. 
»4 ?n? 10.00 0 0 0 0. 0. 0. 0. 
15 It«« 10.00 £ £ 0 2.27 0. £.£7 3.23 
16 ilO C P1 0 10.00 6 6 0 6.82 0. 6.82 £8.57 
17  ScO CP£0 10. 00 9 9 0 10.23 0. 10.23 4£.86 
18 530 CP30 10.00 3 3 0 3.41 0. 3.41 14.29 
19  i40 CP40 10,00 3 3 0 3.41 0. 3.41 14.£9 
£:0  S^O CP50 10.00 0 0 0 0. 0. 0. 0. 
£1   St.0 CPt.0 10.00 0 0 0 0. 0. 0. 0. 
£c'  S70 CP70 10.00 0 0 0 0, 0. 0. 0. 
£3 S99 CP99 10.00 0 0 0 0. 0. 0. 0. 
£4  >•?;■•?• 10.00 0 0 0 0. 0. 0. 0. 
£5  «««« 10.00 0 0 0 0. 0. 0. 0. 
26 g5fl V£5 14.£9 4 4 0 4.55 0. 4.55 16.67 
£7 5 Oft V50 14. £9 5 5 0 5.68 0. 5.68 £0.83 
£& 75« V75 14.£9 5 5 0 5.68 0. 5.68 £0.83 
£9  100* VI 00 14.£9 5 5 0 5.68 0. 5.68 £0.83 
30 500* V500 14. £9 3 3 0 3.41 0. 3.41 1£.50 
31 m? 14.£9 0 0 0 0. 0. 0. 0. 
3£ ««$« 14.£9 £ £ 0 2.27 0. 2.27 8.33 
33 25B V£5 14.£9 £ £ 0 2.27 0. 2.27 £5.00 
34 50B V50 14.£9 3 3 0 3.41 0. 3.41 37.50 
35 756 V75 14.£9 1 1 0 1.14 0. 1.14 1£.50 
36   I OOP VI 00 14. £9 £ £ 0 2.27 0. 2.27 £5.00 
37 5001: V500 14.£9 0 0 0 0. 0. 0. 0. 
33  ???? 14.£9 0 0 0 0. 0. 0. 0. 
39 It«« 14.£9 0 0 0 0. 0. 0. 0. 
40 £5C V£5 14.£9 0 0 0 0. 0. 0. 0. 
41  50C V50 14.£9 3 3 0 3.41 0. 3.41 23.08 
4£  75C V?5 14.£9 3 3 0 3.41 0. 3.41 23.08 
43   100C VIOO 14.£9 4 4 0 4.55 0. 4.35 30.77 
44 500C V500 14.£9 3 3 0 3.41 0. 3.41 23.08 
45 ???? 14.£9 0 0 0 0. 0. 0. 0. 
46 ft«« 14.£9 0 0 0 0. 0. 0. 0. 
47 £5D V£5 14.£9 1 1 0 1.14 0. 1.14 16.67 
48 50Ii V50 14.£9 1 1 0 1.14 0. 1.14 16.67 
49 75D V75 14. £9 £ £ 0 £.27 0. 2.27 33.33 
50  100D VIOO 14.£9 0 0 0 0. 0. 0. 0. 
51  5005 V500 14.£9 £ 2 0 2.27 0. 2.27 33.33 
52 7177 14.£9 0 0 0 0. 0. 0. 0. 
53 m$ 14.£9 0 0 0 0. 0. 0. 0. 
54 £5E V£5 14.£9 0 0 0 0. 0. 0. 0. 
55 50E V50 14.29 £ 2 0 £.27 0. 2.27 50.00 
56 75E vr5 14.29 1 1 0 1.14 0. 1.14 25.00 
57  100E VIOO 14.29 1 1 0 1.14 0. 1.14 25.00 
58 500E V500 14.29 0 0 0 0. 0. 0. 0. 
59 7777 14.29 0 0 0 0. 0. 0. 0. 
60 11«« 14.29 0 0 0 0. 0. 0. 0. 
61  £5F V£5 14.29 0 0 0 0. 0. 0. 0. 
6£ 50F V50 14.29 1 1 0 1.14 0. 1.14 3J.33 
63 75F V75 14.29 0 0 0 0. 0. 0. 0. 
64  1Ü0F vigo 14.29 1 1 0 1.14 0. 1.14 33.33 
65 500F V500 14.29 0 0 0 0. 0. 0. 0. 
66 7777 14.29 0 0 0 0. 0. 0. 0. 

< 

r: 
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EXHIBIT D-U.   (Continued) 

67 im 14. £9 I 1 0 1. 14 0. 1. 14 33.33 
68 £5G    Vt

::=. 14.29 0 0 0 0. 0. 0. 0. 
69 506    VJO 14 . £ ? 0 0 0 0. 0. 0. 0. 
70 750     V75 14.29 0 0 0 u. fj. 0. 0. 
7J   1006 VIOO 14.29 I 1 0 1. 14 0. 1. 14 50.00 
7 c: 50 06 V500 14.29 1 1 0 1. 14 0. 1. 14 50.00 
73  ''-■'''' 14.29 0 0 0 0. 0. 0. 0. 
74 ilil 14.29 0 0 0 0. 0. 0. 0. 
75 e5H    V25 14.29 0 0 0 0. 0. 0. 0. 
76 5OH    V50 14.29 0 0 0 0. 0. 0. 0. 

'77  75H    Vr1;. 14,29 0 0 0 0. 0. 0. 0. 
7y  10OH VI00 14.29 0 0 0 0. 0. 0. 0. 
79 50OH V500 14.29 0 0 0 0. 0. 0. 0. 
60 ???? 14. 29 0 0 0 0. 0. 0. 0. 
ei *$i» 14.29 0 0 0 0. 0. 0. 0. 
8£ £51     V£5 14.29 0 0 0 0. 0. 0. 0. 
83 501     V50 14.29 3 3 0 3. 41 0. 3. 41 50.00 
84 751     V75 14.29 £ £ 0 2. £7 0. 2. £7 33.33 
85  1001   VI00 14.29 0 0 0 0. 0. 0. 0. 
86 5001   V50Ü 14.29 I 1 0 1. 14 0. 1. 14 16.67 
87   ???? 14.29 0 0 0 0. 0. 0. 0. 
88 J.*«. 14.29 0 0 0 0. 0. 0. 0. 
89 £5.1    V£5 14.29 £ £ 0 £. 27 0. 2, £7 ££.££ 
90 50J    V50 14.29 £ 2 0 £. 27 0. £. £7 22.22 
91  75J    V75 14.29 1 1 0 1. 14 0. 1. 14 11.11 
9£  100J VI00 14.29 3 3 0 5. 41 0. 3. 41 33.33 
93 500J V500 14.29 1 1 0 1. 14 0. 1. 14 11.11 
94  T??-? 14.29 0 0 0 0. 0. 0. 0. 
95 $«$« 14.29 0 0 0 0. 0. 0. 0. 
96 85K     V£5 W.29 0 0 0 0, 0. 0. 0. 
97 5OK     V50 14.29 1 I 0 1. 14 0. 1. 14 33.33 
98 751      V75 14.29 0 0 0 0. 0. 0. 0. 
99  100k  VI00 14.29 0 0 0 0. 0. 0. 0. 

100 50OK  V50 0 14.29 £ 2 0 £. 27 0. £. £7 66.67 
101   ???? 14.29 0 0 0 0. 0. 0. 0. 
io£ im 14.29 0 0 0 0. 0. 0. 0. 
103 £5L     V£5 14.29 1 1 0 1. 14 0. 1. 14 33.33 
104 50L     V50 14.29 1 1 0 1. 14 0. 1. 14 33.33 
105 75L     V75 14.29 1 1 0 1. 14 0. 1. 14 33.33 
106  100L  VI00 14.29 0 0 0 0. 0. 0. 0. 
107 500L  V5Ü0 14.29 0 0 0 0. 0. 0. 0. 
108 ???? 14.29 0 0 0 0. 0. 0. 0. 
109 1114 14.29 0 0 0 0. 0. 0. 0. 
110 £5M    V25 14.29 0 0 0 0. 0. 0. 0. 
115   50M    V50 14.29 0 0 0 0. 0. 0. 0. 
ll£ 75M     V75 14.29 0 0 0 0. 0. 0. 0. 
113   'OOM VI00 14.29 0 0 0 0. 0. 0. 0. 
114 500M V500 14.29 0 0 0 0. 0. 0. 0. 
115 ???? 14.29 0 0 0 0. 0. 0. 0. 
116 %%%% 14.29 0 0 0 0. 0. 0. 0. 
117 25M    V£5 14.29 0 0 0 0. 0. 0. 0. 
118 50H    V50 14.29 0 0 0 0. 0. 0. 0. 
119  r5M    V75 14.29 0 0 0 0. 0. 0. 0. 
1£0 tOOli VI 00 14.29 0 0 0 0. 0. 0. 0. 
181   500H V500 14.29 0 0 0 0. 0. 0. 0. 
i££ ?m 14.29 0 0 0 0. 0. 0. 0. 
1£3 lilt 14.29 0 0 0 0. 0. 0. 0. 
124 £50    V£5 14.29 0 0 0 0. 0. 0. 0. 
185 500    V50 14.29 0 0 0 0. 0. 0. 0. 
126 750    V75 14.29 0 0 0 0. 0. 0. 0. 
127 100O VI00 14.29 0 0 0 0. 0. 0. 0. 
128 500D V500 14.29 0 0 0 0. 0. 0. 0. 
129 m? 14.2:« 0 0 0 Ü. 0. 0. 0. 
130 Ml* 14.29 0 0 0 0. 0. 0. 0. 
131  £5P    V25 14.29 0 0 0 0. 0. 0. 0. 
132 50P    V50 14.29 0 0 0 0. 0. 0. 0. 
133 75P    V75 14.29 0 0 0 u. 0. 0. 0. 
134  I OOP VI00 14.29 (1 0 0 0. 0. 0. 0. 
135 500P  V500 14.29 0 0 0 0. 0. 0. 0. 
136 ff'»? t4.29 0 0 0 0. 0. 0. 0. 
&AA  *   .                  _ ^  

14.29 0 0 
A A. A A Ad L* JA. A A 

u. 
* A. A fe* AA 

0. 0. 
k A*4 

0. 
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EXHIBIT D-12. LOGIC TREE FOR ANALYZING FREQUENCY OF SIDE WASTED 
THROUGH  DAMAGE  IN LONGITUDINAL AND VERTICAL MATRIX 

NODE  NAME? ALL 
«•♦«•« »♦♦♦♦♦ ♦ ♦♦• ♦ •♦ »•*•* ♦ ♦< >♦♦♦♦♦♦ 

HO.   NAME EVENT WEIGHT —p— —C— -(VO- —SI — — i2— —PT -- —pp— 
1   l-EVO PAS 1 0 0. 0 0 5 ££ 0 u :M:> 0. 100. 00 100.00 
t    IÜM BOM 1 £5. 00 4 4 0 00. 00 0. 80. 00 SO. 00 
3 STRM STEP 25. 00 0 0 0 0. 0. 0. 0. 
4  ???? 25. 00 0 0 u u. 0. 0. 0. 
5 «.111. £5. 00 1 1 0 20. 00 0, 20. 00 20. 00 
6 BIO CP10 10. 00 :-■ 2 0 40. 00 0. 40. 00 50.00 

. 7 620 CP20 10. 00 o 0 0 0. 0. 0. 0. 
8 r;:-io CP30 10.00 0 0 0 0. 0. 0. 0. 
9  B40 CP40 10. 00 0 0 0 0. 0. 0. 0. 

10 B50 CP50 10. 00 2 2 0 40. 00 0. 4 0. 00 50.00 
11   £:60 CP60 10. 00 0 0 0 0. 0. 0. 0. 
1£  fc'?0 C.P70 10.00 0 0 0 0. 0. 0. 0. 
13 £99 CP99 10. 00 0 0 0 0. 0. 0. 0. 
14 m? 10. 00 0 0 0 0. 0. 0. 0. 
1^.  iLH. 10.00 0 0 0 0. 0. 0. 0. 
16 S10 CP10 10. 00 0 0 0 0. 0. 0. 0. 
17  SSO CP20 10. 00 0 0 0 0. 0. 0. 0. 
18  S30 CP30 10. 00 0 0 0 0. 0. 0. 0. 
19 ;4o CP40 10.00 0 0 0 0. 0. 0. 0. 
£•0 sräo CP50 10. 00 0 0 0 0. 0. 0. 0. 
£1   S60 CP60 10. 00 0 0 0 0. 0. 0. 0. 
££•  570 i;p7o 10. 00 0 0 0 0. 0. 0. 0. 
23 S99 CP99 io. oo 0 0 0 0. 0. 0. 0. 
24   ???? 10.00 n 0 0 0. 0. 0. 0. 
£5  t$$t 10. 00 0 0 0 0. 0. 0. 0. 
26 £5fl V25 14.29 0 0 0 u. 0. 0. 0. 
27 SOfi V50 14.29 1 1 0 20. 00 0. 20. 00 50. 00 
28 rsfl V75 14.29 1 1 0 20. 00 0. 20. 00 50. 00 
29  1001=1 VI00 14.29 0 0 0 0. 0. 0. 0. 
30 500ft V500 14.29 0 0 0 0. 0. 0. 0. 
31   ???"? 14.29 0 0 0 0. 0. 0. 0. 
32 $$$S 14.29 0 0 0 0. 0. 0. 0. 
33 £5B V25 14.29 0 0 0 0. 0. 0. 0. 
34 50li V50 14.29 0 0 0 0. 0. 0. 0. 
35 75B V75 14.29 0 0 0 0. 0. 0. 0. 
36   1001: VI 00 14.29 f 0 0 0. 0. 0. 0. 
37 50 Of; V500 14.29 0 0 0 0. 0. 0. 0. 
3S(  ?'/-7? 14.29 0 0 0 0. 0. 0. 0. 
39 sm 14.29 0 0 0 0. 0. 0. 0. 
40 25C V25 14.29 0 0 Ü 0. 0. 0. 0. 
41  50C V50 14.29 0 0 0 0. 0. 0. 0. 
42 75C V75 14.29 0 0 0 0. 0. 0. 0. 
'.3  100C VI 00 14.29 0 0 0 0. 0. 0. 0. 
44  500C V500 14.29 0 0 0 0. 0. 0. 0. 
45 ?m 14.29 0 0 0 0. 0. 0. 0. 
46 fltt 14.29 0 0 0 0. 0. 0. 0. 
47 £5ri V£5 14.29 0 0 0 0. 0. 0. 0. 
43 5011 V50 14.29 0 0 0 0. 0. 0. 0. 
49 75D V75 14.29 0 0 0 0. 0. 0. 0. 
50  lOOD V100 14.29 0 0 0 0. 0. 0. 0. 
51  SOOD V500 14.29 0 0 0 0. 0. 0. 0. 
52 ?m 14.29 0 0 0 0. 0. 0. 0. 
53 $n% 14.29 0 0 0 0. 0. 0. 0. 
54 25E V25 14.29 0 0 0 0. 0. 0. 0. 
55 50E V50 14.29 2 £ 0 40. 00 0. 40. »0 100.00 
56  75E V75 14.29 0 0 0 0. 0. 0. 0. 
57  100E VI00 14.29 0 0 0 0. 0. 0. 0. 
58 500E V500 14.29 0 0 0 0. 0. 0. 0. 
59 m? 14.29 0 0 0 0. 0. 0. 0. 
60 tttt 14.29 0 0 0 0. 0. 0. 0. 
61  25F V25 14.29 0 0 0 0. 0. 0. 0. 
6£ 5 OF V50 14.29 0 0 0 0. 0. 0. 0. 
63 ?5F V75 14.29 0 0 0 0. 0. 0. 0. 
64  100F VIOO 14.29 0 0 0 0. 0. 0. u. 
65 500F V500 14.29 0 0 0 0. 0. 0. 0. 
66 ???? 14.29 0 0 0 0. 0. 0. 0. -;      • .. 

v.:, 
■ - ... 



D-28 

EXHIBIT D-I2.   (Continued) 

67  Wi 14. £9 0 0 0 0. 0. 0. 0. 
68  c'5>; V£5 1 4. £9 0 0 0 0. 0. 0. 0. 
6'?  T.OG V'.'O 14. £9 0 0 0 0. 0. 0. 0. 
70   ?M V75 14. £9 0 0 0 0. 0. 0. 0. 
7i looe VI 00 14. £.9 0 0 0 0. 0. 0. 0. 
72  500G V5 0 0 14. £9 0 0 0 0. 0. 0. 0. 
73   V''?' 14. £9 II 0 0 0. 0. 0. 0. 
74   illl 14, £9 0 0 0 0. 0. 0. 0. 
75  85H V£5 14. £9 0 0 0 0. 0. 0. 0. 
76  5 OH V5Ü 14. £9 0 0 0 0. 0. 0. 0. 

• 77   75H V75 »4. £9 0 0 0 0. 0. 0. 0. 
76   1ÖOH V1 0 0 1 4. £9 0 0 0 0. 0. 0. 0. 
?'f» 50 OH V5 0 0 14. £9 0 0 0 0. 0. 0. 0. 
80   ???? 14. £9 0 0 0 0. 0. 0. 0. 
81   IHI 14. £9 0 0 0 0. 0. 0. 0. 
82 £51 V£5 14. £9 0 0 0 0. 0. 0. 0. 
S3 501 V50 14. £9 0 0 0 0. 0. 0. 0. 
84  751 V75 14. £9 0 0 0 0. 0. 0. 0. 
85   1001 VI 00 14.£9 0 0 0 0. 0. 0. 0. 
86  5001 V500 14.£9 0 0 0 0. 0. 0. 0. 
87   ???? 14. £9 0 0 0 0. 0. 0. 0. 
88  Uli 14.£9 0 0 Ü 0. 0. 0. 0. 
89  £5J V£5 14. £9 0 0 0 0. 0. 0. 0. 
90  50J V50 14. £9 0 0 0 0. 0. 0. 0. 
91   75 J V75 14.£9 0 0 0 0. 0. 0. 0. 
9£   100J VI 00 14. £9 0 0 0 0. 0. 0. 0. 
93  500J V500 14. £9 0 0 0 0. 0. 0. 0. 
94  ???? 14.£9 0 0 0 0. 0. 0. 0. 
95 tilt 14.£9 0 0 0 0. 0. 0. 0. 
96 25K V£5 14. £9 0 0 0 0. 0. 0. 0. 
97 50K V50 14.£9 0 0 0 0. 0. 0. 0. 
98  75t' V75 14. £9 0 0 0 0. 0. 0. 0. 
99   100K VI 00 14. £9 0 0 0 0. 0. 0. 0. 

100 500K V500 14.£9 0 0 0 0. 0. 0. 0. 
loi m? 14.£9 0 0 0 0. 0. 0. 0. 
10£ »S$« 14.£9 0 0 0 0. 0. 0. 0. 
103  £5L V£5 14.£9 0 0 0 0. 0. 0. 0. 
104  50L V50          1 14.£9 0 0 0 0. 0. 0. 0. 
105  75L V75 4, £9 0 0 0 0. 0. 0. 0. 
106   100L VI 00 4. £9 0 0 0 0. 0. 0. 0. 
107  500L V500 4.£9 0 0 0 0. 0. 0. 0. 
108  7777 14. £9 0 0 0 0. 0. 0. 0. 
109  S$$$ 4. £9 0 0 0 0. 0. 0. 0. 
110 £-5« V25 4. £9 0 0 0 0. 0. 0. 0. 
111   50M V50 14.£9 0 0 0 0. 0. 0. 0. 
112  75M V75          1 4. £9 0 0 0 0. 0. 0. 0. 
113   100M VI00        1 4. £9 0 0 0 0. 0. 0. 0. 
114  50ÖM V500        1 4.£9 0 0 0 0. 0. 0. 0. 
115 ??r? 4. £9 0 0 0 0. 0. 0. 0. 
116 $$$! 4.£9 0 0 0 Ü. 0. 0. 0. 
117 £5M V£5 4.£9 0 0 0 0. 0. 0. 0. 
118 5OH V50          I 4.£9 0 0 0 0. 0. 0. 0. 
119  75« V75           1 4. £9 0 0 0 0. 0. 0. 0. 
1£0   lOOM VI00        ) 4.£9 0 0 0 0. 0. 0. 0. 
121   500H V500 4. £9 0 0 0 0. 0. 0. 0. 
1££   7777 4.£9 0 0 0 u. 0. 0. 0. 
1£3 fff« 4.29 0 0 0 0. 0. 0. 0. 
1£4  £5Ü V£5 4. £9 0 0 0 0. 0. 0. 0. 
I£5 50D V50          1 4.£9 0 0 0 Ü. 0. 0. 0. 
I£6 750 V75           1 4. £9 0 0 0 0. 0. 0. 0. 
I£7   1000 VI00        1 4.29 0 0 0 0. 0. 0. 0. 
1£3 5000 V500        1 4.29 0 0 0 0. 0. 0. 0. 
1£9 7777 4. £9 0 0 0 0. 0. 0. 0. 
130 UTt 4.29 0 0 0 0. 0. 0. 0. 
131   £5P V£5          1 4.29 0 0 0 0. 0. 0. 0. 
13£ 5OP V50          1 4.29 0 0 0 u. 0. 0. 0. 
133  75P V75          1 4.29 0 0 0 u. 0. 0. 0. 
134   100P VI00       1 4.29 0 0 Ü 0. o. 0. 0. 
135 5M0P V500       1 4.29 0 0 0 0. 0. 0. 0. 
136 7777 4.29 0 0 u 0. 0. 0. 0. 
«37 *|itt 

»♦•♦•♦♦« 
4.29 

.♦♦♦•♦♦« 
0 

•««♦•4 
0 0 

♦ ♦♦♦♦ 
0. 0. 

.♦♦♦♦♦♦< 
0. 

♦♦♦♦♦♦< 
0. 

»♦«*•♦♦ 

(a) 
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EXHIBIT D-13-     LOGIC TREE FOR ANALYZING CRACK LENGTH 

HUM- nmz': ALL 
no. nrnit; EVEHT WEIGHT — p— —,;- _ 

1  LEVO Ct-ttr 1 00. 00 456 ,1289 
8 PftS    PflS 7. 14 159 ■ A 159 
3 PflB    F'ftE 7. 14 57 57 
4 Pflli    PA» 7. 14 17 17 
5 PftE    PflE 7. 14 4? 49 
6 K'il    KSB 7. 14 .-■■7 37 

■ 7 KSIi    KSD 7. 14 30 30 
6 KES    KES 7. 14 33 33 
9 ixn   i EH 7.14 22 ££ 

10 KEF:     (El; 7. 14 7 7 
11   UPC     UPC 7.14 9 9 
1£ LUC    LWC 7. 14 7 7 
13 COM    CUM 7.14 5 5 
14 ???? 7. 14 0 0 
15 1111 7.14 41 1        4 
16 Lift    LLT1 14, £9 70 70 
17 L3ft    LLT;3 14. c:? 15 15 
IS Ltft    LLTe 14. £9 7 7 
19 LI Oft LL10 14. £9 5 5 
20 LI 1ft LGIO 14. £9 10 10 
21   ???? 14. £9 0 0 
2£ iSVt 14.29 52 52 
23 LIB    LLT1 14. £9 .   18 IS 
£4 L3B    LLT3 14. £9 2 £ 
25 L6fl    LLTt. 14.29 0 0 
26 L10E LL10 14. £9 0 0 
27  LUC  LGIO 14.£9 9 9 
28 ???? 14. £9 0 0 
29 m* 14. £9 23 £8 
30 LIC     LLT1 14. £9 3 3 
31  L3C    LLT3 14. £9 1 I 
32 L6C     LLT6 14. £9 1 1 
33 L10C LL10 14. £9 0 0 
34  LUC  LGIO 14. £9 2 2 
35 ???? 14. £9 0 0 
36 111% 14. £9 10 10 
37 LID    LLT1 14. £9 15 15 
38 L3D    LLTl: 14. £9 12 12 
39 L6ri    LLT6 14. £9 7 7 
40 LI Oil LL10 14. £9 £ 2 
41  Lll» LGIO 14.29 4 4 
42 ???? 14.29 0 0 
43 m« 14.29 9 9 
44 LIE    LLTl 14.29 5 5 
45 L3E    LLTl: 14.29 S 8 
46 L6E    LLT6 14. £9 £ 2 
47 L10E LL10 14.29 1 1 
48 LI IE LGIO 14.29 9 9 
49 m? 14.29 0 0 
50 ttn 14.29 1£ 12 
51  HF    LLTl 14.29 3 3 
52 L3F    LLT3 14.29 3 3 
53 L6F    LLT6 14.29 2 2 
54 LI OF LL10 14.29 3 3 
55 11 IF LGIO 14.29 3 3 
56  ??'<? 14.29 0 0 
57 $$«$ 14.29 16 16 
58 L1G    LLTl 14.29 12 12 
59 L3G    LLT3 14. £9 3 3 
60 L6G    LLT6 14.29 1 1 
61  L106 LL10 14.29 4 4 
62 LUG LGIO 14.29 0 0 
63 ???? 14.29 0 0 

«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦^♦♦♦♦♦♦♦♦♦♦» 

H-'U- —SI — —S2-- —FT— --PP— 
0 100,00 0, 100.00 100. 0 0 
0 36.47 0. 36.47 36.47 
0 13.07 0. 13.07 13. 07 
0 3.90 0. 3.90 3,90 
0 11.24 0, 11. £4 11. £4 
0 8.49 0. 8.49 8.49 
0 6.0? 0. 6.88 6.8* 
0 7.57 0. 7.57 7.57 
Ü 5.05 0. 5.05 5. 05 
0 1.61 0. 1,61 1.61 
0 2. 06 0. 2.06 2.06 
0 1.61 0. 1.61 1.61 
0 1.15 0, 1.15 1.15 
0 0. 0. 0. 0. 
0 .9£ 0. .92 .92 
0 16,06 0. 16.06 44.03 
0 3.44 0. 3.44 9.43 
0 1.61 0. 1.61 4.40 
n 1.15 0. 1.15 3.14 
0 £.£9 0. 2.29 6. £9 
0 0. 0» 0. 0. 
0 11.93 0. 11.93 32.70 
0 4.13 0. 4.13 31.58 
0 .46 0. .46 3.51 
0 0. 0. 0. 0. 
0 0. 0. 0. 0. 
0 2.06 0. 2.06 15.79 
0 0. 0. 0. 0. 
0 6.42 0. 6.42 49.12 
0 .69 0. .69 17.65 
0 .23 0. .23 5.88 
0 .23 0. .23 5.88 
0 0. 0. 0. 0. 
0 .46 0. .46 11.76 
0 0. 0. 0. 0. 
0 2.29 0. 2.29 53.82 
0 3.44 0. 3.44 30.61 
0 2.75 0. 2.75 24.49 
0 1.61 0. 1.61 1'«.29 
0 .46 0. .46 4.08 
0 .92 0. .92 8.16 
0 0. 0. 0. 0. 
0 2.06 0. 2.06 18.37 
0 1.15 0. 1.15 13.51 
0 1.83 0. 1.83 £1.62 
0 .46 0. .46 5.41 
0 .23 0. .23 2.70 
0 2.06 0. 2.06 24.32 
0 0. 0. 0. 0. 
0 2.75 0. 2.75 32.43 
0 .69 0. .69 10.00 
0 .69 0. .69 10.00 
0 .46 0. .46 6.67 
0 .69 0. .69 10.00 
0 .69 0. .69 10.00 
0 0. 0. 0. 0. 
0 3.67 0. 3.6? 53.33 
0 2.75 0. 2.75 36.36 
0 .69 0. .69 9.09 
0 .23 0. .23 3.03 
0 .92 0. .92 12.12 
0 0. 0. 0. 0. 
0 0. 0. 0. 0. 

■ 
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EXHIBIT D-13.   (Continued) 

CA mt 14. £9 13 n 0 2.93 0. 2.93 39.39 
65 LJH LLT1 14. £9 7 7 0 1.61 0. 1.61 31.32 
66 L3H LLT3 14.£'? 3 3 0 .69 0. .69 13.64 
67 L6H LLT.;. 1 4. £9 4 4 0 .92 0. .92 IS.IS 
68 LI Oh LL10 14. £9 1 ) 0 .23 0. .23 4.55 
69 LUH LG10 14. £9 £ 8 0 .46 0. .46 9.09 
70 7777 i4.£;' 0 0 0 0. 0. 0. 0. 
71 -mi 14. £9 5 5 0 1.15 0. 1.15 £2.73 
72 Lll LLT1 14. £9 0 0 0 0. 0. 0. 0. 
73 L3I LLT3 14.£9 1 1 0 .23 0. .23 14.29 
74 L6I LLT* 14. £9 0 0 0 0. 0. 0. 0. 
75 LI 01 LLIO 14.£9 1 1 0 .23 0. .23 14.29 
76 LI 11 LG10 14.£9 0 0 0 0. 0. 0. 0. 
77 7777 14.29 0 0 0 0. 0. 0. 0. 
78 m$ 14.£9 5 5 0 1.15 0. 1.15 71.43 
79 L1J LLT1 14. £9 3 3 0 .69 0. .69 33.33 
80 L3J LLT3 14. £9 0 0 0 0. 0. 0. 0. 
81 L6J LLT6 14.£9 1 1 0 .23 0. .23 11.11 
82 L10J LLIO 14. £9 0 0 0 Ü. 0. 0. 0. 
83 LIU LGIO 14. £9 1 1 0 .23 0. .23 11.11 
84 7777 14.£9 0 0 0 0. 0. 0. 0. 
85 Jilt 14.29 4 4 0 .92 0. .92 44.44 
86 LU: LLT1 14.29 1 1 0 .23 0. .23 14.29 
67 L3K LLT 3 14.£9 0 0 0 0. 0. 0. 0. 
88 L6K LLT6 14. £9 1 1 0 .23 0. .23 14.'29 
B9 LI OK LLIO 14.£9 0 0 0 0. 0. 0. 0. 
90 LI IK LGIO 14.29 I 1 0 .23 0. .23 14.29 
91  7777 14. £9 0 0 0 0. 0. 0. 0. 
92 Silt 14.£9 4 4 0 .92 0. .92 57.14 
93 L1L LLT1 14. £9 0 0 0 (i. 0. 0. 0. 
94 L3L LLT3 14. £9 0 0 0 0. 0. 0. 0. 
95 L6L LLT6 14. £9 1 1 0 .23 0. fi* 20.00 
96 L10L LLIO 14.£9 0 0 0 0. 0. 0. 0. 
97 LllL LGIO 14.29 1 I 0 .£3 0. .23 20. 00 
98 7777 14.29 0 0 0 0. 0. 0. 0. 
99 111« 14.29 3 3 0 .69 0. .69 60.00 
♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦♦«♦•♦♦♦♦♦♦♦♦♦♦♦♦♦•♦♦♦♦♦♦♦♦♦♦«♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 
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EXHIBIT D-14.  LOGIC TREE FOR ANALYZING AREA OF HOLED DAMAGE 

HDtiC   liriiC"- MIL 
»•♦••«• 

no,  rtrtiit LVMIT MU I OHT _-(,.... __i; __ -M'tl- —' 1" -''£— --rr-- --PF— 
J LCVO HOI r 10M. 00 54 r 12&? 0 100.00 0. loo. oo 1 00. 00 
e w.   rn: r. 14 <■■■■) 88 0 ?'.•. 36 0. 2^.. 56 25, 36 
3   rHI.      IllJ: ^. !•« TA 74 0 21.3 3 0. :■! . j :; 21,5 3 
4   f.tli      1 Mil r. 14 11 11 0 3.17 0. "3.'17 3,17 
5 I--HL   rat r. !4 4." 4^ 0 12.10 0. 12. 10 12, 10 
6. K:I.   \:\ 7.14 37 5T' 0 1U.66 0. 1 0, 66 10.66 
7 »:ui   i en 7. 14 16 i»;. 0 4. •: i 0. 4,61 4.61 
e it:   it; 7. J4 19 r:-- 0 5». 4:3 0. 5,4:? 5.4:? 
9 nil   IEP r. 14 ir 17 0 4.9 0 0. 4,-?0 4. 90 

10   IFf:      1 tl 7. 14 £0 20 0 t.. 76 0. 5,76 5.76 
It V>'>    -,'••• 7.14 £ 2 0 .58 0. .58 .5* 
i? ■ ■ 7.14 15 13 0 3.75 0. 3.75 3.75 
1 ■  c.-l- 7. 14 5 rt 0 1.44 0, 1.44 1.44 
J< 7.14 0 0 0 0. 0. 0. 0. 
J'..   . li) 7.14 3 5 0 .86 0, .56 .^6 
16  !'<i-U'i LI 00 33,33 74 74 0 21.53 0. 21.55 S4. 09 
17   ?VV7 33.33 0 0 0 0. 0. 0. 0. 
1&   tttt 33.35 14 14 0 4.03 0, 4.03 15.91 
19 ftRUE LI 00 33. 33 58 58 0 16.71 0. 16.71 78.38 
&0  ?tT? 33.33 0 0 0 U. 0, 0. 0. 
£1   Jlti 33.33 16 16 0 4.61 0, 4.61 21,62 
£2 fiPLC  LI 00 33.33 10 10 0 2. es 0. 2.88 90,91 
£3 -m? 33.33 0 0 0 0. 0, 0. 0. 
£4  Sill 33.33 1 1 0 .29 0, .29 9.09 
£5  ftfLIi LI 00 33. 33 ;■? 39 0 11.24 0. 11.24 92,:56 
£6 ?TT? 33. 33 0 0 0 0. 0. 0. 0. 
£7 lilt 33. 33 3 3 0 .86 0. .86 ?, 14 
£8  ftFLE LI 00 33.35 25 25 0 7.20 0. 7.20 67.57 
£9  ?'•?? 33.33 0 0 0 0. 0. 0. 0. 
30  VIM. 33.33 12 12 0 3.46 0. 3.46 32.43 
31   ftFLf   LI 00 35.33 4 4 0 1.15 0. 1.15 25,00 
Sir ???' 33.33 0 0 0 0. 0. 0. 0. 
33  1111 33.33 12 12 0 3.46 0. 3.46 75,00 
34  dfUi LI 00 33. 53 12 12 0 3.46 0. 3.46 63.16 
35 ??r? 33.33 0 0 0 0. 0. 0. 0. 
36   lilt 33. 33 7 7 0 2,02 0. 2.02 36,i?4 
37  SPLH LI 00 3 3.33 «t 9 0 £.59 0. 2.59 52.94 
38  7??? 33.33 ö 0 0 0. 0. 0. 0. 
3«"  lilt 33.33 8 8 0 2.31 0. 2.31 47.06 
40 ftFLl  LI 00 35,33 12 12 0 3,46 0. 3.46 60.00 
41   ???■? 3 3.33 0 0 0 0. 0. 0. 0. 
4£  lilt 33. 33 8 8 0 £.31 0. 2.31 40.00 
43 ftFLJ LI 00 33. 33 2 £ 0 .58 0. .53 100.00 
44  Tttt 33. 33 0 0 0 0. 0. 0. 0. 
45 Itlt 33.33 0 0 0 0. 0. 0. 0. 
46 fiFLI   LI 00 33. 33 3 3 0 .86 0, .86 23.08 
47 rm 53.33 0 0 0 0. 0, 0, 0. 
48 litt 33.33 10 10 0 2.88 0. 2.88 76.92 
49 ftRLL LI 00 33. 35 0 0 0 0. 0. 0. 0. 
50  7777 33.33 0 0 0 0. 0. 0. 0. 
51  It« 33. 53 5 5 0 1.44 0, 1.44 100.00 
5£ Hid    fiLTl 15.50 32 32 0 '9.22 0. 9.22 43.24 
53 fic'H    ftLT£ ici.r.o 5 5 0 1.44 0. 1.44 6. 76 
54 ft3rt    FiLTi 1£.50 3 3 0 .86 0. .86 4.05 
55 FtVfl    fiLT? l£.50 0 0 0 0. 0. 0. 0. 
56 ft 10M ftUO ia.T.0 9 9 0 2.59 0. 2.59 12.16 
57 fillH. Ki510 1£,50 23 23 0 t..63 0. 6,63 31. OS 
58 7777 1£.50 0 0 0 0. 0. 0. 0. 
59 Ittt l£.f.0 2 £ 0 .58 0. .58 2.70 
60 nil:    fiLTl l£,50 51 31 0 8.93 0. 8.93 53.45 
61  ft£l!    fll.1£ U.50 2 £ 0 .58 0. .58 3.45 
6£ A3B    ftLTS 1£.50 0 0 0 0. 0. 0. 0. 
63 fi^fc    f(LT«. i£.:o 4 4 0 1.15 0. 1.15 6.90 
64 AlOt W.IO 1.2.50 4 4 0 1.15 0, J.15 6.90 
60 flllL frJIO 12.50 15 15 0 4.32 0. 4.32 £5. «6 
66 7V?? 1£.50 0 0 0 0. 0, 0. 0. 
67 lltt 12.50 2 £ 0 .56 0. .58 3.49 
68 fUC     ftLTI 12.50 3 3 0 .86 0. .86 30.00 
69 ftäC    FiLT£ 12.50 0 0 0 0. 0. 0. 0. 
70 flSC    ALT3 12.50 1 t 0 .29 0. .29 10.00 
71   r«V.C    ftLTt. 12.50 0 0 0 0. 0. 0. 0. 
7£ ft IOC ftLlO 12.50 1 I 0 .29 0. .29 10.00 
73 ftllC AOIO 12.50 5 9 0 1.44 0. 1.44 90.00 
74  TTT? 12.50 0 0 0 0. 0. 0. 0. 
75 Sill 12.90 0 0 0 0. 0. 0. 0. s. ^ 

;■ ■ 
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EXHIBIT D-14.   (Continued) 

• 

76 fun   nun i£.!:.o 18 18 u 5.19 0. 5.19 46, 15 
?7  UJV     HL1.: i£.r:.o 1 1 0 .29 0. .29 2.56 
70 toi'   MLT:< l». 50 1 1 0 .29 0. .29 £,•;.-;. 
7i» fiMi   m i'.' l£.50 r 5 Ü 1.44 0. 1.44 12, ?2 
CO  fll Ofi  flL 1 (I 1£,50 1' 5 0 1.44 0. 1.44 J2.82 
b\ fiun no to I £.50 9 9 0 2.59 0. 2.59 23,03 
cs ???? l£.50 0 0 0 0. 0. 0. 0. 
63 Jill l£.50 0 0 Ü 0. 0. 0. 0. 
8-4  fUE     W.T1 1£.".".0 •i 6 0 1.73 0. 1.73 24.00 
er. fei;   fttu l£.50 1 1 0 .29 0. .29 4.00 
ee fOE   hi r:< 1£.50 £ 2 0 58 0. .53 S.00 
67 hVC    Hi 15 12.50 •» 4 0 l!l5 0. 1.15 16.00 
£"5 ftlOE  Ml. 11' t£.50 5 5 0 1. 14 0. 1,44 20. OO 
6? ftUE  ftiJIO l£.50 7 7 0 £. 02 0. 2.02 23.00 
90 ???? 12.50 0 0 0 U. 0. 0. 0. 
91  1111 ifi.ro 0 0 0 0. 0. 0. 0. 
9£ IIIK     ClLTI 12.50 0 0 0 0. 0. 0. 0. 
93 HiF     ftLT£ 12.50 0 0 0 0. 0. 0. 0. 
94  fl3F     HIT? 12.50 0 0 0 0. 0. 0. 0. 
9^  HT.F     HIT:. l£.50 0 0 n 0. 0. 0. 0, 
96  filOf   HLIO l£.50 1 1 0 .29 0. .29 2;..oo 
9?   fll IF   HGJU 12.50 3 3 0 .66 0. .86 75.00 
93  T>Tf l£.5ö 0 0 0 0. 0. 0. 0. 
9=< Jilt 12.50 0 0 0 0. 0. 0. 0. 

100  Hl>5     HLT1 12.SO s 2 0 .53 0. .53 16.67 
101   ft£G     HL1£ 12.50 0 0 0 0. 0. 0. 0. 
10£ HJO    HLT:< 12.50 0 0 0 0. 0. 0. 0. 
103  H'iG     HLT^ 12.50 3 3 0 .86 0. .86 £5.00 
104  ft»06  HLIO 12.50 2 £ 0 .53 0. .53 16.67 
105 fll IG  HblO 12.50 4 4 0 1.15 0. 1.15 33.33 
106  ???? 12.50 0 0 0 0. 0. 0. 0. 
107  lilt 12.50 1 1 0 .29 0. .29 8,33 
10Ö  H1H     HLT1 12.50 2 2 0 .58 0. .53 ££.£2 
109  HiH     HLl^. 12.50 0 0 0 0. 0. 0. 0. 
110  fi;H     HLT3 12.50 0 0 0 0. 0. 0. 0. 
111   ft^H     HLTf. 12.50 0 0 0 0. 0. 0. 0. 
ll£  HI OH  ML 10 12.50 2 2 0 .53 0. .53 ££.£2 
113 Hl1H  HO10 12.50 5 5 0 1.44 0. 1,4 1 55.56 
114  rm 12.50 0 0 0 0. 0. 0. 0. 
I IS Uli 12.50 0 0 0 0. 0. 0. 0. 
116 mi   Hi.n 12.50 3 3 0 .86 0. .86 £5. 00 
117 fl£I     HLTc 12.50 1 1 0 ;29 0. .29 8.33 
116 «31     HLT3 12.50 1 1 0 .29 0. .29 8.33 
119 fir.I     fiLT5 12.50 0 0 0 0. 0. 0. 0. 
1£0 fit 01   HLIO 12.50 1 1 0 .£9 0. .29 8.33 
l£i   HI II   HGIO 12.50 4 4 0 1.15 0. 1.15 33.53 
U£  WT 12.50 0 0 0 0. 0. 0. P. 
123 111» 12.50 2 £ 0 .59 0. .58 16.67 
l£4 fllJ     fHLTl 12.50 0 0 0 0. 0. 0. 0. 
U5 ft£J    HLT£ 12.50 0 0 0 0. 0. 0. 0. 
J£6 ft3J    ALT3 12.50 0 0 0 0. 0. 0. 0. 
1£7 fl5J     HLT5 12.50 0 0 0 0. 0. 0. 0. 
l£e AIOJ HLIO 12.50 0 0 0 0. 0. 0. 0. 
1£9 hllJ H'SIO 12.50 2 2 0 .53 0. .58 100.00 
130 m? 12.50 0 0 0 0. 0. 0. 0. 
131  *Iit 12.50 0 0 0 0. 0.     • 0. 0. 
I3£ fin     fiLTl 12.50 1 1 0 .£9 0. .29 33.33 
133 fl£K     flLT£ 12.50 0 0 0 0. 0. 0. 0. 
134 W     fiLTi 12.50 0 0 0 0. 0. 0. •J. 
135 tm   HLTS 12.50 0 0 0 0. 0. 0. 0. 
136 fll 01.  HLIO 12.50 I 1 0 .29 0. .£9 33.33 
137 fll IK  HGlO 12.50 1 1 0 .£9 0. .29 33.33 
138 TTTt 12.50 0 0 0 0. 0. 0. 0. 
139 m* 12.50 0 0 0 0. 0. 0. 0. 
140  HIL     HLTl 12.50 0 0 0 0. 0. 0. 0. 
141   ft£L     flLT£ 12.50 0 0 0 0. 0. 0. 0. 
I4£ fl3L     flLT3 12.50 0 0 0 U. 0. 0. 0. 
143 fTCL     flLT5 12.50 0 0 0 U. 0. 0. 0. 
144  ftlOL  HLIO 12.50 0 0 0 0. 0. 0. 0. 
145 fillL  fuJlO 12.50 0 0 0 0. 0. 0. 0. 
146 *m? 12.50 0 0 0 0. 0. 0. 0. 
147 ttti 12.50 0 0 

♦♦••«♦ 
0 0. 0. 

♦•♦•♦4 
0. 

♦♦♦•♦♦• 
0. 

,\ 
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EXHIBIT D-15.  LOGIC TRUE FOR ANALYZING AREA OF WASTED THROUGH DAMAGE 

mil'! iiiinr.' III L 
<•*•«*« ••**.« ••*«»•• 

tin.   MnilL   LVI HF MI p.in -.(.._ _..(;_.. ■it n- - - i 1 - - --t2-— --FT-- --FF — 
1   l 1 Vi.i  •■IHOL U".  MM c »"-' 12; :• 0 Ulli, oo ii. 100. 00 100. iiij 
s nv-   FM: ;•. 11 '.. 5 u £2.73 i.i. 22.73 22. r 5 
3 (W   rm r. t» 9 9 0 4U.^1 0. 40.91 40. ;<i 
•» rmi   r-rtn r.ii ö 0 0 u. 0. 0. 0. 
5 fftC    I HL 7.1-1 £ 2 0 <f. on 0. 9.09 9. 09 
6 c&ji   i :r r. it 1 1 0 4.5'.. 0. 4.55 4.55 
7 ITU    1 .n 7. H 2 2 0 9. 0* 0. 9. 09 9.09 
e i;ti   it: r. 14 0 0 0 1). 0. 0. 0. 
5> i.rn   trn r. |4 0 0 0 0. 0. 0. 0. 

10 1 11:     1 It 7. II 1 1 0 4.55 0. 4.55 4.55 
ii urt   ufc 7.H 0 0 0 0. 0. 0. 0. 
l£ IMC    LWC 7.14 1 1 0 4.55 0. 4.55 4.55 
\7 COM    CUM r. 14 1 1 0 4.55 0, 4.55 4.55 
14 ?;-; 7.14 0 0 0 (1. 0. 0. 0. 
»5 iin 7.14 0 0 0 0. 0. 0. 0. 
l<i  fll-LM  LI 00 33.:-:? 4 4 0 18.18 0. 18.18 SO. 00 
I? m? 33.? 5 0 0 0 0. 0. 0. 0. 
le nil. 33. 33 1 1 0 4.55 0. 4.55 20.00 
19 fif:i.l: 1.100 33.33 8 Ö 0 36.36 o- . 36.36 £«. ;::9 
so '?;? 33.33 0 0 0 0. 0. 0. 0. 
£i mi 33.33 1 1 0 4.55 0. 4.55 11.11 
25 fiHC   LI 00 35.33 0 0 p 0. 0. 0. 0. 
23 ??t? 33.33 0 0 0 '  0. 0. 0. 0. 
24 1111 33.33 0 0 0 0. 0. 0. 0. 
£5 fiRLti LI 00 33.33 2 2 0 9.09 0. 9.09 100.00 
£6 ?''■(■■ 33.33 0 0 0 0. 0. 0. 0. 
£7  1111 33.3 3 0 0 0 0. 0. 0. 0. 
20 fiFtE LI00 33.33 1 1 0 4.55 0. 4.55 100.00 
£9 ? ?"(? 33.33 0 0 0 0. 0. 0. 0. 
30 1111 33.33 0 0 0 0. 0. 0. 0. 
31   fiFtF  LI 00 33.3 3 e 2 0 9.09 0. 9.09 100.00 
3? ?tT? 33.33 0 0 0 0. 0. 0. 0. 
33 JIM 33.33 0 0 0 0. 0. 0. 0. 
34 fine Lioo 33.53 0 0 0 0. 0. 0. 0. 
3? mi 33.33 0 0 0 0. 0. 0. 0. 
3"=- 1111 33.33 0 0 0 0. 0. 0. 0. 
3""  WIM  LI 00 33.33 0 0 0 0. 0. 0. 0. 
30  ?''?-' 33.33 0 0 0 0. 0. 0. 0. 
3=« 1111- 33.33 0 0 0 0. 0. 0. 0. 
40 ftPtl  LI 00 33.33 0 0 0 0. 0. 0. 0. 
41   ??•>-' 33.33 0 0 0 0. 0. 0. 0. 
42 lilt 33. 33 1 1 0 4.55 0. 4.55 100.00 
43 HHJ LI 00 33.3 3 0 0 0 0. 0. 0. 0. 
44   •?-,i7 33.33 0 0 0 0. 0. 0. 0. 
4^5  Hit 53.33 0 0 0 0. 0. 0. 0. 
46  I'lfLK LI 00 33. 33 1 1 0 4.55 0. 4.55 100.00 
47 TW 33.33 0 0 0 0. 0. 0. 0. 
43 1111 33. 33 0 0 0 0. 0. 0. 0. 
49 Wl.L LI 00 35. 35 0 0 0 0. 0. 0. 0. 
50 7'V? 33.3 5 0 0 0 0. 0. 0. 0. 
51   till. 33.33 1 1 0 4.55 0. 4.55 100.00 
52 ftifi   run 12.50 0 0 0 0. 0. 0. 0. 
53 (Mi\    Ml x:-: 12.^O 0 0 0 0. 0. 0. 0. 
54 ft'^i    MLTi lt.t.0 0 0 0 0. 0. 0. 0. 
55 ftW    MLI^. 12.50 1 1 0 4.55 0. 4.55 £5. 00 
56  Hli'H ML 10 12.50 0 0 0 0. 0. 0. 0. 
57 JHIlti fiCIO 12.50 3 3 0 13.C4 0. 13.64 75.00 
58 mt 12.50 0 0 0 0. 0. 0. 0. 
59 till 12.50 0 0 0 0. 0. 0. 0. 
CO ftlf!    iil-Tl 12.50 4 4 0 18.<8 0. 18.18 50.00 
61   ftit    ftLT2 12.50 0 0 0 0. 0. 0. 0. 
62 fl3C    iiLl? 12. TO 0 0 0 0. 0. 0. 0. 
63 «5B    W 1^. 12.50 t I 0 4.55 0. 4.55 12.50 
64 flior  AL 10 12.50 1 1 0 4.55 0. 4.55 .£.50 
65 Mill   WHO 12.50 2 2 0 9.09 0. 9.09 £5. 00 
66 ??'•(• 12.50 0 0 0 0. 0. 0. 0. 
67 tttt 12.50 0 0 0 0. 0. 0. 0. 
68 fiK    ftLTl 12.50 0 0 0 0. 0. 0. 0. 
68 fee    ftl.TS 12.50 0 0 0 0. 0. 0. 0. 
70 fl3C    ftLT3 12.50 0 0 0 0. 0. 0. 0. 
71  (TSC    MLT'.. 12.50 0 0 0 0. 0. 0. 0. 
72 hlOC Ml 10 12.50 0 0 0 0. 0. 0. 0. 
73 tlllC fii-,10 12.50 0 0 0 0. 0. 0. 0. 
74   ?.»? 12.50 0 0 0 0. 0. 0. 0. 
75 Itlt 12.50 0 0 0 0. 0. 0. 0. ( 9) 

im 
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EXHIBIT D-15.   (Conuinued) 

7C. »mi Ml T 1 £'.50 1 1 0 4,55 0. 4.55 50. 00 
77  H.'H Ml  K- c-.f.O 0 0 0 0. 0. 0. 0. 
78  M;II Ml.1 3 ^•.50 0 0 0 0. (I. 0. 0. 
?■? f(r.Ii »U T •.. i.r.f> 0 0 0 0. 0. 0. 0. 
f.0  ft I Oil ML I 0 c'.50 0 0 0 0. (1. 0. 0. 
PI   I'M IH M'M 0 2.50 1 I 0 •1.55 0. 4.55 50. 00 
t?.   ''-•■• 2. SO 0 0 0 0. 0. 0. 0. 
83 till 2.50 0 0 0 0. 0. 0. 0. 
£i-4   MIC ML 1 1 2.50 0 0 0 0. 0. 0. 0. 
8?.  fV.E flLT2 2.50 0 0 0 0. 0. 0. 0. 
fit.  fOf- Hi. r ':■ 2.50 0 0 0 0. 0. 0. 0. 
b7  MM Ml.T'.. 2.50 (1 0 0 0. 0. 0. 0. 
ee rnoL t'lL 1 0 2.50 0 0 0 0. 0. 0. 0. 
fi?  1=11 IF H* I 0 2.50 1 I 0 4.55 p. 4.55 100.00 

90 ???? 2.50 0 0 u 0. 0. 0. 0. 
9i inr 2.50 0 0 0 0. 0. 0. 0. 
9S niF HLTI 2.50 0 0 0 0. 0. 0. 0. 
95 i^ir fiLli 2.50 0 0 0 0. 0. 0. 0. 
94  fiSF HLT? 2.50 0 0 0 0. 0. 0. 0. 

95  fl'lF MLT5 2.50 0 0 0 0. 0. 0. 0. 
96 ft i or ML 1 0 2.50 0 0 0 0. 0. 0. 0. 

97 fillf ll>:-1 0 2.50 2 2 0 9. Of» 0. 3.09 100.00 

90 ??;? 2.50 0 0 0 0. 0. 0. 0. 
99 1111 2.50 0 0 0 0. 0. 0. 0. 

100 m<3 fiLT 1 2.50 0 0 0 0. 0. 0. 0. 

ioj ftse l"(LT2 2.50 0 0 0 0. 0. 0. 0. 
«02 ft 56 MLT3 2.50 0 0 0 0. 0. 0. 0. 

10? ftW KU'j 2.50 0 0 0 0. 0. 0. 0. 
104  ft IOC ML t 0 2.50 0 0 0 0. 0. 0. 0. 
105 fllJ'5 fiGlO 2.50 0 0 0 e. 0. 0. r. 
10Ö T?'? 2.50 0 0 0 0. 0. 0. 0. 

107 tut 2.50 0 0 0 0. 0. 0. 0. 
103 rtlH ML T I 2.50 0 0 0 0. 0. 0. 0. 
109 ft.:H W.T2 2.50 0 0 0 0. 0. 0. 0. 

110 ASM MLT3 2.50 0 0 0 0. 0. 0. 0. 

 ., i i.. ■.. li'.. .'V 1.1 u II 0. 0. 0. 0. 
1<£-   fllMI Ml  10 12.50 0 0 0 0. 0. 0. 0. 
113   HUH in.. 1 0 12.50 0 0 0 0. 0. 0. 0. 
IM m? 12.50 0 0 0 0. 0. 0. 0. 
115  tilt 12.50 0 0 0 0. 0. 0. 0. 
116  lill I'lLTI 12.50 0 0 0 0. 0. 0. 0. 
117 H^I lUU 12.50 0 0 0 0. 0. 0. 0. 
lift R31 l"(LT3 12.50 0 0 0 1). 0. 0. 0. 
119 fl5I riLT5 12.50 0 0 0 0. 0. 0. 0, 
uo moi 1'iL 1 0 12.50 0 0 0 0. 0. 0. 0. 
Ul fill I MC-10 12.50 0 0 0 0. 0. 0. 0. 
1?2 ?tT? £.50 0 0 0 0. 0. 0. 0. 
12? tttt 12.50 0 0 0 0. 0. 0. 0. 
124 mj ML TI 2.50 0 0 0 0. 0. 0. 0. 
125 ft£J f)LT2 2.50 0 0 0 0. 0. 0. 0. 
126 flJU ftLT5 2.50 0 0 0 0. 0. 0. 0. 
127 ft5J m.T5 2.50 0 0 0 0. 0. 0. 0. 
128 ftlOJ UL 10 £.50 0 0 (1 0. 0. 0. 0. 
t£9 ftll.l fiOlO 2.50 0 0 0 0. 0. 0. 0. 
i3o nn 2.50 0 0 0 0. 0. 0, 0. 
131  tttt 2.50 0 0 0 u. 0. 0. 0. 
132 Alt ftLTI 2.50 0 0 0 0. 0. 0. 0. 
133 ftrT m.T£ £.50 0 0 0 0. 0. 0. 0. 
134  fiitK »"1LT5 £.50 0 0 0 0. 0. 0. 0. 
135 fl5». ftUT5 2.50 0 0 0 u. 0. 0. 0. 
136 ftlOl dl 1 0 2.50 0 0 0 0. 0. 0. 0. 
137 fit IK AGIO 2.50 1 1 0 4.55"' 0. 4.55 100.00 
133 rt?? £,50 0 0 0 0. 0. 0. 0. 
139 tttt £.50 0 0 0 0. 0. 0. 0. 
140 Alt. fiLTI £.50 0 0 0 u. 0. 0. 0. 
141   A2L »•tl.T2       1 2.50 0 0 0 0. 0. 0, 0. 
»42 flJL W.I?       1 £.50 0 0 0 0. 0. 0. 0. 
H? ft5L l"tLT5       1 2.50 0 0 0 0. 0. 0. 0. 
H4 ftlOL ftL 10       1 2.50 0 0 0 0. 0. 0. 0. 
145 «IIL in:'10 2. 50 0 0 0 0. 0. 0. 0. 
H6 ?m 2,50 0 0 0 u. 0. 0. 0. 
147 tttt £.50 0 0 0 0. 0. 0. 

»♦•♦♦•♦« 
0. 
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