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TANK BARGE DAMAGE PROFILE ANAL1SIS
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 Stucy'(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 recommended
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 compila-
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 activicy.
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EXHIBIT 1. SAMPLE DAMAGE SURVEY SHEET

Official Number

8 Section

Would the construction of 24" double bottoms have
prevented the bottom cargo containment boundary from

1. Profile Section
| ‘  BeTIOn
(Indicate damage on above sketches)
2. Type of damage (holed, fractured, wasted, etc.)
3. Location of center of damage
a. Longitudinally from nearest end of barge
b. Vertically from bottom
é, 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?
S. Single or double bottom
a. Was bottom cargo containment boundary penetrated:
b.
being penetrated?
6. The last cargo carried in the tank affected/Did tank carry
cargo at time of damage (1f 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 werged 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--
vhich were necessary for the immediate analysis purposes or may be neces-
sary for future analyses. Appendix B contains the data record layout which
resulted. The 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 su-vey 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. The 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
is 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 exampie, 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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end damage. Many times key questions were not answered. These data defi-
clencies, when combined with simiiar 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
the 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 Vthe 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

The 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 D, a compilation of SALTS tesulcs*, is
arranged in this manner. Exhibits D-1 through D-8 examine the incidence of
all damage, hull ruptures, cracks, and holes with respect to the bow and
stern for various areas of the barge. Exhibits D-9 through D-12 examine
side damage in a longitudinal and vertical location matrix for hull ruptures,
cracks, holes, and wasted through damage types, respectively. Exhibit D-13

* The event pool used for these analyses is given in Appendix C.
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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. 1In 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-1 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
show, 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 futersections 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:
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BXHIBIT 3. TANK BARGE DAMAGE PROFILE--SUMMARY LOCATIONS BY TYPE CF

DAMAGE AND BARGE AREA DAMAGED

Number of Incidents with Centerline Location in Speciried

Interval--Intervals are Percent of Barge Length Referenced

from Bow

Total
Wumber of Percant

Type of Damage Barge Arca Damaged Incidents 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100
All incidents All 1289 3st 148 104 87 95 48 44 46 62 170
Mull ruptures Dicto 124 225 86 59 42 'Y 25 26 28 36 113
Cracke/fractures " 419 119 s1 3% 22 28 17 14 16 18 74
Noles o k313 117 3 7 22 17 10 14 10 19 41
Wasted through 2 1 ) .- 2 2 5 1 1 2 .- 2
All fncidents Side plane 338 78 & 3 28 23 17 11 16 22 32
Wull ruptures Ditto 226 57 28 28 13 16 10 9 10 17 24
Cracks/fractures o 152 33 20 15 9 10 L 6 ? 9 19
Holes - [ 3} 2% 8 13 6 4 3 S 3 ? 6
Wasted through 5 4 2 - .o - 2 -a o0 = o v
All incidents Botton plane 246 17 &7 kX ] 36 29 15 17 12 15 12
Null vuptures Ditto 128 11 27 13 19 13 7 10 7 7 7
Cracks/fractures u 34 4 13 [ ] 6 8 1 S 4 3 1
Noles o 7 7 13 3 14 4 H 4 2 4 [
Wasted through " 9 1 .- 2 1 2 1 1 1 .- ..
All {ncidents Deck plane &7 10 5 [ 3 3 - 1 4 S H
Bull ruptures Ditto 25 5 2 1 1 3 .- 1 3 2 3
Cracks/fractures C) 16 2 1 1 .- 2 -- .- 2 2 3
Roles " 1 3 2 .- 1 1 .- 1 1 1 -
Wasted through " ae - .o e P .. .. - - e ==
All tnciderts End plane 134 86 7 .. .o - .. e .o .. Al
Bull ruptures Ditto 86 36 11 .- .- .- .- .- .- .- 29
Cracks/fractures " &7 30 1 .- .- .- .= -- - .- 16
Roles U 42 30 . o a= -s e - - .e 12
Vasted through " 2 = we o o0 S . == == = 2
All {ncidents Turn-side/bottom 141 12 2% 15 10 23 9 10 8 11 10
Wull ruptures Ditto 2] ] 12 11 2 L 3 4 s H 4
Cracks/fracturen " 45 3 7 ? 1 ) 3 2 3 2 3
Holes = ) 5 [ ¢ 1 () 2 2 2 2 2
Hasted (hrou‘h " 1 - - £ . oo e aw o o= .o
All incidents Turn-side/deck 80 13 L) 12 10 8 S 3 4 ] 5
Rull ruptures Ditto 43 ? 4 4 7 4 3 1 1 ) 2
Cracka/fractures " 30 S 4 3 6 3 3 - e 1 1
Holes o 13 2 1 2 .. 1 - 1 .- 3 1
Wasted through " 2 - - .- 1 .. e .- 1 .o .
All tncidents Turn-end/side 18 43 2 1 .- .. .- .- .- .. 32
Bull ruptures Dicto 48 23 .- .- e .o e L] .. - 25
Cracke/fractures % n 13 - .- .- oo o = = = 18
Neles CJ 18 11 - .- e .o ow .o - e 7
Wasted through " = —— = o0 e R . s o8 o = =,
All incidents Turn-end/deck 3 28 .- .. . L] .- .- .- . 11
Bull guptures Ditco b x ] 24 .. . L] .- .- - -- - 9
Cracks/fractures " 20 14 - .. .. - == 2 =, — P
Noles " 15 12 .o o0 e -e .e .o o0 oo 3
Yasted mrw‘h e - - - -e o .e .. - - am .e
All fneidents Turn-end/bhotton 49 n [ ] 2 o .e .. e = 1 6
Mull ruptures Ditto 21 16 L1 - ae .. .- -e oo == -~
Cracks/fractures " 7 [} 2 .- .o .. - - o0 e o
Roles " 18 16 'y e e . o0 .o = O oo
Wasted through L 1 L .= - .= - - -e aw ae e
All incidents Upper corner 18 ? L) e e -e e - auw e 11
Null ruptures Ditto 10 4 o= .o .- . . .e .o .a 6
Cracks/fractures @ [} 3 .. e .o e o0 - = - Pt
Soles " 2 } ow e e - e -e .w .a 1
Wastad through " - . on os on -a . ow - .o he
All incidents lower cornar 37 23 [ .. .o .. .o - .- . ?
Mull ruptures Diteo 1 13 4 .- ~e .. . .. .= - 4
Cracks/fractures " ? & 2 - .- -e we P e - 1
Roles L 13 ] b 4 ew ae e P - oo e 3
Vasted th'w.h L] ) 1 -s e ow .o . L2 e .o -w
All iactdents Massive area 12 1 1 ee o 3 2 3 2 1 .o
Rull ruptures Ditto 9 1 1 o= .- 2 1 1 2 1 .o
Cracks/fractures " 3 3 i o= .- .. 1 3 . 1 .-
Roles L s o 1 ) - 1 ow 1 2 - -
Wasted through L4 i - oe e .o 1 oe o - e g




EXHIBIT 4. FREQUENCY OF DAMAGE IN MAJOR BARGE AREAS
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FREQUENCY OF HULL RUPTURE IN MAJOR BARGE AREAS

EXHIBIT 5.
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Cracks/fractures - ® 8.7 percent
Holes - & 8.7 percent

Wasted through - = 0,2 percent

Dents/Upsets, etc.~~ 12.6 percent
Total - ™ 30 percent.

This exhibit shows the expected pattern of high incidence near the
ends 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 wasted-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.e., the damage may be progressive. '‘Dynamic failures, however, do not have

this characteristic.

These exhibits show the types of damages and their location--
ylelding insight into the types of temporary repairs which might 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.
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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 the 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 wust 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,
wvhile 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 wasted-through damage were taken to

be the area of the rectangle containing the rupture.

Exhibics 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 i{s 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 I;arge 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 Fermed "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
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EXHIBIT 10. CRACK LENGTH--FREQUENCY OF OCCURRENCE
BY SPECIFIED LENGTH INTERVALS

Crack Length, Percent of Crack
feet Ogccurrences
Under 1 31.44
1-3 11.01
3-6 6.43
6-10 3.91
Over 10 9.63
Unknown 37.87

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

Area, Percent of Occurences
_ft? Holed Wasted Through
Under 1 28.24 22.73

1-2 : 2.89 .-

2-3 2.31 --

3-5 4.60 9.10

5-10 8.92 4.55
10-100 22.47 45.47

Over 100 + unknown 29.70 18.20
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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.




APPENDIX A

TANK BARGE DAMAGE CODE SHEET
AND EXPLANATIONS




ot

10.

11,

12,

13.

14.

15.

TANK BARGE

DAMAGE SURVEY DATA FORM

Vessel ID(1-8)

Case Incident(9-10)

Type of Damage(11-12)=C-Cracked/Fractured
li~Holed  D-Deformed/Dented/Upset/Set In
W-Wasted T-Wasted Through U-Unknown
Dumage Area=S-Side B-Bottom D-Deck
E-End R-Rake N-Stern Notch
I-Internal Bulkhead

Face Only(13)

Knuckle/Corner (14-16)

Damage Center Location Reference
End(17)=B-Bow S~Stern U-Unknown

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

Vertical from Bottom(22-24)

Transverse from Center Line(25-27)
First Damage Type - Extent

Longitudinal (28-31)

Vertical (32-34)

Transverse (35-37)

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

Vertical from Bottom(42-44)

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

Longitudinal (48-51)

Vertical (52-54)

Transverse (55-57)

Double Barrier=Y-Yes N-No U-Unknown

— e m— ] - —— — ] S - — e . — ] — e |- —— —

side(58) — Yt
Bottom(59) —— -
End (60) — g
3
Tank Penetrated=Y-Yes N-No/Threatened
U-Unknown X-No/Not Threatened
Side(61) — — — — — — =
Bottom(62) e _ —- o .
End (63) - — — fa— - —
Double Barrier Prevent Tank Penetration= -
Y-Yes N-No/Threatened P-Possible &
U-Unknown X-No/Not Threatened
blank-Already Double Barrier
Side{64) — — — — — — §n,
Bottom(65) —_ — — — L"
End (66) —
AL1(67) - =
Tank Loaded When Damaged(68)=Y-Yes
N-No  U-Upnknown X-Not Applicable — — - -
Cause of Damage(69)=F-Structural Failure
C~Collision R-Ramming G-Grounding
H-Hit Submerged Object A-Cargo Action
S-Service/Wear 0-Other U-Unknown — | — — — —
5
Cost of Repair(70-73) SN e | | ST | e e e | [
Weight of Repair Materials(74-77) ARSI | S || R | L [T T S| S — i p—

Sequence Number (78-80)
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APPENDIX B

TANK BARGE SALTS DATA RECORD LAYOUT
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SALTS 2.10 SESSION: 11-04/74 03196224

PRSSHWAORD?T RDL
RPEZIDENT
<oPO0OL

FOOL FILE MRME? TEP1

THE FOLLOMIMG FILES RARE COFE FESIDENT
POOL FILE : TEFI1

DATA EAZE FILE : TKEG

7oEXIT

DI EPLRY

<SEVENTS

POOL MAME : TEPI

POOL DRTH ERZE & TkKEG

POOL LEGEMD ¢ TAMK EBARGE POOL
MAX IMUM MUMEER OF EVENTE @ 397
POOL UFPDRTE 13

0000000000000 0000000000000000000000
EVENT HMAME? ALL

EVENT MHME FLP

EVENT LEGEND HULL-FUPTURED

NUM. FIELDS 1

FIELD 1 : 155
NUM, CONDS. 1 INCL
CONDITION 1 ¢ Y Y.

0000000000000 0000000000000000000000
EVENT NMAME HRLUP

EVENT LEGEND HULL-NOT-RUPTURED
MUM. FIELDS 1

FIELD 1 159
NuUM. COMDE. 1 INCL
CONDITION 1 ¢ Ny N.

0000000000000 0000000000000000000000
EVENT NrRME : PRAS

EVENT LEGEND : DAMAG-PLRNE-SIDE
NUM. FIELDS e

FIELD 1 : 118
NUM. CONDS. @ 1 INCL
CONDITION 1 t 3sS.

FIELD =2 3 119

NUM, COMDS. ¢ 2 INCL
CONDITION 1 : RS »RS .
CONDITION 2 t SR »3R .,

)

CPO000 0000000000000 00000000000000000




EVENT MNAME

EVENT LEGEND

NUM. FIELDS

FIELD 1

MM, CONDT.

CONDITION

FIELD 2

NUM. COMDE

CONDITION
COMDITION

1

1

2

c-2

PRE
DEMAG-PLANE-END
e
113
1 INCL
E_'E.
119
2 INCL
F‘E ’pE ]
EF SER .

0000000008600 0008000000000000000000

EVENT NAME

EVENT LEGEND

NUM, FIELDS

FIELD 1

NUM. CONDE.

CONDITION

1

FHE
DAMAG-PLANE-EOTTOM
1

113
1 INCL
EsB.

COPOCEPOPPTV0050000000000000000000

EVENT NRME

SYENT LEGEND

NUM. FIELDS

FIELD 1

NUM. COMDS,

CONDITION

1

FAD
DRMAG-PLANE~-DECK
L

113
1 INCL
I.’ nc

CPOGOPLOP000000000000000008000000000 0

EVENT MNRME

EVENT LESEND

NUM. FIELDS

FIELD )

NUM. COMDE.,

CONDITION
CanMpITION
CONDITION
CONDITION
CONDITION

b

KED
DRAMAG-KNUCKL-STDDECK
1

119
S INCL
3D ’SD .
I'S ’DS .
PDS’RDS-
DIRs DSR.

G000 000000850000 00005000000000000000

EVENT NAME

EVENT LEGEND

NUM. FIELDS

FIELD 1

NJUM. CONDS.

CONDITION

t

KSB
DAMAG-KNUCKL~-SIDEEOT
1

119
2 INCL
3B +3B .

CONDITION 2 t BS »BS .

000000000 0085000000000000000600000000
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T et A O s b e

e et e e e i e

EVENT NAME
EVENT LEGEND
NUM. FIELDS

FIELD 1
NUM, CONDSE,
CONDITION
COMDITION
CoMDITION
COMDITION
COMDITION
COMDITION

L

DRI RO (R

c-3

KED
DAMAR-KNUCKL -ENDDECK
1

119
s IMCL
DE «DE .
ED +ED .
F'D 'pD .
LFEs DFE.
FIEsFIE.
FED»FED.

COOPP00000000000000000000000000000

EVENT HAME
EVEMT LEGEND
MJM, FIELDS

FIELD 0o
NUM, COMDE,
COMDITION
CONDOITION
COMBITION
CONDITION
CONDITION
CONDITION

D CRNE I OO P I E IR

KES
DAMAR-KMUCKL-ENDS 1 DE
1

119
s IMCL
E% ’E'S .
FES+RES,
FiE)RIE.
TRE» SFE.,
TER SER.

COOP 0000000000000 0000000000000000900

EVENT MRAME
EVENT LEGEND
NUM. FIELDS

FIELD 1
NUM. COMDS.
COMDITION
CONDITIONM
CONDITION
CONDITION
CONDITION
CONDITION
CONDITION
COMDITION

W XA S WM e

KEB
DAMAG-KNICRL-ENDEOTT
1

119
3 INCL
BE sBE .
EB sEB .
pB ’PB .
Bp .Bp L]
RPEEs REE.
FEBs RER.
EFBsEFB,
EREs ERE.

C0000000P0P000 000000000000 000000000

EVENT NAME
EVENT LEGEND
NUM. FIELDS

FIELD 1
NUM. CONDS.
CONDITION
CONDITION
COMDITION
CONDITION

B WMy

upC
DAMAG-KNUCKL ~UPCORNR
1

119
4 INCL
EDZSEDS.,
DSEs DIE.
‘ESDyESD.
SEDs SED,

CO0000: 0000000000000 000000800000090




EVENT NAME

EVENT LEGEND
NUM. FIELDS

FIELD 1

HUM. CONDE.

CONDITION
CONDITION
COMDITION
COMDITION
CONDITION
CONMDITIDN
COMDITION
CONDITION

A s O Ty v

o~

C-4

Lwg
DAMAG=ENUCKL-LWCORNR
1

119
3 INCL
EBSs»EBRS.
ESBYEZE.
EZEsBIE.
FIByFIB.
EFIs BPS, -
BEPYBSR,
FESIFES.
IREy PR,

COOP0O00000000000000000000000000040

EVENT MAME

EVENT LEGEND

NJM. FIELDS

FIELD 1

MM, CONDS.

COMDITION
COMDITION
CONDITION
COMDITION

£ 0 Ty -

oM
DRMFG-COMPOUND
1

113
4 INCL
DEBeDZR,
EXDs BSD,
[Es 2DE.

SES»SBS.

COPPOPCP000000000000000000000000009

EVENT NAME

EVENT LEGEND

NUM. FIELDS

FIELD i

HUM. COMESE.

CONDITION

1

De
[OUEL-BRFPIER-SIDE
1

139
1 INCL
Y’Y-

COOPPPP0000000000000000000000000000

EVENT NAME

EVENT LEGEND

NUM, FIELDS

FIELD 1

NUM, COMDS,

CONDITION

{

DB
IOUEL-BRRRIER-ROTTOM
1

140
1 INCL
Y,Yo

0000000000060 0060000080000000000000

EVENT NRME

EVENT LEGEND

NUM, FIELDS

FIELD 1

NUM. CONDS.

CONDITION

1

DE
DOUBL~BRRR IER-END
1

141
1 INCL
Y’Y.

GO0 0000000000000 0000000000000000000



C-5

EVENT MAME ¢ 3SS

EVENT LEGEND ¢ SIHGL-EAFRRIER-SIDE
NUM. FIELDS @ )}

FIELD 1 : 139

NUM. COMDS. @ 1 INCL
CONDITIOGN 1 ¢ MeN.

000000000000000600000000000000000000
EVENT MAME B

EVENT LEGEND SINGL-ERFRIER-EOTTOM
NUM. FIELDS 1

FIELD 1 : 140
HUM. CONDS. @ 1 INCL
COMDITION 1 2 MslN.

0000000000000 0000000000000000000000
EVENT MAME ZE

EVENT LEGEND TIMGL-EAHPRIER-END
MUM. FIELDS 1

FIELD 1 s 141
NUM, COMDS, ¢ 1 INCL
CONDITION 1 2 MsN.

0000000000000 000000000000000000000

EVENT NAME : LUE

EVEMT LEGEMD : UMrMOWN-EARFPIER-END
NUM. FIELDS i

FIELD 1 H 141

NUM, CONDS. @ 1 INCL
CONDITION 1 : UsU,

0000000000000 0000000000500000000000
EVENT MAME SP

EVENT LEGEND SIDE-FPENTRATION

NUM., FIELDS 1

FIELD 1 : 142
NUM. COMDS, 3 1 INCL
CONDITION 1 2 ¥sY.

CO00000000000000000000000000000000

EVENT NAME : BP

EVENT LEGEND : EOTTOM-PENTRATION
NUM, FIELDS i

FIELD 1 3 143

NUM, CONDS. @ 1 INCL
CONDITION 1 2 Y»Y,

C0006000000000900000000000000000000

J!

e
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C-6

EVENT HNAME : EP

EVEMT LEGEND ¢ EMD-FENTFATION
NUM, FIELDS @ 1

FIELD 1 2 144

NJUM, COnDsS. ¢ 1 INCL
CONUITION 1 ¢ Y'Y,

G000 0000000000000000000000000009%

EVENT MHAME : EV

EVENT LEREND : EMND-vOID-ARER
NUM. FIELDS 1

FIELD 1 s 142

MUM., COMDS. 1 EXCL
CONDITION 1 ¢t YV,

0000000700000 0000000000060000000000
EVENT MAME : HIP

EVENT LEGEND : NO-SIDE-FENTRATION
NumM., FLELDS 3 1

FIELD 1 : 142

NUM, CONDS. ¢ 2 INCL
CONDITIDN 1 ¢ MsN,

CONDITION 2 & XeX.

COPPPP00000 0000000000000 00090000000

EVENT NAME ! PDS

EVENT LEGEND : DOUBL-SIDE~-FREVENT
NUM. FIELDS ¢ i

FIELD 1 : 145

MM, CONDE, 3 & INCL
COMDITION 1 3 YV,

CONDITIOM 2 t PP,

COPPPOPP00 000000000000 0000000000000

B

EVENT NAME ¢ PDE

EVENT LEGEND : DOUBL-EQTTOM-PPEVENT
MUM, FIELDS 1

FIELD 1 : 146

NUM, CONDE. ¢ 2 INCL

CONDITION 1 & YsY.

CONDITION &2 ¢ PP,

000000000000000000000000000‘0000000

i, e R BN SRR G i R IR A ST RSt S

s



C-7

FDE
NOUEBL-END-FPREVENT
1

EVENT MAME
EVENT LEGEND
NUM. FIELDS

s se oo

FIELD i : 147

NUM. COMDS. ¢ 2 INCL
CONDITION 1t YsY,
CONDITION 2 ¢ PsP,

00000000000000000000000000000000000
EVENT MAME ¢ PSB :
EYENT LEGEND DOUEL-ZIDE/EOTT-PREY
NUM. FIELDS t

FIELD 1 s 143

NUM. CONDS. @ 2 INCL
CONDITION 1 2 Y'Y,
CONDITION 2 : PsP.

000000000000 00000000000000000000000
EVENT MAME TP

EVENT LEGEND TAMK-PENETRAT 10N-5EN
MUM. FIELDS 3

FIELD 1 : 14e

NUM. COMDE., ¢ 1 INCL
CONDITION 1 ¢ Y.¥.

FIELD 2 : 143

NUM., CONDS. 3 1 INCL
CONDITION 1

Y,Yc

FIELD 3 s 144
NUM. CONMDS. 3 1 INCL
CONDITION 1 2t YsY.

0000006000000 0000000000000000000000
EVENT MNRME ! LAKE

EVENT LEGEND : RT-LAKES-ERAYS-TOUNDS
NUM, FIELDS @ 1

FIELD 1 s 106
NUM. CONDS. ¢ 1 INCL
CONDITION 1 2 L oL .

00000000000000000000000008000000000
EVENT NAME s COAS

EVENT LEGEMD : RT-CDRSTWISE

NUM. FLELDS 3

FIELD 1 : 106
NUM, COMDS. 8 1 INCL
CONDITION 1§ t C »C .

%.

P,



c-8

EVENT NAME ¢ OCEN

EVENT LEGEND : FT-0CERNS
NUM. FIELDS ¢ 1

FIELD { s 106

HUM. COMDS. ¢ 1 IMCL
coMpITION 1 ¢ O .0 .

G000 00000000000 0000000000000000000

EVENT MNAME ¢ RIVR

EVENT LEGEMD ¢ RT-RIVERS
HUM, FIELDS ¢ 1

FIELD 1 s 105

NUM, CONMDE. @ 1 INCL
COMDITION 1 ¢ R R ,

G000 P000 000000000000 0000000000000

EVENT MAME ¢ 5LRAK

EVENT LEGEMND ¢ FRT-GRERT-LAKES
MUM. FIELDS i

FIELD 1 : 105

MM, CONDS., ¢ 1 IMCL
COMDITION 1 3 5 »5 .

Q0000000000000 00000 0000000000000 000

EVENT MAME : LRAK

EVENT LEGEND : DAMAG-CRACK
NUM. FIELDS ¢ 2

FIELD i s 116

MM, COMDS., 3 1 INCL
CONDITION 1 ¢ C»C,

FIELD 2 s 117

NUM, CONDS, 3 1 INCL
CONDITION 1 & C»C.

0000000000000 0000000000000000000000

EVENT NAME ¢ HOLE
EVENT LEGEND t DAMARG-HOLED
NUM. FIEI DS @ -

FIELD 1 ] 116

HUM. CONDS, ¢ 1 INCL
COMDITION 1 3 Hsil.

FIELD @2 s (% ¥

NJM, CONDS. ¢ 1 INCL
CONDITIOM 1 : HeM,

0000000000000 0000000000000000000000

o 8 N S B AT NS 4 SR AR 23 5

i




c-9

EVENT MNHME ¢ WHOL

EVENT LESEMD : LFRMAG-LASTED-THROUGH
MJM. FIELDS 1

FIELD | : 116

MM, COMDS. @ 1 INCL

COMDITION 1 2 ToT.

0000000000000 0000000060000000000000

EVENT NAME ¢ DENT

EVENT LEGEMD ¢ DRAMAG-DENTEL,LUPSET
MUM. FIELDS 1

FIELD 1 : 116

NUM, COnNDS. @ 1 INCL
COMDITION 1 ¢ DsD.

COP000 0000000008000 00000000600000000

EVENT NAME ? OWARET

EVENT LESEMD : DAMRG-WRITED
MHUM., FIELDS @ 1

FIELD 1 : 116

NUM, CraDs, 3 1 INCL
CONDI™ .ON 1 2 Whl,

CP? 2000000000060 00000000000006009000

EVENT NAME : FES

EVENT LESEND ¢ PEAR-RERCH3LT-25-FT
NUM. FIELDS @ 1

FIELD 1 : 124

NUM. CONDS. 1 INCL
COMDITION 1 ¢ 0000, deS0,
0000000000000 000000000000000000009
EVENT NAME : RS0

EVENT LEGEND : PERAR-FERCH=25-50-FT
NUM. FIELDS @ 1

FIELD : 124

NUM. CONDS. 1 INCL
CONDITION 1 & 02510300,

0000000000000 00080000000000000000609

EVENT NAME : R75

EVENT LEGEND : REAR-RERCH=S50-75-FT
NUM. FIELDS 1

FIELD i $ 124

NUM. CONDS., ¢ 1 INCL
CONDITION 1 3 0501,0750.

Q0000 0000000000000 00000000000000000

e

#



C-10

EVENT MAME ¢ RLOO

EVENT LEGEND : FERR-PEALH=7S-100-FT
NUM, FIELDS 3 1

FIELD 1 : 124

NiUmM, CONDS. @ 1 INCL

CONDITION 1 2 0O7S1.1000,

00000000000000000000000000000000000
EVENT MAME $ RS0
EVENT LEGEND FERF-FERCH=GT-100-FT

NUM. FIELDS 1
FIELD 1 : 124
NUM, COMDS. 1 INCL

COMDITEOM 1 10015000,
0000000000000 0000080000000000000000

EVENT NAME ¢ EOW

EVENT LEGEMD ¢ [RMRE-FROM-EOU
NUM, FIELDS @ 1

FIELD i : 120

MM, CONDS, 3 1 EXCL
COMDITION 1 3 2.3,

0000000000000 000 0000200000000 00000

EVENT MRAME ¢ ITER

EYENT LEGEND : DPRMAGE-FFOM-STERN
NUM., FIELDS i

FIELD 1 : 120

MUM, CONDE, 3 1 INCL
CONDITION 1 ¢ 3»S.

0000000000000 0000000060000 900000000

EVENT NAME L WECh-

EVENT LEGEND 8 CENTER=LT-25-FT
NUM. FIELDS |

FIELD t : 121

MM, COMNDS, 2 1 INCL
CONDITION 1 ¢ 0000y 0250.

$300000000000 0000090000800 000000000

EVENT NRME ¢ IS0

EVENT LEGEND ¢ EMTER=25-50-FT
NUM. FIELDS 1

FIELD 1 ) 121

NiJM, CONDS., ¢ 1 INCL

CONDITION 0251, 0900,

0000000000060 0000000000000 000000000
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c-11

EVENT NAME 2 279

EVENT LEGENMD : CENTER=50-79-FT
NUM, FIELDY ¢ 1

FIELD 1 : 121

MM, COMDS. ¢ 1 INCL
CONDITICH 1 & 0S01,0750,

0000000000 00000 000000000000 0000090

EVENT MAME : 2100

EVENT LEGEND : CENTER=7S-100-FT
MM, FIELD: ¢ 1

FIELD 1 : 121

NUM, CONDS., ¢ 1 INCL
CONDITION 1 ¢ 07S1s1000.

Q0000000000000 0 000000000000 00000000

EVENT HAME ¢ CS00
EVENT LEGEND ¢ CENTEP=GT-100-FT
NUM. FIELDS 1
FIELD 1 : 1e1 -
NUM, CONDS. @ 1 INCL
: 100155000,

CONDITION 1

| e———

G000 0000 0000000000000 00000000000

EVENT MAME ¢ BEDMW1L

EVENT LEGEND ¢ DAMAE-FROM-EDU-0NLY
NUM., FIELDS ¢ 1

FIELD 1 s 120

NuM. COMDS, @ 1 INCL

CONDITION 1 2 BsE.

C0000000000050 8000000000900 00000000

EVENT NAME :$ UMKR

EVENT LESEND t DAMRGE-LMKNOWN-END
NUM. FIELDS 1

FIELD | H 120

NJM, COMDS. ¢ 1 INCL
COMDITION 1 @ UsU,

CP000000000000090000000000000000000

EYEMNT MAME 2 ves
EVENT LEGEND t YERT-FROM-BEOTT=LT-23

NUM. FIELDS ¢ 1

FIELD 1 : 122

NUM, COMDZ., ¢ 1 INCL
CONDITION 1 ¢ 000,02S.

Q000000000000 0000000000000 000000000



i

Cc-12

EVENT MAME HERY b))

EVENT LEGEND ¢ VEFRT-FROM-EOTT=2%5-50
NUM. FIELDS ¢ ]

FIELD 1 g tee

NUM, CONDS., @ 1 INCL

CONDITION 1 : 025,050,

00000000000000000000000000000008000
EVENT NAME A
EVENT LEGEND VERT-FROM-EOTT=50-75
NUM. FIELDS 1

e

FIELD t :
MM, COMDS, ¢ 1 INCL
CONDITION 1 ¢ 051.075.

0000000000000 0000000000000000000000
EVENT NAME ¢ V100
EVENT LEGEND YERT-FROM-EOT=75-100

NUM. FIELDS 1

FIELD 1 : 1ee

NuM, CONDE, @ 1 INCL
CONDITION 1t @ D76,100,

000000000000 00000900000800000000000

EVENT MAME : V3500

EVENT LEGEND ¢ VEFT-FROM-£OT=3T-100
NUM. FIELDS 3 1

FIELD 1 s 122

MUM, COHDS., @ 1 INCL

CONDITION 1 ¢ 101,500,

C0000000000000000000000000000000000

EVEMT NAME ¢ L1000
EVENT LEGEND IAREA=L.T-100-FT

NUM, FIELDS 1

FIELD 1 s 1e3

NUM. CONDS. ¢ f INCL
CONDITION 1 ¢ DO0O0, 0000,

C000000000000000000000000000000000

EVENT NAME ¢ ALTHL

EVENT LEGEND : IRFER=0-1-FT
NUM. FIELDS 1

FIELD 1 s 129

NUM. CONDS. 1 INCL

CONDITION 1

000050100,

60000000000000000000000000000000000



C-13

EVENT MNHME ¢ ALT2
EVENT LEGEND : IRAFER=1-2-FT
MUM. FIELDS ¢ 1

FIELD { s 129
MM, CONDE. ¢ 1 INCL
COMDITION 1 : 0101,0200.

0000000000000 0000000000000000000000
EVENT MRME ALT3

EVENT LESEMD [AFER=2-3-FT

NUM, FIELDS 1

FIELD 1 : 129
NUM. COMDS. ¢ 1 INCL
CONDITION 1 & 0201, 0300,

00000000000000000000000000000000000
EVENT MAME ¢ ALTS

EVENT LEGEMD : IRRER=3-5-FT

NUM. FIELDS @ i

FIELD 1 : 129
NUM, CONDS. ¢ 1 INCL
CONDITION 1 @ 0301,0500.

COPOPP00000000000 00000000000 00000000

EVENT NAME HLL1O
EVENT LEREND IRRER=5-10-FT

NUM. FIELDS 1
FIELD 1 : 129
NUM. COMDE. 8 1 INCL

CONDITION 0501,1000.

00000000000000000000000000000000000
EVENT NAME LLT1

EVENT LEGEMD : CRACK-LEMG=LT-1-FT
NUM. FIELD: i

FIELD 1 s 132
NUM. COMDS. 3 1 INCL
CONDITION § ¢ 0000,0010,.

000000000000 00000000000000000000000
EVENT MAME ! LLT3

EVENT LEGEND ¢ CRACK-LENG=1-3-FT
HUM. FIELDE ¢ 1

FIELD 1 s 132
NUM, COMDS. ¢ 1 INCL
CONDITION 1 : 0011,0030,

GO0 0000000000000 0 000000000000 000000

N =
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c-14

LLTh
CRACK=LENG=2-6-FT
i

EVENT MAME
EVENT LEGEND
HUM., FIELDS

132
1 INCL
D031 0060,

FIELD 1
MM, COMDE.
cCONDITION 1

COOO0PPP0000000000000000000000000000

EVENT NAME ¢ LL1n

EVENT LEGEMND ¢ CPRCK-LENG=A-10-FT
NUM. FIELDS 1

FIELD 1 : 132

MM, COMDE, 3 1 INCL

CONDITION 1 n0s1, 0100,

PPPOPOPC0000000008000000000000000000

EVENT NRME ! A0

EVENT LEGEND : IRRER=GT-10-FT
MM, FIELDS 3 1

FIELD 1 : 129

MM, CONDS. 3 1 INCL

CONDITION 1 1001,3:337,

COPP8P000000000000000000000000006000

EVENT NAME $ L5310

EVENT LEGEMD : CRACK-LENGS=:T-10-FT
NUM, FIELDS 3 1

FIELD 1 H 132

MHUM. CONNS., ¢ 1 INCL
COMDITION 1 : 0101,9997.

COPPPPP008000000000000000000900000

EVENT NAME : RUPT

EVENT LESEND ¢ HULL-PUPTUPRED
NUM. FIELDS ¢ 1

FIELD 1 s 157

NUM. CONDS. ¢ 1 INCL
cCONDITION 1 3 Yo Y.

00000000000000000000000000000000000
EVENT NAME ¢ PUPN

EVENT LEGEND @ HULL-NOT-RUFPTUFED
HUM. FIELDS 3 1

FIELD s 157
MM, COMDS. 3 1 INCL
CONDITION 1 Ns N.




EVENT HAME
EVEMT LEGEND
NUM. FIELDS

FIELD |
NUM. CONDZ,
CONDITION 1
COMDITION 2
CONDITIDN 3
cCOMNDITION 4

C-15

CDYN
IYNHMIC=-CAUS-5-RP/C/H
|

150
4 INCL
13513,
KR,
CriC,

HsH.

QP0G V0000000000000 00000000000000000

EVENT NAME
EVENT LESEND
NUM. FIELDS

FIELD 1
NUM, CONDS,
CONDITION 1

SSF
STRUC T=FA TLURE-CRUSE
!

150
1 INCL
F’Fc

G000 0000000000000000 0000000000040

EVENT NAME
EVENT LEGEND
NUJM. FIELDS

FIELD 1
NUM, CONDS,
CONDITIDN 1

LIER
IN-SERVICE-CRUSE
1

150
1 INCL
’SQ

(5

OO0 P000000000000000000 9000000000

EVENT MAME
EVENT LEGEND
NUM, FIELDS

FIELD 1
NUM. CONDS,
CONDITION 1

CCH
CARGOD-ACT ION-CAUSE
i

150
1 INCL
H’ Rc

G0C00000000000000000000000000000000

EVENT NAME
.EVENT LEGEND
NUM. FIELDS

FIELD 1
NUM. CONDS.
CONDITION

P10
CLONG-LENGTH=0-10%
1

156
1 INCL
0000, 0010.

COPOT 000000000000 0000000000600000000

EVENT NAME
EVENT LEGEND
NJUM. FIELDS

FIELD i
NUM. CONDS.
COMDITION 1

P20
TLONG-LENETH=11-20%
1

156
1 INCL
0011, 0020.
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EVENT NHME ! CR40
EVENT LESEND @ CLOMG-LENGTH=31-40%
NJM. FIELDS ¢ 1

FIELD 1 H 156
NuUM, COMDS, 3 1 INCL
CONDITION 1 ¢ 003t, 0040,

COOPOPP0 0000000000000 00000000000000

EVENT MARME t CPFS50

EVENT LEGEND ¢ CLOMNS=LEMNRTH=41-50%
NHUM. FIELDZ ¢ 1

FIELD 1 H 156

MM, COMDE, @ 1 INCL
COMDITIOM 1 & 0041,0050,

OO0 OPOOPOPOPPP00000 0000000000060 000000
EVENT MNRME ! CPED

EVENT LEGENMD ¢ CLOMA-LEMGTH=S1-50%
MUM. FIELDS @ 1

FIELD 1 : 156
NUM. CONMDs. ¢ 1 INCL
CONDITION 1 : 00S5S1,0080.

COPPOPPP00000000 00000000000 00000000

EVENT NRAME ¢ CP70

EVENT LEGEND : CLOMG-LENGTH=51-70%
NUM. FIELDS 1

FIELD 1 : 156

MM, CONDS. ¢ 1 INCL
CONDITION 1 : 001, 0070.

COP V0000000000000 0009000000000000000

EVENT MAME t P99

EVENT LEGEND ¢ CLONG-LEMSTH=71-100%
NJM. FIELDS @ i

FIELD | : 156

NUM. CONDS, ¢ 1 INCL
CONDITION 1 ¢ 0071,0100,.

00000000000 000000000000000000000000
EVENT NAME  : EOTM
EVENT LEGEND ¢ VERTICAL EXTENT L.T.
NUM, FIELDS 1

FIELD 1 H 126
NUM. CONDS. ¢ 1 INCL
CONDITION 1 t 000,020,

0000000000000 000000000000000000000
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Cc-17
EVENT NHME ! vao
EVENT LEGEMD ¢ VERTICAL C.L. L.T., 2
NJM, FLELDS 1
FIELD 1 s 122
MM, CONDS, H 1 INCL
COMDITION 1 & nnnensn.

00000000000000000000000000000000000
EVENT HNAME ¢ V10
EVEMT LEGEMD ¢ VERTICAL C.L. L.T. 1

MM, FLELDS 1

FIELD 1 : t2e

NUM. CONDS, @ 1 INCL
COMDITION 1 ¢ 000s 010,

G000 0000000000000 000000000000000000

EVENT NAME ! FPID

EVEMT LEGEND ¢ FLONG-LENGTH=0-10%
NUM. FIELD: ¢ 1

FIELD 1 : 135

NUM, COMDS. @ 1 INCL

conpITION non0, 0010,

COPPPOPP0P000 0000000905000 0000000 00

EVENT HNAME ¢ RP2O

EVENT LEGEMD : RLONS-LEMGTH=11-20%
MUM, FIELDS 1

FIELD i : 155

HUM. CONDS, ¢ 1 INCL
CONDITION 1 ¢ 0011,0020,

COOPPPP0000000000000000000000000000»

EVENT HMRAME ¢ FP30

EVENT LEGEND : FLONS-LEMGTH=21-30%
NUM, FIELDS 1

FIELD i : 155

NLIM, CONDS, @ 1 INCL
CONDITION 1 : 002150020,

Q0000000000000 000000000000000000000

EVENT NAME ¢ FP40

EVENT LEGEND : RLONG-LEMGTH=31-40%
NUM, FIELDS 1

FIELD 1 : 1353

HidM, CONDS., 3 1 INCL
CONDITION 1 t 0031,0040,.

Q0000000000008 00000000000000000000
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EVENT MRME ¢ FPSO
EVENT LEGEMD ¢ FLOMG-LEMGTH=41-50%
NUM. FIELDS 1
FIELD 1 : 153
MUM, COMDS. @ 1 INCL
CONDITION 1 ¢ 0041, C0S50,

Q0000000000000 00000000000000000000

EVENT HAME ! FFP&D

EVENT LEGEND @ FLONG-LENGTH=St-£0%
NUM, FIELDS 1

FIELD 1 H 185

NUM, CONDE, 3 1 INCL
CANNITIAN 1 ¢ NNS1.n0en
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EXHIBIT D-1. LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE DISTANCE
FROM BOW--ALL DAMAGE

0000000000000 0000000000000000000000000000000080000000000000000000000

NODE NRME? ALL
NO. MNAME EVENT WEIGHT ==Pe= ==C== =N/0- -=§il-= ==§2== <-PT-- —=PP--
1 LEVO EOME 100,00 359 1289 0 100,00 0. 100.00 100,00
2 PAS PAS 7.14 244 244 0 &8.03 0. 23,03 &3.03
3 PAB PrB Te14 179 179 v 20.60 0. VB0 €0.59
4 PAD PRD 7.14 30 30 ¢ 3.45 0. 3.45  3.43
S PHE FRE 7.14 93 93 0 10.70 0. 10.70 10.70
6 KSB KSB .14 9% 96 0 11.09 0. 11.05 11.99
? kSD KSD T.14 52 39 0 6.79 0. 5.7% 6.79
8 XES KES 7. 14 46 46 0 %9.29 0. 5.29  5.29
9 KED KED 7.14 28 a8 0 3.22 0. .22 3.e2
10 KEB KEB 7.14 42 42 0 4.83 0. 4.33 4.33
11 UPC UFC 7.14 ? 4 0 .81 0. .31 .21
12 LWC  LiC T.14 e3 a3 0 3.2¢ 0. 3.22 3.ée2
13 COM  COM 7.14 3 3 0 .92 0. o3 92
14 7777 7.14 0 0 0o 0. 0. 0. 0.
1S $333 7.14 9 9 o 1.04 0. 1.04 1.04
16 10A CP10O 10.00 78 ’3 0 3.98 0. 3.9%3  31.97
1?7 20 CP20 10.00 44 44 0 S5.06 0. T.06 13.03
18 30R CP20 10.00 3% 33 ¢ 4.03 0. 4.03 14,24
19 40R CP40 10.00 c? a7 o 311 0. .11 11,07
20 S0R CFSO 10.00 cs 26 ¢ g2.99 0. S.¥ 10,5
21 60R CPe0 10.09 13 13 ¢ 1.50 R 1.50 5,33
22 70R CP7O 10,00 3 3 0 «33 0. .39 1.23
23 9%A CP99 10,00 2 e 0 .23 0. .23 .82
24 MM 10.00 0 0 6. 0. 0. 0. n.
23 3333 10. 900 16 16 0 1.84 0. 1.34 5.56
a6 10B CF10 10.00 1? 17 0 1.96 0. 1.9 3.50
av 20B CP20 10.00 47 47 0 S.41 0. S.41 gg.28
28 30B (P3¢ 10. 00 30 30 0 3.4 0. 3.43 16.76
29 408 CP40 10.00 335 33 0 4,03 0. 4.03 19.53
30 S0B CPTO 10.00 a9 29 4 3.34 0. .34 15,20
31 60B CPAO 10.00 3 3 0 .92 0. 92 4.97
32 ?70B CP7O 10.00 3 3 0 «35 0. .33 1.68
33 99B CF99 10.00 0 0 0 0. 0. 0. 0.
34 1777 10.00 0 0 0 0. 0. 0. 0.
37 $8%% 10.00 10 10 0 1.15 0. 1.3 3.959
3% 10C CP1O 10.00 10 10 0 1.19 0. 1.15 33.33
37 20C CP2O 10.00 S 3 0 .58 0. %3 16.67
33 30C CP20 19.00 6 6 0 .69 0. .69 20.00
39 40C CP40 10.00 3 3 0 «33% 0. «35 10,00
40 30C CPSO 10.00 3 3 0 «33 0. - «3% 10.00
4] 60C CP5D 10.00 0 0 0 0. 0. 0. 0.
42 70C CP?0 10.00 0 0 ¢ 0. 0. 0. 0.
43 99C CP9Y 10.00 0 0 0 o. 0. 0. 0.
44 711?77 10.00 0 0 o 0. 0. 0. 0.
45 $33¢ 10.00 3 3 0 .33 0. 3% 10.00
46 10D CP10 10.00 41 41 0 4.72 0. 4.72 44.09
47 20D CP20O 10.00 7 4 0 .81 0. .31 7.33
48 300 CP30 10,00 0 0 ¢ 0. 0. 0. %,
49 40D CP40 10.00 0 9 0 o. 0. 0. 0.
30 30D CPSO 10.00 0 0 e o. 0. 0. " 0.
S1 60D CPSO 10.00 0 0 0 . 0. 0. 0.
S@ 70D CF70 10.00 0 0 n oO. 0. 0. 0.
33 99D CP99 10.00 0 0 0 O. 0. 0. 0.
3¢ 7717 10.00 0 0 0o 0. 0. 0. 9.
S5 $338 10.00 43 43 0 S.18 0. S.18 438,39
96 10E CP1O 10.00 12 12 0 1,33 0. 1.32 12.50
S? 20E CP20 10,00 24 24 0 2.76 0. 2.7 25.00
S8 30E CP30 10.00 1S 13 ¢ 1.73 0. 1.73 15.63
S9 40E CF40 10.00 10 10 0 1.13 0. .19 10.42
60 SOE CPJO 10.00 23 a3 ¢ 2.63 0. 2,63 3.9
61 60E CP60 10,00 4 4 0 46 0. 46 4,17



D-2

EXHIBIT D-1. (Continued)

62 70E CP?0 10.00 0. 0. 0. v.
63 99 (P99 10.00 0. 0. 0. 0.
64 7777 10.00 0. 0. 0. 0.
63 $33% 10.00 .92 0. .22 3.33

1.73 0. 1.73 23.42
.33 0. .53 3.47
1.38 0. 1.33 20.34
1.13 0. 1.13 16.95
9 0. .32 13.%9%
«33 0. .35  S.03

66 10F CF10 10.00
67 20F (F20 10.00
68 30F CF3V 10.00
69 40F (P40 10,00
720 SOF CPSO 10. 00
71 60F CF50 10,00

-
-

ey
-

72 70F CF7O 10.00 .12 0. .12 1.6
?3 99F (P99 10.00 v. 0. 0. 0.
74 177? 10.00 0. 0. 0. 0.
7S $318 10.00 .33 0. .58 3.47

.19 0. 219 41.20

.23 0. @3 4.39

.12 0, .12 2.17

0. . 0. 0. |
0. 0. 0. 0.

76 106 CPL1O 10.00
7?7 206 (P20 10.00
7?8 306 CP20 10.00
7?9 406 (P40 10.60
30 306 CFSO 16.00

-

WFHrOOCOOCOCOehIOOOOOC W LUARAOO~WOMAANDOOS
—

VOO ORCOCCONLIOOLOOOO=N OO WOONMNANDOOO

0
(]
0
0
0
0
0
0
(i}
]
0
0
0
0
0
0
0
0
0
81 605 CPR0  10.00 0 oO. 0. 0. 0.
82 706 CP?0 10.00 0 o. 0. 0. 0.
83 996 CP99  10.00 0 o. 0. 0. 0.
84 7777 10.00 ¢ o. 0. 0. 0.
85 $33$ 10.00 2 2 0 &.76 0. 2.76 S2.17
86 104 CP1O0 10,00 0 .23 0. .23 7.14
82 20H CP20 10,00 v 0. 0. 0. 0.
88 304 CP30 10.00 0 oO. 0. 0. 0.
89 404 CP40 10,00 c o, 0. 0. 0.
90 SOH CPSO  10.00 o o, 0. 0. 0.
91 60H CPEO  10.00 ¢ o. 0. 0, 0.
92 70H CPTO 10,00 o 0. 0. 0. 0.
93 99H CP99  10.00 o o. 0. 0. 0.
94 177 10.00 0o o. 0. 0. OR
9% $43% 10,00 e 2 0 2.99 0. .99 92.9%
95 101 CP1O  10.00 1 1 ¢ 2.07 O, .07 42.36
97 201 ©PZ0  10.00 8 8 (] .92 o, .92 19.0S
98 301- C* 0 10.00 2 2 0 .23 0. 23 4.76
99 40I C! -0  10.00 0 0 o o, 0. 0. 0.
100 501 (P30  10.00 1 ] 0 .12 0. . .12 2.33
101 601 LFE0 10.00 0 (] 0 o. 0. 0. 0.
102 7?01 CP?70 10.00 0 0 o o. 0. 0. 0.
103 991 P99 10.00 0 0 0 o. 0. 0. 0.
104 7777 10.00 0 0 o o. 0. 0. 0. l
105 $13% 10.00 13 13 0 1.%50 o. 1.50 30.9% |
106 10J CP10  10.00 0 0 0 o. 9. 0. 0.
107 20J CP2O0 10,00 0 0 0 0. 0. 0. 0. |
108 300 CP30 10,00 0 0 o O. 0. 0. 0.
109 40J CP40 10,00 0 (] ¢ o. 0. 0. 0.
110 S0J CPS0  10.00 1 1 (] .12 0. 12 14,29
111 60J) CP60 10.00 0 0 U o, 0. 0. 0. {
112 700 CP?0 10,00 0 0 o o. 0. 0. 0. !
113 290 CP99  10.00 1 1 0 .12 0. 12 14,29
114 2777 10.00 0 0 0o o. 0. 0. 0.
115 $843 10.00 s -] (] .58 0. .58 71.43
116 10K CP10 10.00 1?7 1? 6 1.9 O. 1.96 60.71
117 20k CP20 10,00 s S 0 .58 0. .53 17.86
118 30K CP30 10.00 0 0 o 0. 0. 0. 0.
119 40K CP40 10,00 (i 0 0 U. 0. 0. - 0.
120 SO CPS0 10,00 2 F] 0 23 0. 23 7,14
121 60K CP50 10,00 0 0 ¢ 0. 0. 0. 0.
122 ?0¢ CP?70 10.00 0 0 o o0, 0. 0. 0.
123 9% CP99 10.00 0 0 0 0. 0. 0. 0.
124 7717 10.00 0 0 0 0. 0. 0. 0.
b ]
lw
1




125
126
127
128
129
130
131
132
133
134
139

$3¢¢
10L
a0L
30L
40L
SoL
60L
70L
*
?77?
318

CcP10
cpPeo
CP30
CP4an
CFSO
CFe0
CP?0
Cpaa

10.00
10,00
10.00
10.00
10,00
19.00
10.00
1. 00
19,00
10.00
10.00

O WOO-d

D-3

EXHIBIT D-1 (Continued)

OO WO

COCOOOOOOOO

.46
.12
.‘2
0.
0.
«39
.12
.la
0.
0.
.12

14.29

12.50

12.50
0.
G,

37.%50

12.50

12.50
0.
0.

12.50

GOP00000000000000000000000800080000000000000000000080000000000000000

s
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EXHIBIT D-2.

D-4

LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE
DISTANCE FROM BOW--HULL RUPTURES

CO0G 000000000000 000080000000000000000000000000000000000000000000000

NODE MAME? ALL
NO. NAME EVENT WEIGHT ==f== ==C== =N/Q- ==§]== ==$2== ==PT== ==PP--
1 LEVO FUFT 100,00 497 869 0100.00 0. 100,00 100,00
2 PRS PR T.i4 187 157 0 31.%59 0. 31.%9 31.%%
3 PARB PRE 714 %0 90 0 18.11 0. 18.11 12.11
4 PAD PAD 7.14 1% 15 0 3.02 o, 3.02  3.02
S PRE PRE 7.14 S7  S7 0 11.47 0. 11,47 11,47
6 KSB K3 T.14 48 48 0 9.66 0. 9.66  9.66
? KSD K3D 7.14 30 30 0 6.0 0. 6.04 6,04
8 KES KES 7.14 23 23 0 4.63 0, 4.63 4.83
9 KED KED T.14 24 24 0 4.83 o, 4.83 4.83
10 KEB KEE T.e 21 21 0 4.23 0, 4.23 4.23
11 UPC UPC 7.14 4 4 o .80 o. .80 .30
12 LWC Luc 7.14 17 17 0 3.42 0. 3.42 3.42
13 COM com 7.14 6 ) 6o 1.21 0. 1.21 1.21
14 7777 7.14 0 0 0 o. 0. 0. 0.
15 8138 T.14 S S 0 1.0% 0. 1.01 1.01
16 10A CP10 10,00 S? 5?7 0 11.47 O, 11.47 36,31
1?7 200 CPZO 10,00 23 28 0 S.63 o, 5.63 17.53
18 30A (P30 10.00 23 28 0 S.63 0. $.63 17.33
19 408 CP40 10,00 12 12 0 2.41 0. 2.41 7.84
20 S0f CFSD 10,00 15 15 0 3.02 o 3.02 9.55
21 60R CPS0 10,00 8 3 0 1.61 0. 1.61  S.10
22 70 CPTO 10,00 2 2 ¢ .40 0. .40 1,27
23 99R CFP9a 10.00 1 1 0 .20 0. .20 L)
24 7777 10.00 0 0 o o 0. 0. 0.
23 $318 10.00 6 6 0 11.21 o, t.21 3.8
26 108 CP10  10.00 11 11 0 2.21 o. 2.&1 12.82
27 208 cP20 10,00 27 27 0 S.43 0. S.43 30.00
28 308 CFEO 10,00 14 14 0 2.82 0, 2.82 1%5.%%
29 408 C(F4a0 10,01 18 18 0 3.62 0. 3.62 &0.00
30 S0B CFS0 10,00 13 13 0 2.2 O, 2.82 14,49
31 60B CFiu 10,0 3 3 0 .60 o, .60 3.33
32 708 CPTO 10.00 0 0 o o, 0. 0. 0.
33 9% CP9% 10,00 0 0 o o. 0. 0. 0.
3¢ 77177 10, 00 0 (] v o 0. 0. 0.
35 318 10.00 4 4 o .80 o. .30 4,44
36 10C CP10 10,00 s s o 1.010 oO. 1.01 33,33
37 20C CF20 10,00 e 2 0 .40 O, .40 13.33
38 30C CP30 10.00 1 1 o .20 O. 20 6,67
39 40C CP4D 10,00 1 1 0 .20 O. T .20 6.%57
40 S0C CPSO 10.00 3 3 '0 «60 0. .60 20,00
41 60C CP30 10.00 0 0 0 0. 0. 0. 0.
42 70C CP7O 10.00 0 0 0 0. 0. 0. 0.
43 99C CP9% 10.00 0 0 0 0. 0. 0. 0.
44 2777 10,00 0 0 o o 0. 0. 0.
43 3313 10,00 3 3 0 .60 0. .60 20,00
46 100 CP10 10,00 19 19 0 3.8 o. 3.82 33.33
47 200 CP20 10,00 1 1 6 .20 o 20 1,75
48 30D CP30 10,00 0 0 o 0. 0. 0. 0.
4% 40D CP40 10,00 0 0 o o, 0. 0. 0.
S0 S0D CPS0  10.00 0 0 o 0. 0. 0. 0.
St 60D CP&O 10,00 0 0 o o. 0. 0. 0.
$2 70D CPTO 10.00 0 0 o O. 0. 0. 0.
S3 99D CP99® 10,00 0 0 o o 0. 0. 0.
S4 17?7 10,00 0 0 o o 0. 0. 0.



e

$33%
10E
20E
30E
40€
SOE
60E
70E
99E
7?7
$33%
1 0F
20F
30F
40F
SOF
60F
?0F
99F
77?7
$538
106
206
306
406
506
606
706
996
771
3833
10H
20H
30H
40H
SOH
60H
704
994
e
3433
101
20l
301
401
S0l
601
70l
991
7?7
$33%
104
20J
30J
40J
S0J
60J
?0J
954

71

CPI0
CP20
CP30
P40
CPEU
CP&n
CP7O
CPa9

CP10
cPeo
CP30
CP40
CFS0
CPé0
CP?0
CcP99

CcP10
CP2o
CP20
CP40
CPSO
CFi0
(o]
Ccpaa

CPLD
CPo
P20
CF4)
LPSO
LPé0
CP7O
CPI9

CP10
Creo
CP30
CP40
CP30
P60
CP?0
CPy?

CP10
LF20
P30
CF40
P90
CPeD
CP70
cPe9

10.00
10.00
10,00
10.00
10. 00
10.00
10,00
10.00
10.v00
10. 00
10.00
10,09
10,00
10,00
10.00
10.00
10, 0@
10. 00
10.00
10. 00
10. 00
10. 00
10,00
10,00
10.00
10,00
10,00
10.09
10.00
10.00
10,00
10.00
10.00
10,00
10,90
19. 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
10.900
10.00
10,00
10.00
10,00
10.00
10.00
10.00

EXHIBIT D-2. (Continued)
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D-5

[l " ]
e O

[,
CO0O0OCOCOORNOOOO"OOUNINOOCOOCCOONNCOOOCCOOOMWEOO=aNaAANLIOOONY

OO0 0000000000000 00000000 DO OODOOECODO

7“‘
1.61
2.41
2.21
.‘o
1.81
.40
0.
0.
.
.80
1.41
.80
.80
1.41
.80
20
0.
0.
0.
60
1.21
0.
0.
v,
0.

o.
0.
0.
ol
o.
0.
0.
0.
0.
0.
0.
ol
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
0.
o.
0.
0.
0.
0.
0.
0.
o.
0.
0.
0.
0.

61

10



st b s

119
116
11?
118
119
120
121
122
123
124
12%
126
12?7
128
129
130
138
132
133
134
135

st
10K
20K
30K
40K
SOK
60K
79K
9K
7772
$3533%
1oL
a0t
30L
40L
SoL
60L
oL
9L
M
$339

CP10
CcP20
CF20
CF40
CFS0
LP&Y
CP7O
CFs9

CFP10
Creo
CP30
CRan
CPSN
CPs0
CFrO
CP93

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
10.90
1v. 00
10. 00
10.u0
10.00
10.00
10.00
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EXHIBIT D-2 (Continued)

OO Moo= =Aico0000OAYE

COOOCOOOOOO0OOOOOQCOOCOOD

ol

«80 100.00
1.81 S2.%4
.80 23.33

o. 0.

o. o-

0. o'

0. °.

0‘ o.

0. o.

0. 0.
.80 23.953
20 16.67
.20 16.57

0. 0.

0. 0.
.40 33.33
.20 16.57
.20 16.867

0. 0.

0. 0.

o. 0.

0000000000000 000000000000000 0000000000000 00800008000000000000000000

Lo7
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EXHIBIT D-3.

D-7

LOGIC DIAGRAM FOR ANALYZING DAMAGE CENTERLINE
DISTANCE FROM BOW--CRACKS

GO0GO00C0CIPPP00000000000008 0000000000000 0000000000000000000000000000

NOUE HHME? HHL.

HO., HNEME EVENT WEIGHT -=f-= ---~ -N/0- --I)== --82=- --PT--
1 LEVO EOWMY 100,00 &80 436 0 100,00 0, 106,00
2 PHY  PAS 7.14 10 101 0 36,07 0. 36.07
2 PAK  FAR 7.14 41 41 0 14,54 0. 14,604
4 PHD  FRD 7. 14 3 2 0 &.36 0, c. 8k
S FRE  FPRE 7.14 31 k3 0 11.07 0, 11.0?7
% KIE }3IE 7.14 2% &S 0 2,93 0, 3,93
7 KSDh k3D 7.14 ¢4 &4 0 a8.57 0. 3.97
8 KES FES 7.14 13 12 0 4.64 0. 4,54
9 KED KED 7.14 14 14 0 S.00 0, S.00

10 FEE FER 7. 14 7 7 0 &.50 0, &.50
11 UPC  uPC 7. 14 3 3 0 1.07 0. 1.07
12 Lud Lwe 7.14 é 6 0 2.14 0. <. 14
13 COM  COM 7.14 4 4 0 1.42 0, 1.43
14 7277 7.14 0 0 0 0. 0. 0.
15 $#11% 7.14 3 3 0 1.07 0. 1.07
16 1oA CP1O 10,00 39 35S o 12.%0 0, 12.50
17 etn CP20 10,01 20 co 0 7.14 0. 7.14
182 30 CP30 10,00 1% 15 0 S.2% 0. S.36
19 40/ CP4C 10,00 8 8 0 e.85 0, 2.86
20 SR CPSO 10.00 9 9 0 3.21 0. 3.21
et 60R CPED 10,00 ’ 7 0 &2.50 0. 2.50
ee 70R CP?0 10,00 1} 1 0 .36 0. .36
23 93R P99 10,00 1 1 0 . 36 0. .36
eq rrr? 10,00 0 0 0 0. 0. 0.
25 114¢ 16,00 S S 0 1.79 0. 1.79
26 10r CPIO  10.00 4 4 0 1.43 0, 1.43
e’ &0F P20 10.00 13 13 0 4.¢64 ¢. 4.64
eg 0B P20 10.040 3 8 ¢ 2.85 0. 2.86
29 40 (P40 10,00 6 6 0 2.14 0. 2.14
30 SOB CPSO 10.00 2 8 0 2.86 0. 2.86
31 608 CP60 10,00 1 1 0 36 0. .36
3¢ 70 CP70G 10.00 0 0 0 0. 0. 0.
33 338 CP99 10,00 0 0 0 0. 0. 0.
34 7777 10,00 0 0 0 0. 0. 0.
35 $13% 10,00 1 1 0 .36 0, .36
36 t0C CP10  10.00 2 P4 v .71 0. .71
37 g0C CP20 10,00 1 1 (] <36 0, « 36
38 30C CP30 10,00 1 1 0 +36 0, <36
33 40C CP40 10.00 0 0 0 0. 0. 0.
40 SOC CFS0 10.00 2 2 0 .71 e. .71
41 60C CPRO 10,00 0 0 0 0. o. 0.
42 70C CP70 10,00 0 0 0 0. 0. 0.
43 99C CP93 10,00 0 0 0 a, 0. 0.
44 7777? 10.00 0 0 0 G. 0. 0.
45 4318 10.00 4 2 0 71 0. .71
45 101 CPIO 10,00 S S 0 1.79 0. 1.79
47 o0 CP20 10,00 1 1 0 .36 0. » 36
43 30D CF30 10,00 0 0 0 0. 0. 0.
49 400 CP40 10,00 0 0 0 0. 0. 0.
S50 S0 CP%0 10,00 0 0 0 0. 0. 0.
51 60D CPRO 10,00 0 0 0 0. 0. 0.
52 70D CP?70  10.00 0 ] 0 0. o. 0.
53 95D CP93 10,00 0 0 0 0. 0. 0.
o4 7777 10.00 0 0 ] 0. 0. 0.
3% $i1s 10.00 a5 as ¢ 8.93 0. 8.93
o5 10E CP1O0 10,00 3 3 0 1.02 0. 1.0?
S? 20E CP20 10.00 7 ? 0 2a.50 0. 2.50
S8 30E CP30 10,00 7 ? 0 2.50 0. .50
59 40E CP4C¢ 10,00 1 1 0 3 0. « 36
€0 SCE CPS0 10.00 S S 0 1.79 0. 1.79
61 60E CP&D 10,00 1 1 0 .36 O, .36
62 70e CP?70 10,00 0 0 0 0. 0. 0.
63 93E CP99 10,00 0 0 0 0. 0. 0.
64 11?7 10.00 0 0 0 0. 0. 0.

Y <7 <J.
fo0,00
TE. 07
14,54
2,36
11,07
3,93
B.97
4,24
5.00
2.5
1.07
2.14
1.4%
0.
1.07
24,65
19.80
14,35
7,98
8.91
.93
.9?‘
.99
0'
4,95
.76
31.71
19.51
14.63
19.%1
2.44
0.
0.
0-
2.44
25,00
12.50
12.50
0.
€3.00
o'
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EXHIBIT D-3. (Continued)

€5 1114 | U 1 | 0 . 36 0. . 36 4,00
66 LOF CPILD 10,00 b & 0 1,79 0. 1.729 20,232
67 SUF  CRFIN 10,00 4 4 0 1.4% 0. 1.4 16,67
63 30F CF30 g, o 3 2 0 1,07 0, 1.07 12.%0
69 40F  CP40 10, 00 » ¢ o 2.14 0, 2.14  25.00
20 S0F CPSO O 10,00 E] 3 0 1,07 0. 1.07 12.50
71 ADF CFEO 10,00 1 1 0 AT <36 4,17
72 TOF CF70 10,00 0 ( (1] 0, 0. 0. 0.
73 A%F CP39 10,00 n n 0 0. 0. 0. 0.
74 777 10.00 d 0 0 0. 0. 0. 0.
75 1114 10,00 e 2 0 .71 0. P10 8,33
76 106 CP1I0O 10,00 3 3 0 1.07 0. 1.07 23.02
77 206 (P20 10,00 0 0 [ 0. 0. 0. 0.
78 200 CPIZO 10,00 0 0 o o 0. 0. 0.
79 405 CFP4A0G 10,00 0 0 0w 0. o. 0.
80 05 CPSO0 10,00 0 " 0 o, 0. 0. 0.
81 60k (P&O 10,00 ] 1 0 0. 0. 0. 0.

| ] 206 CF70 10,00 ( 0 0 0. 0. o. 0.
83 99 CP92 10,00 0 0 0 0. 0, 0. . 0.
34 7777 10,00 0 0 0 o, 0. 0. 0.
25 $11% 10,00 10 10 0 3.%7 0, 3.57 76.92
86 10H CF10 10,00 0 0 0 0. 0. 0. 0.
&7 20H CPEO 10,00 0 0 0 0. 0, 0. 0.
a3 30H CP3I0 10,00 0 0 0 v, 0. 0. 0.
83 40H CP40 10,00 0 0 0 0. 0. 0. 0.
90 SOH CPS0 10,00 0 0 0 0. 0. 0. 0.
91 60H CP&0 10,00 0 0 o 0. 0. 0. 0.
92 70H CF?0 10,00 0 0 0 0. 0. 0. 0.
93 93H CPI?  10.00 0 0 0 0. 0. 0. 0.

. 94 17?7 10.00 0 0 0 0. 0. 0. 0.
95 1413 1o, 00 14 14 0  S.00 0. 5.00 100.00
96 101 CPIO 1,00 2 2 0 .71 0. .71 28.%57
9?7 201 CP20 14,00 2 2 0 rd| 0. .71 28,57
38 201 CP20 10,00 0 0 0 0. 0. 0. 0.
93 401 ©CP40 10,00 0 0 0 0. 0. 0. 0.
100 S0 CPSO 10.00 0 0 0 0. 0. 0. 0.
101 <01 CPBO 10,00 0 0 o 0. 0. 0. 0.
10 201 CP70 10.00 0 0 0 0. 0. 0. 0.
103 391 CFP9Y 10,00 0 0 0 0. 0. 0. 0.

i 104 777 10,00 0 0 0 0. 0. 0. 0.
105 1311 10.00 3 3 0 1.0 0. 1.07 42.86
105 10J CP16 10,00 0 0 0 0. 0. 0. 0.

107 203 P20 10.00 0 ] 0 0. 0. 0. 0.
108 204 CP30 10,00 ] (] 0 o. 0. 0. 0.
109 40J) ©P40 10.00 0 0 0 0. 0. 0. 0.
110 S0 CPSO 10,00 ] 0 0 0. 0. 0. 0.
111 600 CFPGO 10,00 0 0 0 0. 0. 0. 0.
112 200 CP70 10,00 0 0 0 0. 0. 0. 0.
113 990 (P99 10,00 ¢ 0 0 v. N. 0. 0.
114 277 10,00 (1] (] 0 0. Q. 0. 0.
115 438 10,00 3 3 0 1.07 0. 1.07 100.00
116 10K CP10 10,00 2 2 0 .71 0. .71 33.33
11?7 20K CPRO 10,00 e e 0 .71 0. 71 33.33
118 200 CP30  10.00 0 ] 0 0. 0. 0, 0.
119 40K CP40 10.00 1] 0 0 0. 0. 0. 0.
120 S0k CPS0 10.00 0 0 0 0. 0. 0. 0.

v} 121 60 CPs0O 10,00 0 0 o o 0. 0. 0.

1e2 70n. CPP0 10,00 ] 0 o 0. 0. 0. 0.
123 99 CP99 10,00 0 0 o o. 0. 0. 0.
124 17?7 10,00 0 0 ¢ o 0. 0. 0.
125 1338 10.00 P4 2 0 « 71 0. .71 33.33
126 10 CP10O 19,00 1 1 0 .36 0, .36 25.00

| 127 20t CPEO 10,00 1 1 0 .36 0, 36 2%.00
1283 0L P30 10.00 0 0 0 0. 0. 0. 0.
122 40L CP40 10,00 0 0 0 0. 0. 0. 0.
130 S0L CPSO 10,00 0 0 0 0. 0. 0. 0.
131 A0L CFPeQ 10,00 1 1 0 .36 0. «36 25.00
132 70L CPPN 10.00 i 1 0 « 36 0. 36 25,00
133 @A CP99 10,00 0 0 0 0. 0. 0. 0.
134 7?7?77 10,00 0 0 0 0. 0. 0. 0.
135 141% 10,00 ] 0 0 0. 0. 0. 0.



EXHIBIT D-4.

D-9

LOGIC TREE FOR ANALYZING DAMAGE

CENTERLINE FROM BOW--HOLES

0000000000000000000000000000000000000006000000000000000000000000000
NODE  1thmE -
EVENT Wb [RHT

HO.

THHME
LEVQ
Fr
PHE
PAD
FHE
¥R
KD
KES
KETD
FEE
UFC
LW
oM
YR
$148
10H
eon
30R
40R
S0H
60H
70A
99N
1?77
1114
10k
cOk
20E
40k
S50F
&0k
70E
99p
7177?
$11¢
10C
eoc
3eC
40C
50C
50C
20C
9C
????
3148
10D
20D
30D
40D
SoD
50D
700
99D
7
$19¢
1 0E
cOE
30E
40E
“0E
60E
70E
9%E
7

EOW
FRAZ
FHP
FRI
FRE
b iE
RED
FEL
KED
KEE
UpcC
Luc
con

P10
crPen
CF30
P40
CPS0
LFEN
CF?0
P9

25 N ]
cPeo
CP20
CP4D
CPS0H
CPED
CFP?70
CP99

CPL10
cP2o
Cr30
CP40
CPS0
CPeO
CP70
CF99

CP10
TP20
CP30
CP40
CPS0
CPEC
CP70
Cp99

CF10
cPeo
CFP20
CP4
CFS0
CrPe0
CP?6
LP99

100, 00

.14
7.14
7.14
7.14
7.1
7. 14
7.14
7.14
7.14
7.14
7.14
7.14
7. 14
7. 14
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
10.00
10,00
10,00
10.00
10,00

HLL
w=fe= —-L== -H/0- -=51~= -=12-- --FT--
244 347 0 fu0. 00 0. 100,00
4 & 0 2%.41 0. &%5.41
o1 S1 0 0,90 0. angan
2 ¢ 0 3.23 o, 3,88
20 20 0 12.%0 o, 1e.20
&d &9 0 11,29 0. 11,89
? 7 ¢ e.a7 0. E.a?
11 1 0 4.51 0. 4.51
1e 12 0 4,92 0. 4,9
12 18 0 7.33 0. 7.38
1 1 0 .41 0. .41
10 10 0 4.190 c. 4.10
3 3 0 1.23 0. 1.¢3
0 0 0 0. 0. 0.
e 2 0 .82 0. .82
24 ¢4 0 9.84 0. 9,94
3 ] 0 3.8 0. 3.¢e8
13 13 0 5.33 . 5.33
5 6 0 e.44 0. 2.46
4 4 0 1.64 i 1.64
3 3 0 1.23 0. 1.23
e e 0 .82 0. 82
0 0 0 0. 0. 0.
0 0 0 0. 0. 0.
2 4 0 .82 0. B2
7 ? 0 2.87 0. 2,87
15 1% 0 6.15 0. .19
] 6 0 2.4¢6 0. .46
14 14 0 S.74 0. 5.74
4 4 0 1.64 0. 1.64
e e 0 .82 0. .82
0 0 0 0. 0. 0.
0 0 0 0. 0. 0.
0 0 0 0. 0. 0.
3 3 0 1.23 0. 1.23
3 3 0 1.23 0. 1.e3
2 2 0 .82 0. .82
0 0 0 0. 0. 0.
1 1 0 .41 0. .41
1 1 0 41 0. 41
0 0 0 a. 0. 6.
0 0 0 0. 0. 0.
0 0 0 0. 0. 0.
0 0 0 0. 0. 0.
1 1 0 Nl 0. .41
14 14 0 5.74 0. S.74
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 0 0. 0. 0.
0 0 0 0. 0. 0.
0 0 0 0. 0. 0.
0 0 0 0. 0. 0.
16 16 0 6.56 0. 6.36
3 -] 0 2.0%5 .0. 2.05
é 6 6 &.46 0, 2.46
6 6 0 2.46 6. 2.46
1 1 0 41 0. 41
S 6 0 2.4 0. 2.46
e 2 0 82 0. . 8¢
0 0 0 0. 0. 0.
0 0 0 0. 0. 0.
0 0 0 0. 0. 0.

P
§0G, 00
¢S, 41
20,30
3.3
12,30
11,82
2.87
4.51
4,92
7.32
.41
4.10
1.23
0.
.32
238.71
12.30
20,97
9. 68
€.45
4,34
3.23
OI
00
3.23
13,73
29.41
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EXHIBIT D-4. (Continued)

5 $111 10,00 3 2 0 1.22 0. 1.¢2 10,234
10F  CF1Q 10,00 2 e 0 22 0, 82 22.%7
SOF  CFEN 10,00 1 1 1] .41 0. .41 14,29
I0F  CF2Q0 10,00 2 & 1] B2 0. 32 29,957

2 40F  LF40 10,00 ] 0 0 ", 0, 0. 0.
S0F (PSSO 10,00 1 1 0 .41 0. .41 14,29
AUF  CFPe 10, a0 D) 0 0 0. 0. 0. 0.
TOF CRPO 10,00 0 0 0 0. 0. 0. 0.

E L Sl ) 10,00 0 0 0 0. a. 0. 0.
b ks 10. 00 0 0 0 0. 0. 0, 0.
111t 10,040 1 1 0 .41 0. .41 14,29
10 CP1Q 10,00 2 3 0 1.23 0. 1.3 e?.e?
i CFR20 10,00 0 Y 0 0. 0. 0. 0.
206 CF 0 10,00 0 0 1] 0. 0. 0. 0.

9 405 CF40 10.00 0 0 0 0. 0. 0. 0.
S0y CPS0 10.00 0 0 0 0. 0. 0. 0.
Qi3 PR 10,00 0 0 0 0. 0. 0. 0.
700 LPTO 10,00 0 0 0 0. 0. 0. 0.
QG CPoa 10,00 0 0 0 0. 0. 0. 0.
Earackcs 10.00 0 0 0 0. 0. 0. 0.
1118 10,00 2 8 0 3.22 G. 3.28 7e.73
10H CPLO 10.00 2 c 0 .82 0. 82 16,67
cOH P20 10.00 0 0 0 0. 0. 0. 0.
F0H CP30 10,00 0 0 0 0. 0. 0. 0.
40H CF40 10,00 0 0 0 0. 0. 0. 0.
SO0H  CPSO 1N, o0 0 0 0 0. 0. 0. 0.
60H CFa0 10,00 0 0 0 0. 0. 0. 0.
TO0H CP?O 10,00 0 0 0 0. 0. . 0.
IIH (P9I 10,00 ] 0 0 0. 0. 0. 0.
7T 10.00 0 0 0 0. 0. 0. 0.

s 5351 10,00 10 10 0 4,10 0. 4.10 83,33
101 CFiO 10,00 3 6 0 2.46 0. 2.46 33.33
&0l CF20 10,00 4 4 0 1.64 0. 1.64 g22.ce
201 CP30 10,00 0 0 0 0. 0. 0. 0.
401 CP4Q 10,00 0 0 0 0. 0. 0. 0.
Sel CPSO 10,00 0 0 0 0. 0. 0. 0.
601 CPEQ 10.00 0 0 0 0. 0. 0. 0.
701 CP?70 10. 060 0 0 0 0. 0. 0. 0.
391 P99 10,00 0 0 0 0. 0. 0. 0.
TPY 10.09 0 0 0 0. 0. 0. 0.
E553] 10.00 8 8 0 3.28 0. 3.88 44.44
100 CP1O 10,00 0 0 0 0. 0. 0. 0.
201 CpPe0 10.00 0 0 0 0. 0. 0. 0.
300 CP30 10.00 0 0 0 0. 0. 0. 0.
40) CP40) 10,00 0 0 0 0. 0. 0. 0.
S50J) CP%0 10,00 0 0 0 0. 0. 0. 0.
60J CP&O 10.00 0 0 0 0. 0. 0. 0.
70 CP70 10,00 0 0 0 0. 0. 0. 0.
990 P99 10,00 0 0 0 0. 0. 0. 0.
K dis 10.00 0 0 0 0 0. 0. 0.
1118 10,00 1 | 0 .41 0. .41 100,00
10 CP10 10,00 6 6 0 2.46 0. 2.46 60,00
eoK  CPRO 10.00 P4 e 0 .82 0. .82 20.00
30k CP3O 10,00 0 0 0 0. 0. 0. 0.
40K CP40O 10.00 0 0 0 0. 0. 0. 0.
30K CPS0 106.00 0 0 0 0. 0. 0. 0.
60K CFPe0 10,00 0 0 0 0. 0. 0. 0.
70k CP?TO 10,00 0 0 0 0. 0. 0. 0.
9%  CPO9 10.00 0 (1] 0 0. 0. 0. 0.
Lk ad 10,00 0 0 0 0. 0. 0. 0.
2353 ) 10,00 2 2 0 82 0. .82 20,00
10L CP1O 10,00 0 0 ] 0. 0. 0. 0.
30L CP30 10,00 0 0 0 0. 0. 0. .
40L CP40 106.00 0 0 0 0. 0. 0. 0.
S CP%O0 10.00 1 1 0 41 0. 41 33,33
€0, CPéO 16,090 0 0 0 0. 0. 0, 0.
0L CP?0 10.00 1 H 0 )} 0. 41 33.33
@ CPad 10,00 0 0 0 0. 0. 0. 0.
TR 10,00 0 0 0 0. 0. 0. 0.
tea4d4t ItNn NN n N N " N N
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EXHIBIT D-5.

D-11

LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE
DISTANCE FROM STERN--ALL DAMAGE

$00000000000000000000000000000000640000000000006000600000400000004000
HOLE HAME Y

HO.

P Gk et St Seh Mt Bea e e P
VONOANRLBWN = YVRINODNE QN -

e r
o

€3

o e M
NS

n
v

20

b @wwgwwwww
O VDN DL WN e

HAME
LEVO
FRS
FAk
FPAD
FAHE
KSE
KED
KES
KED
KEE
UFC
LuC
con
Y
$3%4
1 0A
P Ue]
30A
40r
S0A
60R
70R
9
77?7
$41%
10k
20P
30k
4(F
50B
60F
70k
99k
7Y
341
10C
couc
30C
40
S0C
60C
70C
99C
MY
144
10D
eon
30D
40D
sS0n
6aD
on
a9
1717
13%%
1 0E
eo0E
30€
40E
S0E

FLL
EVENT WEIGHT =wfimm ==Cm= ~H 0~ ==S1m= ==§@em= coPTee —-ff--
STEF 100,00  36& 1289 0 100,00 0, 100, 60 100, 00
FRS 7. 14 94 aq 0 &S.97 0. ES.HT ES. WY
FRE 7.14 67 67 0 18,54 0. 12,91 15,51
FAD .14 17 17 ¢ 4,70 0, 4,70 4,70
FHE 7,14 41 41 0 11,33 0. 11,53 11,33
KSE 7.14 as a5 0 12,43 0. 12,43 12,43
KSD 7.14 21 21 ¢ S.20 0. 5.80  S5.20
KES 7.14 22 22 0 8.84 0. a.84 &, 8
FED 7.14 11 11 6 3.04 0. 3.04 2,04
KEE 7.14 ? ? 0 1.93 0. 1,93 1.93
UFC 7.14 1 1 0 3.04 0, 3.04 3,04
LU 7.14 9 9 0 &.49 0. .49  2.49
con 714 4 4 0 1.10 0. 1.10 1.10
7.14 0 0 o o. 0. 0. 0.
7.14 3 3 0 .83 0, .83 JE2
CF10 10,00 22 32 0 B.84 0. 8.84 24,04
CF20 10,00 ez 2e 0 6.08 0, 6.0 23.40
CP30 10,00 14 14 0 3.8e7 0. 3.87 14.59
CF40 10,00 2 8 0 z.21 0. 2.e81 8.5
CPSO 10,00 4 4 o 1.10 O. 1.10  4.:26
CF&0 10,00 3 3 0 .83 0. .83 3.19
CF?0 10,00 1 1 0 25 0. 28 1.06
CFa% 10,00 0 0 0o O, 0. 0. 0.
10. 00 0 0 o 0. 0. 0. 0.
10. 00 10 10 0 2.7 0. 2.76 10.64
CP10  10.00 12 12 0 3.3t 0, 3.31 17.91
CP20 10,00 15 15 0 4,14 0, 4,14 &2.3%
CFPZ0 10,00 12 12 0 3.31 0. 3.31 17.91
CP40  10.00 14 14 0  3.57 0, 3.87 20.90
CPS0 10,00 ? ? 0 1.93 0. 1.93 10.45
CFs0  10.00 i} 0 0 0. 0. 0. 0.
CPT0 10,00 1 | 0 28 0, .28 1.4%
CFa2 10,00 3 3 0 .83 0. .83  4.43
10.00 0 0 o o /o/ 0. 0.
10. 00 3 3 0 183 - . .83 4-48
CP10 10,00 5 5 0 1.23 0. 1,33 29.41
CPZ0 10,00 5 -] 6 1.32 0. 1.33 29.41
CF30 10,00 4 4 o $.10 oO. 1.10 23.53
CP40 10,00 1 1 0 28 0, 28  S.89
CFS0 10,00 0 0 0 o 0. 0. o,
CFEQ 10,00 0 0 0 0. 0. 0. 0.
CPTO 10,600 0 0 0 0. 0. 0. v,
CPos 10,00 0 0 o v 0. B ",
10. 00 0 ] 0 o 0, 0. 0,
10. 00 e 2 0 055 00 .55 l‘.:.:,
CPIU lo. 00 8 8 0 3.21 0- 2.21 10.%1
cpee 10,00 0 0 o 0. 0. 0. 0.
CPz0 10,00 1] 0 o 0. 0. 0. 9.
CP4D 10,00 0 0 0 0. 0. 0. 0,
CPS0 10,00 0 0 o O. 0. 0. 0.
CFr&en 10,00 0 0 o o 0. 0. o,
cPe0 10,00 0 0 o o. 0. 0. 0.
CPe9 10,00 0 0 o 0. 0. 0. 0.
10. 00 1] 0 0o O. 0. 0. 0.
10.00 33 33 0 .12 0, 9,12 R80,4%
CrI0 10,00 10 10 0 2.7 0, 2.76 22.2¢
CPZ0 10,00 11 11 0 3.04 0, 304 24.44
CF30 10,00 8 -] 0o a2 0. 2.21 17,73
CP40  10.00 10 10 0 2.76 0. 2.76 g2e.&e
CFS0 10,00 5 S 0 1.38 0. 1.38 11,11
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EXHIBIT D-5. (Continued)

6} GOE  CPén 10,00 ] 1] 0 0. 0. 0. 0.

ol (S o S ] 10,00 0 [ 0 0. 0. 0. 0.
€3 Y9I (Pl 10,00 0 0 1} 0. 0. 0. 0.
64 7Y 10,00 0 0 0 0. 0. 0. 0.
6% 111t 10,00 1 1 1] 8 0. &8 e
€6 10F (P1D) 10,00 S ) 0 1.25 0. 1.32 &2.8)
67 SOF  (FED 10,00 ] 4] 0 1.3%2 0. 1.32 &3.8
€R 30F CF20 10,00 4 4 0 1.10 0. 1.10 13,05

69 40F  CF40 10, 40 e e /] 55 0. « 59 9,52
T0 SO0F  CFSD0 10,00 e e 0 « 59 0. K1) 9.5
71 E0F  CFR&O 10, 00 0 0 0 0. 0. 0. 0.
72 70F CF7O 10,00 0 0 1] 0. 0. 0. 0. .
73 99F  (CPaa 10.00 0 0 0 0, 0. 0. 0.
74 TYYY 10,00 0 0 0 0. 0. 0. 0.
75 %144 10. 00 3 3 0 .82 0. 83 14.,e%
76 106 CFR10 10, 00 5 5 0 1.32 0. 1.23 15,83
°7 205 TR0 10,00 0 0 0 0. 0. 0. 0.
28 306 CR2O 10,00 0 0 0 0. 0. 0. . 0.
7?9 405 CP40 10,00 0 0 U] 0. 0. 0. 0.
80 S0> CPSO0 100, 0 0 0 0 0. 0. 0. 0.
€1 60 CFoO 10,00 0 0 0 c. 0. 0. 0.
g2 705 CP70 10,00 0 0 0 0. 0. 0. 0.
83 S9G: LF9D 10,00 0 0 0 0. 0. 0. 0.
eq4 7Y 10. 00 0 0 0 0. 0. 0. 0.
85 %111 16.00 ev ev? 0 7.46 0. 7.46 ©4,3%
€6 10K CF10 10,00 e 2 0 5% 0. .55 18.12
€7 20H CFE0 10,00 0 0 0 0. 0. 0. 0.
88 30H CLFP20 10,00 0 0 0 0. 0. 0. 0.
89 40H CF40 10,00 0 0 0 0. 0. 0. 0.
90 S0H  CPSO 10,00 0 0 0 . 0. 0. 0.
91 60H CF&D 10,00 0 0 0 U, 0. 0. 0.
92 70H CFTO 10.00 0 0 0 0. 0. 0. 0.
93 99UH CFo9 10,00 0 0 0 0. 0. 0. 0.
94 7777 10. 00 0 0 0 0. 0. 0. 0.
95 t111 10,00 9 9 0 €.,49 0. 2.49 81.82
Q6 101 CP10 10.00 ) 4 0 1.10 0. 1.10 57.14
a7 ¢0l (P20 10,00 1 | (] 28 0. .28 14,29
98 301 CPZ 10. G0 0 0 0 0. 0. 0. 0.
9o 40] CFR40 10,00 [t} 0 0 0. 0. 0. 0.
100 S01  CFS0 10,00 0 0 (1] 0. 0. 0. 0.
101 601 CPAD 1 0. 00 0 0 0 0. (N 0. 0.
102 7201 CP7OQ 10,00 0 0 0 v. 0. 0. 0.
103 99) CPoD 10.00 0 0 0 0. 0. 0. 0.
104 72777 10,00 0 0 0 0. 0. 0. 0.
105 111% 10. 00 2 c 0 55 0. S5 en.S7
106 100 CPIO 10.00 0 0 0 0. 0. 0. 0.
107 &0 CPED 10, 00 (] 0 0 0. 0. 0. 0.
108 300 CPZO 10,00 1] 0 0 0. 0. 0. 0.
109 404 CP30 10,00 0 0 0 0. 0. 0. 0.
110 S04 CPSO 10,00 0 0 0 0. 0. 0. 0.
111 600 CFP&O 10.00 0 0 0 0. 0. 0. 0.
112 7?00 CFP7O 10,00 0 0 0 0. 0. 0. 0.
113 93%J CFP99 10.00 0 0 0 0. 0. 0. 0.
114 1777 10,09 0 0 0 0. 0. 0. 0.
115 4341 10.00 i} 11 0 3. 04 0. 3.04 100,00
116 10K CPlu 10.00 S ) 0 1.38 0. 1.38 55.56
117 20K CPaO 10.00 e e 0 95 0. «35 ee.e2
118 30K CP3SO 10. 00 0 0 0 C. 0. 0. 0.
119 40K CP40 10,00 0 0 0 0. 0. 0. 0.
120 S0 CPSO 10,00 0 0 0 0. 0 0. 0.
12l e0K CPeO 10,00 0 0 0 0. 0. 0. 0.
1ee 70Kk CF70 10.00 0 0 0 0. 0. 0. n.
123 99K CP9Y 10,00 0 0 0 0. 0. 0. 0.
124 1v1? ' 10. 00 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
Q0000000600000 00000 0000000000000 00000000800000000000000000000000000
HOLE 1inmE > ALl

HD. e EYEHT WMETGHT == == ==C=~ =N/0- ~-§1== -=§&8—= —=FT== =-Ff=-
fLEYO FLET  1o0, a0 e g 0 o, 00 0. 100,00 100,00
ST B o X 7.14 (33 DG 0 FU.40 a. 30,410 30,40
3 PNk PAL T.14 38 3 0 l&.79 0. 15,74 16,74
4 PAD FAD 7.14 10 10 0 4.4 0. 4,41 4.41
S FRE Pk 714 2% &9 ¢ 1&.72 0. 1e.ve 1e.ve
6 KSR tiL 7.14 &0 &n 0 £.81 0. B.al 5,91
7 LSD KLD 714 15 13 0 5.73 0. S5.73  S5.73
& VES VE: 7014 a5 &5 0 11,01 0. 11,01 11.m
9 VEDR LED 7. 14 a 9 0 2.6 0, 3,95 3,94

10 VEL +EER 7.14 0 0 0o 0. 0. 0. 0.
' 11 UFC UPC 7.14 S 6 0 .64 0. 2,64 g.id
1 the L 7.14 4 4 0 1.76 Q. 1.76 1.7
13 Can  con 7.14 3 3 0 1.3 0. 1,38 1,32

14 777 7.14 0 0 0 0. 0. 0. 0.
15 141% 7.14 1 1 0 .44 0, .44 .44
16 10A CP1O 10,00 24 24 0 10.57 0. 10.57 24,72
17 200 CPCO 10,00 17 17 0 v.49 0. 7.49 24,64
18 30 CP3I0 10,00 ] 9 0 3.95 0. 3.9 13,04
19 401 CP40 10,00 7 7 0 3.08 0. 3.03 10.14
20 SR CRSO 10,00 2 2 ¢ .82 0. .88  &.%0
} 21 6UR CFRED 10,00 1 1 0 44 0. 44 1,45
e 20 CPTO 10,00 1 1 v .44 0O, .44  1.45

23 997 CPYY 10, G0 0 0 0o 0. 0. 0. 0.

H 24 7?7 10. 00 0 0 0o 0. 0. 0. 0.
} 25 $11% 10, 00 -] 8 0 352 0. 3.5 11.99
| €6 10F CP10 10,00 7 7 6 3.03 0. 3.03 18.42
27 80E CFE0 10,00 7 e 0 3.02 0. 3.0 18,42
28 0B CFP30 10,00 7 7 ¢ 3.08 0. 3.03 15,42
i 29 40E CF40 10,00 10 10 0 4.41 0. 4,41 26.32
30 SO CPSO 10,00 4 4 0 1.76 0. 1,76 10,53

31 60K CPSU 10,00 0 0 o o. 0. 0. 0.
i 32 70¢ CF?70 10,00 1 i 0 .44 0. .44 2,63
i 33 99k CF99  10.00 1 1 0 .44 0, .44  2.63
35 $81y 10.00 1 1 0 .44 0. .44  2.63
t 36 10 P10 10.00 3 3 0 1.32 0. 1.32 30.00
{ 37 20C CFEO0 10,00 e 2 0 .88 0. .83 £6.00
38 30C CPZ0 10,00 3 3 0 1.3 0. * 1.32 30,00
39 40C CP40 10,00 1 1 0 .44 0, .44 10,00

40 S00 CFS0 10,00 0 0 0 o, 0. 0. 0.

41 60C CPEO 10,00 0 0 0 O. 0. 0. 0.

42 70C CP70 10,00 0 0 o 0. 0. 0. 0.

43 95C CP9% 10,00 0 0 0 0. 0. 0. 0.

44 71777 10.00 0 0 o 0., 0. 0. 0.
45 $19% 10.00 1 1 0 .44 0. 44 10,00
46 101 CP10G  10.00 2 2 0 .88 0, JE8 6.90

47 200 CFPZ0 10,00 0 0 0o 0. 0. 0. 0.

48 300 CP30 10,00 0 0 6 0. 0. 0. 0.

49 400 CP40  10.00 0 0 0 O 0. 0. 0.

$0 S0 CFS0 10,00 0 0 o 0. 0. 0. 0.

51 €00 CFEC 10,00 0 0 0 0. 0. 0. 0.

s2 7¢h CF70 10,00 0 0 0 o. 0. 0. 0.

§3 990 (P99 10,00 0 0 0 o. 0. 0. 0.

54 7777 10,00 0 0 0 0. 0. 0. 0.
55 $4I1¢ 10.00 e? F¥d 0 13.89 0. 11.89 93,10
$6 10E CF10 10,00 4 4 0. 1.76 0. 1.76 20,00
$? &0E CPESO 10,00 ] -] 0 2.0 0. c.20 5,00
58 308 CF30 10,00 S ] 0 ¢e.e0 0. 220 E£5.00
$9 40E (P40 10,00 4 4 0 1.7 0. 1.7 20,00
60 SOE CFS0 10,00 e 2 0 88 0. .88 10,00

61 60E (P20 10,00 0 0 0 0. 0. 0. 0.

62 P0E CP?0 10,00 0 0 0 0. 0. 0. 0.

63 Y%E CP99 10.00 (] 0 0 0. 0. 0. 0.

€4 7717 10,00 0 0 0 V. 0. 0. 0.
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TR 0.
P G5 0,
1.76 0,
L) 0.
.44 0.
\ B& 0.
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0. 0.
1,32 a.
1. %2 0.
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v, Q.
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3.0 77.78
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EXHIBIT D-6 (Continued)
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EXHIBIT D-7.
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DISTANCE FROM STERN--CRACKS/FRACTURES

LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE

0000000000000000000000600000000000000600000000000000000000000000000
HODE HHME?

Ha.

uk futt Ppub pan *
W= DONDADWN =

- s s S e
DONIS S

fuly iy
W -

24

HMAME
LEVO
FAS
FRAE
PAD
PRE
kIR
K&n
KES
LED
KER
WPC
(1
coM
7?7
19t
10R
e0R
304
40A
S0R
50R
70R
99R
7

bR 33 3 3

10R
1) 3
30F

9 4(B

10
60k
70B
9IE
r72?
13%3
10C
z2oc
300
40C
S06C
600
70C
99C
77
1138
10D
a2op
20D
40D
S0D
60D
700
990D
717
$343
10E
20E
30E
40E
S0t
60E
?0E
93E
T
$43%

AL

EVENY WFIBHT ~wfFe= —-Ce= =N/~ -=71-- -=i¢
STEF 100,00 123 438 0 1560.00 O,
PRS T.14 St St 0 35.6% 0,
FHER ’.14 13 13 U 9, 3% 0.
FHD .14 & 8 0 5. 7F (S
PRE 7,14 16 16 0 11.51 0.
FIE 7.14 12 12 ¢ .63 0.
KD 7.14 é 6 0 4.3 o0,
bES 7.14 12 13 0 12.95 0.
VED 7. 14 6 é 6 4.32 0.
FEE 7.14 0 0 0 0 0.
e 7.14 é 6 0 4.3z 0.
LW 7.14 1 1 6 .72 o.
com 7.14 1 1 o .72 0.

7.14 0 0 o o, 0.

7.14 1 1 ¢ .72 o.
CP10 10,00 19 19 0 12.67 0.
CFPEO  10.00 E 9 0 6.47 0.
CP20 10,00 5 & 0 4.32 0.
CP40 10,00 5 s 0 3.60 0.
CPS0 10.00 2 2 0 1.44 0.
CPEO 10,00 1 1 ¢ .72 o
CP70 10,00 1 1 o .72 0.
CPY9 10,00 0 0 ¢ o 0.

10.00 0 0 ¢ o 0.

10. 00 3 3 0 5.76 0.
CP10  10.00 1 1 o .72 0.
CP20 10,00 3 3 ¢ 2.6 0.
CP30  10.00 4 4 0 2.83 0.
CP40 10,00 s 5 0 2.60 0.
CPSO 10,00 0 0 0 o. 0.
CPED 10,00 o 0 6 0. 0.
CP70 10,00 0 0 ¢ o 0.
CF99 10,00 0 0 0o o 0.

10.00 0 0 o o. 0.

10.00 0 0 o o 0.
CP10  10.00 3 3 ¢ 2.16 O.
CF20 10,00 & 2 0 1.44 .
CP30 10,00 2 2 0 1.44 0.
CP40 10,00 0 0 o o o.
CFS0  10.00 0 0 o 0. 0.
CP60  10.00 0 0 o o 0.
CP?0  10.00 0 0 o o. 0.
CP99  10.00 0 0 o o 0.

10. 00 0 0 o o. 0.

10. 00 1 1 o .72 o.
CP10  10.00 1 1 6o .72 o.
CP20  10.00 0 0 o o. 0.
CP30  10.00 0 0 o . 0.
CF40  10.00 0 0 o o. 0.
CPSO  10.00 0 0 o o. 0.
CPEO  10.00 0 0 o o. 0.
CP?0  10.00 0 0 o o 0.
CP93 10,00 0 0 o o 0.

10. 00 0 0 o o 0.

10.00 15 19 0 10.79 0.
CP10  10.00 3 3 0 2.16 0.
cP20 10,00 2 2 0 1.44 O,
CP30 10,00 3 3 0 2.16 O,
CP40  10.00 2 2 0 1.44 O,
CPS0 10,00 2 2 0 t.44 O.
CP60 10,00 0 0 o 0. 0.
CP?0  10.00 0 0 ¢ 0. 0.
CP99  10.00 0 0 o o 0.

10.00 0 0 o o 0.

10. 00 0 0 o o. 0.

gm= ==PT== =—pP--
100.00 100, 00
26,59 TELED
2,35 9,35
S.76  S.76
11,51 11.51
B.63 2,63
4.32 4.3
12.95 12,95
4.32 4.32
0. 0.
4.32 4,32
72 .72
72 L2
0. o,
72 L2
13.67 37.25
5.47 17.69
4.32 11,76
3.60 9,80
1.44  32.92
72 1,96
72 1.9
0. 0.
0. 0.
S5.76 15,69
72 7.69
2.16 23.08
2.88 20.77
3,60 38,46
o. 0.
0. 0.
0. 0.
0- 0-
o. 0'
0. o.
2.16 37.50
1.44 25,00
1.44 25,00
ol o-
0. 0.
o. o-
ol 0.
0. ol
0. 0.
72 12.50
72 6.85
o. ol
0. 0.
0. 0.
0. 0'
0. 0.
0. 0.
0. 0.
0. 0.
10,79 92,75
2.16 25,00
1.44 16,67
2.16 2%.00
1.44 16,67
1.44 16,67
0. 0.
o. o.
0. 0.
ol o.
0. 0.
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EXHIBIT D-7. (Continued)

66 J0GF CF10 10,00 1 i 0 .72 0. e 16,67
67 20F (P20 1o, 00 1 1 0 .72 0. 78 16,67
&5 30K CP20 10,00 0 0 @ 0. 0. 0. 0.
69 40F CF40 10,00 0 0 0 0. 0, 0. 0,
70 S0F  CPSO 10,00 e P4 0 1.44 0. 1.44  3%,33
71 &0F CFR&O 10,00 0 0 0 0. 0. 0. 0.
7e 7OF  CF70 10,00 0 0 0 Q. 0. 0. 0.
72 99F P99 10,00 0 0 0 0. 0, 0. 0.
74 1177 10,00 0 0 0 0. 0. 0. 0.
75 1141 10,00 e ¢ 0 1.44 0. 1.44 33,33
7 105 CR10 10,00 1 1 0 .72 0. e 5. 96
77 06 CP20O 10,00 0 0 0 0. 0. Q. 0.
28 306 CPZO 10,00 0 0 0 0. 0. 0. 0.
79 405 CF40 10,00 0 0 0 0. 0. 0. 0.
80 S05  CPSO 10,00 0 0 0 0. 0. 0, 0,
81 €0 CPECQ 10,00 0 0 0 0. 0. 0. 0.
&2 706 CPTO 10.00 0 0 0 0. 0. 0. 0.
83 936 CP9I9 10,00 Q 0 0 0, 0, 0. 0.
84 7777 10,00 0 0 1] 0. 0. 0, . 0.
85 114% 10,00 7 17 0 1e.23 0. 12.23 94,44
86 1(H CP1D 16,00 1 1 0 .72 0. 72 16,67
87 cH (P20 10,00 0 0 0 0. 0. 0. 0.
82 I(H CP30 10.00 0 0 g Q. 0. 0. 0.
89 404 CP40 10,00 0 0 0 0. q, 0. 0.
90 S0 CPSO 10.00 0 0 1} 0. 0. 0. 0.
9 A(H CP&U 10,00 0 ) 0 0. 0. 0. 0.
92 P0H LP70 10,00 0 0 0 0. 0. 0. 0.
93 99 CP9Y 10,00 0 0 0 c. 0. 0. 0.
94 7717 10,00 0 0 0 0. 0. 0. 0.
95 f18¢ 10.00 b S 0 3.60 0. 3.60 83,33
@ 1061 CP1O 10,00 0 0 0 (1 0. 0. 0.
97 201 <CPeo 10,00 0 0 0 0. 0. 0. 0.
9’ 301 CP30 10.00 0 0 0 0, 0. 0. 0.
93 401 CrP40 10,00 0 0 0 v. 0. 0. 0.
100 501 CPS0 16,00 0 0 0 0. 0. 0. 0.
101 601 CP&O 10,00 0 0 0 0. 0. 0. 0.
102 701 CF70 10.00 0 0 0 0. 0. 0. 0.
103 491 CP99 10,00 0 0 0 0. 0. 0. 0.
104 ?7?7? 10,00 0 0 0 0. 0. 0. 0.
105 $11% 10.00 0 0 0 0. 0. 0. 0.
106 10J CPLO 10,00 0 0 0 0. 0. 0. 0,
107 20J CF20 16,00 0 0 0 0. 0. 0. 0.
108 3040 CP20 10.00 0 0 0 0. 0. 0. 0.
109 40) CF40 10,00 0 0 0 0. 0. 0. 0.
110 S0J CPS0 10,00 0 0 0 0. 0. 0. 0.
111 60J CPAO 10.00 0 0 0 0. 0. 0. 0.
112 70J CF?0 10,00 ¢ 0 0 0. 0. 0. 0.
113 99 CP99 10.00 0 0 0 0. 0. 0. 0.
114 7777 10.00 0 0 0 0. 0. 0. 0.
115 313 10.00 6 6 0 4.32 0. 4,32 100,00
116 10K CP1O 10,60 0 0 0 0. 0. 0. 0.
117 20v CP20 10,00 0 0 0 0. 0. 0. 0.
118 3¢ CP30 10,00 0 0 0 0. 0. 0. 0.
119 40k CP40 10.00 0 0 0 0. 0. Q. 0.
120 S0v  CPS0 10,00 0 0 0 0. 0. 0. 0.
121 »0K CFhRO 16.00 0 0 0 0. 0. 0. 0.
1e2 70k CP?0 10,00 0 0 0 0. 0. 0. 0.
123 99 (P99 10.00 0 0 0 0. 0. 0. 0.
124 71?7 10,00 0 0 0 0. 0. 0. 0.
1¢% 14%% 10.00 1 1 0 72 0. .72 100,00
126 10L CP1D 10,00 0 0 0 Q. 0, 0. 0.
1e7 2oL PO 10,00 1 1 0 72 0. . 7¢ 100,00
122 30L CP30 10,00 0 0 0 0. 0. 0. 0.
129 4L CF40 10,00 0 0 0 0. 0. 0. 0.
130 SO0L  CPSO 10,00 0 0 0 0. 0. 0. 0.
131 0L CPAO 10,00 0 0 0 0. 0. 0. 0.
133 991 CFPOY 10,00 0 0 0 0. 0. 0. 0.
134 7177 10.00 0 0 0 0. 0. 0. 0.
135 4443 10,00 0 0 0 0, 0. 0. 0.

0000000000000000000000000A0000A0AAAAAAAAAAAAAAAAAA A A A A ML A acaacaaanan



SRR T

D-19

EXHIBIT D-8. LOGIC TREE FOR ANALYZING DAMAGE CENTERLINE
DISTANCE FROM STERN--HOLES

0000000000000 00000000000006000000000000000000000000000600000000000000

HODE HHAME 7 HLL
NO. HMIME EYENT WE IGHT —«fe- —--- -MN/0- --T1-- --3¢~~ -=PT-- --PP--
1 LEVO 102 100,00 a5e 347 0 1w, 00 0. 100,00 100,00
e PAL Fi. 7. 14 &t el 0 &4.14 0. g¢4.14 24,14
3 PHE  FRE 7.14 &0 0 6 ae, o 0. S, wa 2a,
4 PRI FHD .14 3 3 0 3.4% 0. 3.4% 3.45
S FRE  FHE 714 1e te 0 13.7% 0. 13,79 12,79
6 KBk KIE 7.14 2 8 0 w70 0. .20 “.20
72 KIS kID 714 é é 0 £,90 0. 6.90 .30
8 KET FES 2. 14 7 ? ¢ 2,0% 0. 2.0% #. 09
¥ KED FED 7.14 3 2 0 .45 0. 2.4% 3.45
10 ¥ER FEB 7.14 ¢ 0 0w 0. 0. 0.
11 URPC LPC 7.14 | 1 0 1.15 . 1.1% 1.15
12 LW Lue 7.14 3 3 0 2. 4% 0. 3.4% 3.45
12 COoM COmM T.14 c e 0 2.30 0. .20 €. 30
14 7777 7.14 0 0 0 o, g. 0. 0.
15 114¢ 7.14 1 1 0 1.15 0. 1.19 1.19
16 10/ CP1O 10,00 é é 0 £.90 0. €.90 £8.%57
17 20 CF20 10,00 9 9 0 10,34 0. 10,34 4de.88
18 Z0R CP20 10,00 2 3 0 2,49 0. 3.45 14.29
19 408 CP4O 10.00 3 3 0 3.45 0. 3.45 14.29
20 S04 CPSO 10,00 0 0 0 0. 0. 0. 0.
21 €0f CPRD 10,00 0 0 0 0. 0. 0. 0.
e 70R CF70 10,00 0 0 0 0. 0. 0. 0.
23 IR LPAD 10.00 0 ¢ 0o 0 0. 0. 0.
ed4 117 10,00 0 0 0o 0. 0. 0. 0.
25 1144 10.00 0 0 0 o, 0. 0. 0.
26 16k CP10 10,00 € 6 0 6.90 0 6.90 30.00
27 e CPco 10,00 4 4 0 4.60 0. 4.0 &0.00
€8 20k CF30 10,00 2 4 0 2.30 Q. 2.30 10,00
29 40 CP49 10,900 4 4 0 4,60 0. 4.60 20.00
30 SOk CPSO 10.00 3 3 0 3.45 0. 3.45% 135,00
31 60E CP60O 10,00 0 0 0 0. 0. 0. 0.
32 70k CP?0 10,00 0 0 0o o 0. 0. 0.
33 99p (P99 10,00 0 0 0o 0. 0. 0. 0.
34 7777 10.00 0 0 0 o 0. 0. 0.
35 §13% 10,00 1 1 0 1.15 0. 1.15 5. 00
35 100 CP1O 10,00 0 0 0 o 0. 0. 0.
37 ceoc CP2o 10.00 1 1 0 1.15 0. 1.15 33.33
38 30C CP30 10,00 1 1 0 1.15 0. 1.15 133.33
39 40C CP40 10,00 t 1 ¢ 1.15 0. 1.15 33.33
40 S0C CP50 10,00 0 0 0 o 0. 0. 0.
41 500 CP60 10.00 0 0 0 0. 0. 0. 0.
4c 70C CP70 10,00 0 0 0 0. 0. 0. 0.
43 99C (P99 10,00 0 0 6 o 0. 0. 0.
44 17177 10.00 0 0 o 0. 0. 0. 0.
45 114% 10,00 0 0 0o o 0. 0. 0.
46 100 CP10O 10.00 1 1 0 1.1% 0. 1.1%5 8.33
47 200 CP20O 10.00 0 0 0o 0. 0. 0. 0.
43 300 CP30 10.00 0 0 0 0. 0. 0. 0.
49 40D CP490 10,00 0 0 0 . 0. 0. 0.
S0 S0D CPSO 10.00 0 0 0 o. 0. 0. 0.
S1 60D CPéO 10,00 ¢ 0 0 o. 0. 0. 0.
Se 700 CPTO 10.00 0 0 0o o, 0. 0. 0.
53 99D CP9Y 10.00 0 0 6 0. 0. 0. 0.
54 7 10,00 0 0 ¢ 0. 0. 0. 0.
9% $1%1 10,00 11 11 0 12.¢64 0. 12.64 91.67
56 10E CF10 10,00 e 4 0 2.30 0, £2.30 &5.00
57 20E (P20 16.00 e 2 0 2.30 0. 2.30 25,00
58 30E CP30 10,00 e e 0 2.30 0. .30 &a%.00
o9 40E CP40 10.00 2 2 0 e2.30 0. 2.30 e%5.00
€0 S0E CP%0 10.00 0 0 0 o 0. 0. 0.
61 A0E C(P&O 10,00 0 0 0o 0. 0. 0. 0.
é2 70E (P70 10,900 0 0 0 o, 0. 0. 0.
63 9%E CPIY 10.00 0 0 o o 0. 0. 0.
64 777 10,00 0 0 ¢ o. 0. 0. 0.
65 $148 10,00 0 0 6 o. 0. 0. 0.

et N e i
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EXHIBIT D-8. (Continued) ;

sé 10F CPIO 10,00 1 1 0 1.1%5 0. 1.19 té.67
67 ¢F  CFR2o 10,00 3 3 (1} 2.49 0. 3.4% S0,00
65 30F CFX0 16,00 0 ] 0 0. 0. 0, 0.
€9 40F (P40 10,00 1 1 0 1.15 0. 1.15 16.€67 ;
70 SOGF CLPSG 10,00 ] (1} 0 0. 0. 0. 0.
7?1 6UF  LFED 10,00 (1] (1] 0 a. n, 0. o,
Pl (L W e v} 10,00 0 0 0 0. 0, 0. a.
T3 WNF CPaw 10,00 0 [( Q ¢. 0. 0. 0.
74 Ty 10,00 0 0 0 0. 0 G, 0.
.75 111t 10,00 1 1 0 1.1% 0. 1.15 18,67
75 106G CF10 10,00 2 I 0 2. 30 0. 2. 20 22.%?
?7 ehnx CPZO 10,00 0 0 0 0. 0. 0. 0.
78 0O CP30 10,00 0 (] 0 0. 0, 0. 0.
73 4013 P40 10,00 0 Qa 0 0. 0. 0. 0.
240 S0 (PSO 10,00 (] 0 0 0. 0. 0. 0.
&1 &3 CPAO 10,00 n 0 0 0. 0. ¢, 0.
8c 705 LCPTO 10,00 0 ] 0 0. 0. 0. 0.
82 WA (P99 10, 00 0 (] 0 0. 0. 0. 0.
34 7?7 10.00 Q (1] 0 a, 0, 0. 0.
B89 %1% 10,00 S S 0 $.75 0. S5.79% 71.43
86 104 CPIO 10,00 1 1 0 1.15 0. 1.19 33.33
B? 20H P20 10,00 0 0 0 0. 0. 0. 0.
83 30H CLF30 10.00 0 Q 0 0. 0. 0. 0.
89 40H CF40 10,00 0 0 0 0. 0. 0. 0.
90 S0H CPSO 10,00 0 0 0 (18 0. 0. 0.
91 &0H  CFReO 10,00 (] 0 0 0. 0. 0. 0.
92 70H (P70 10.00 0 0 0 0. 0. 0, 0.
93 99H  CP99 10,00 0 0 1] 0. 0. 0. 0.
94 77?7 106,00 1] 0 0 0. 0. 0. 0.
9% $+14% 10,00 e 4 0 c.30 0. 2.30 66,67
95 101 CP1O 10,00 0 0 0 0. 0. a. 0.
37 201 OCFPeo 10,00 0 g i} 0. 0. 0. 0.
93 301  CP20 10,00 (] 1] 0 0 0. 0. 0.
93 401 CP4Q 10,00 0 0 0 0. 0. 0. 0.
100 S01  CPSC 10,00 0 0 0 Q. a, 0. 0.
101 601 CFEQ 10,00 0 0 0 0. 0. 0. 0.
10¢ 701 CP?70 10,00 0 0 0 0. 0. 0. 0.
103 391 P9I 10,00 0 (1] (1] (8 0. 0. 0.
104 7777 10.00 0 0 0 0. 0. 0. 0.
105 1149 10.00 0 0 ¢ 0. 0. 0. 0.
106 104 CPIO 10,00 0 0 0 0. Q. 0. 0.
107 2043 P20 16,00 0 0 0 0. 0. 0. 0.
102 208 CP30 10,00 0 0 1] 0. 0. 0. 0.
109 40) <P40 10,00 0 0 0 0. 0. 0. 0.
110 S0 CFPS0 10, 00 0 0 0 Q. 0. 0. 0.
111 600 CPEOD 10,00 0 [ 0 0. 0. 0. 0.
112 704 CP70 10.00 0 0 0 0. 0. 0. 0.
113 999 CP9% 10,00 0 (] 0 0. 0. 0. 0.
114 72777 10.00 0 0 0 0. 0. 0. 0.
119 344% 10.00 1 1 1] 1.1% 0. 1.19%5 100.00 {
116 10K  €CP1C 10,00 2 2 0 2. 30 0. 2.30 #£6,67
117 20  CF2D 10,00 0 0 0 0. 0. 0. 0.
118 20K P30 10,00 0 0 0 0. 0. 0. 0.
119 40k CP40 10,00 0 0 0 0. 0. 0. 0.
120 S0k CPS0 10,00 0 0 0 0. 0. 0. 0.
121 60K CPHO 10.00 0 0 0 6. . O, 0. 0.
122 70x. CP?0 10.00 0 0 0 0. 0. 0. 0.
123 94 CPu% 10,00 0 0 0 0. 0. 0. 0.
124 1777 10.00 0 0 0 0. 0. 0. 0.
12% $41% 10,00 1 1 0 1.15 0. 1.15  33.33
126 10L CP1O 10.00 0 0 0 0. 0. 0. 0.
1&7 0L CPeo 10,00 0 0 0 0. 0. 0. 0.
128 30L P30 10,00 e e 0 2.30 0. 2.30 100,00
129 40L (P40 10,00 0 0 0 0. 0. 0. .
130 S0L  CPSO 10,00 0 (1] 0 0. 0. 0. 0.
131 60 CPEO 10,00 0 0 0 0. 0. 0. 0.
132 70L CF70 10,00 0 0 0 0. 0. 0. 0. 2
133 93L  CP9? 10.00 (1] 0 0 0. 0. 0. 0.

i 134 7?7 10,00 0 0 0 0. 0. 0. 0.
135 138 10,00 "0 0 0 0, 0. 0. 0.

TTTTNNNAL2400000000000000000000000000000000000000000000000 J
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EXHIBIT D-9. LOGIC TREE FOR ANALYZING FREQUENCY OF SIDE HULL
RUPTURE IN LONGITUDINAL AND VERTICAL MATRIX

0000000000000 00¢00008000000008800000000000000000000000000000600000009

HOLE HANE 7 ALL
HO. HAME EVENHT WEIGHT =-fF-- ==(-= -H/0- --%}-- ==S52-= -=PT-~ ——Pp--
1 LEVU PRI 100,00 &3 ?ST 0 100,00 0. 100,00 100,00
& EOW  EDWL ES.0n 1S7 18P 0 65,97 0. £5,97 65,97
3 OSTPNH STEF 25,00 &% €9 0 e:.99 0,  28.9% 28,99
4 yie s, un 0 0 0w . 0. 0.
S $4i gs.u 1 12 0 S.04 0. 5.04  5.04
& EI0 CPLO 10,00 57 57 0 2395 0. &3.9% .21
7 BEO CRZO L0000 2R 28 Do11.76 0. 11,76 17,23
& Fz0 CF30 10,00 28 23 0 11.76 0. 11.76 17.33
9 E40 CPA0 10,00 12 1@ 0 5.04 0, S.04  7.64
10 ESO CPSO 10,00 15 19 0 6.30 0. 6.30 9,99
1) E6O CPEO 10,00 & 8 0 3.3 0. 3.3 S.10
12 E70 CP70 10,00 2 2 0 .84 0. .84 1.27
13 ER3 CP3% 10,00 1 1 0 .4z 0. .42 .64
14 7277 10,00 0 0 0 0. 0. 0. 0.
15 1413 10.00 6 6 0 &.%2 0 2.2 2.82
16 110 CPI0 0,00 24 24 0 10,03 O, 10,05 34,78
17 s20 CPE0 0,00 17 17 0 7.14 0. 7.14 2464
12 S30 CPEH 10,00 9 9 0 372 0. 3.72 12.04
19 $40 CFP40 10,00 7 4 0 2.94 0. 2.94 10.14
&0 S50 CFSN 10,00 2 2 0 .84 0 .84 2,90
&1 Sen CPED 10,00 1 1 0o .42 0 42 1,45
28 S70 CE20 10,00 1 1 0 .42 0, .42 1.45
23 S99 CP% 10,00 0 0 0 o. 0. 0. 0.
&4 7277 10,00 0 0 0o o. 0. 0. 0.
&S 144t 10,00 8 g 0 3.3 0. 3.36 11.59
&6 2%RH ViS5 14,29 7 ? 0 2.94 0. 2.94 12.28
&7 SOR VS0 14,2% 15 1S 0 6.30 0, 6.30 26,32
&2 7SRYTS 14,29 11 11 0 4,62 0. 4.62 19,30
&9 100R V10D 14,6% 13 13 0 S.46 0, 5.46 22.81
30 SO00R VSO0 14,29 8 B 0 3.3 0, 3.36 14.04
M PTY 14,29 0 0 0 0. 0. 0. 0.
32 1944 14.29 3 3 0 1.2 o0, 1,26 5.26
¥3 &SE V&S 14,89 6 6 0 e.se o 2.52 21.43
34 S0E VS0 14,29 6 6 0 2.5 o0 e.52 21.43
35 7S V7S 14,29 4 4 0 1.68 0. 1.68 14,29
5 1008 V100 14,29 4 4 0 1.68 0. 1.68 14,29
37 SO0k VSO0 14.29 8 8 0 3.3 0. 3.36 28.57
3% 7YTY 14.29 0 0 o o, 0. 0. 0.
39 3913 14,29 0 0 o o. 0. 0. 0.
40 25C vz 14,29 2 2 0 .84 0. 84 7,14
41 500 VS0 14,29 6 6 0 a.52 o 2.52 21.43
42 75C  vrs 14,29 6 6 0 a.sz o, e.52 21.43
4% 1000 VInD 14,29 ? ? 0 .94 0. 2.94 25,00
44 5000 VSO0 14,29 7 7 0 2.94 0. 2.94 25.00
45 7777 14,29 0 0 v oo 0. 0. 0.
45 1144 14,29 0 0 o o 0. 0. 0.
47 eSh vas 14,29 e 2 0 .84 0. .84 16.87
2S00 vsg 14,29 e 2 o .84 0. .84 16.67
d2 750 vys 14,29 3 3 0 1,26 0. 1.26 &5.00
Jvloob vine 44,29 2 2 6 .84 0, .84 16,67
2 Seon veny 14,29 3 3 0 1.2 0. 1.26 25.00
14,29 0 0 0 0. 0. 0. 0.
oo sy 14,29 0 0 o 0. 0. 0. 0.
we S0E VS0 14,29 4 4 0 1.8 O, 1.68 26.67
co 7SE VP9 14,29 1 1 0 .42 o 42 6,67
G 100E V100 14,9 4 4 0 1.68 O, 1.68 26,67
&g SOUE V500 14,29 6 6 0 &5 o 2.52 40.00
s@ 7777 14,29 0 0 0 0. 0. 0. 0.
60 3548 14,29 0 0 o o 0. 0. 0.
61 &5F V&S5  14.29 0 0 o o 0. 0. 0.
€& SOF VS0 14,29 3 3 0 1.26 0. 1.26 37.50
63 7SF V7S 14.&9 2 e 0 .84 0, .84 25,00
€4 100F V100 14,29 2 2 0 .84 0. .84 25,00
65 S00F V500  14,2% 0 0 0 o 0. 0. 0.
€6 7777 14,29 0 0 o o 0. 0. 0.
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EXHIBIT D-9, (Continued)
1 1 QO .42 0.
0 0 Q 0. 0.
] a (1] 0. 0.
1] 0 L] 0. 0.
1 1 0o 42 0.
1 1 0 .42 0.
0 v} Q0 u. 0.
0 0 0 0. 0.
1] 0 1] 0. 0.
0 v] 0 0. 0.
] 0 a 0. 0.
1 1 0 42 0.
1] 0 0 Q. 0.
0 0 0 0. 0.
0 0 0 0. 0.
3 3 0 1.26 0.
7 7 (i} 2.94 0.
7 7 0 2.94 0.
2 F4 0 .84 0.
S S 0 2.10 0.
0 0 0 0. 0.
0 0 0 v, 0.
e 2 0 .84 0.
e 2 0 .84 0.
S5 S 0 e.10 0.
6 6 0 2.52 0.
e 2 0 .84 0.
0 0 0 0. 0.
0 0 1] 0. 0.
0 0 0 0. 0,
3 2 0 1.26 0.
e 2 0 .84 0.
1 1 0 .42 0.
3 3 0 1,26 0.
0 0 0 0. 0.
0 0 0 0. 0.
P4 2 (1} .84 0.
e e 0 .84 0.
1 1 0 .42 0.
0 0 0 0. o.
e e 0 .84 0.
0 0 0 0. 0.
0 0 0 0. 0.
1 1 0 .42 0.
0 0 0 Q. 0.
0} 0 1] 0. 0.
0 0 0 0. 0.
1 1 u 42 0.
0 0 0 o, 0.
1] 0 0 0. 0.
0 0 0 0. 0.
0 0 0 0. 0.
0 0 0 0. 0.
0 0 0 0. 0.
1 1 0 .42 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 0 0 0. 0.
1 1 0 42 0.
0 0 ] 0. 0.
0 0 0 v, 0.
0 0 0 0. 0.
(1] 0 0 0. C.
0 0 0 o, 0.
0 0 0 Q, 0.
1] 0 0 0. 0.
0 0 0 0, 0.
o o 0 u. 0'

.42 12.50

0. 0.

0. 0.

0. 0.
.42 50,00
.42 S0.00

0. 0.

0. 0.

0. O.

0. 0.

0. 0.
.42 100,00

0. 0.

0. 0.

0. 0.

1.26 12.50

2.94 &9.17

2.94 &9.17
.84 8,33

2.10 20.83

0. 0.

0. 0.
.84 11.76
.84 11,76

2.10 29.41

2.52 35.29
.84 11.76

0. 0.

0. 0.

0. 0.

1.26 33.33
.84 g2.22
42 11,11

1.26 33,33

0- . 0.

o. 0.
.84 28,57
.84 8,57
.42 14,29

0. 0.
.84 28,57

0. 0'

0. 0.
.42 50.00

o. 0!

0. 0.

0. 0.
.42 50,00

0. ol

0. o.

o' ol

0. 0.

0. 0.

0' ol
.42 100,00

0- 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.
.42 100,00

0. 0.

0. 0.

o. o.

0. 0.

0. 0.

0. 0.

0. 0.

o. 0.

0. 0.
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EXHIBIT D-10. LOGIC TREE FOR ANALYZING FREQUENCY OF SIDE
CRACKS IN LONGITUDINAL AND VERTICAL MATRIX

000000000000000000000000000000000000000000000005600000000060009005000
NODE HAME™ HLL

HO., HAME EVENT SelGHT —=F-= === =-N/0- -=S1~-- ~=i2=~= «=PTee —-PpP--
1 LEVO FAS 100, 060  RR) 426 0 100, 00 0. 100.00 300,00
e kOW EQM 25, 00 10t 101 0 k3.5 0. .92 6£3.5
3 STPH STER &S, 0n0 o1 51 0 3. 08 0, 3e. 05 22,03
4 2777 25, 00 0 0 o 0. 0 0. 0.

S $11% 25, 00 7 7 0 4.40 0. 4,40 4.40
& B10 CP1O 10,00 35 25 0 é&e&.01 0, aec. 01 4,65
7 kB0 CF2O 10,00 c0 20 0 1e.5% n. 12.52 19,20
& B30 CR30 10,00 15 15 0 .43 0. 9.42 14,29
9 EB40 CF40 10,00 ] 8 0 S. 03 0. 8,02 7.5
10 ES0O CFS0 10,00 a 9 0 S.66 0. 5.66 %91
11 BEQ CFPED 10.00 n 7 0 4,40 0. 4,40 €.33
1e E70 CFP?0 10,00 1 1 0 .63 0. 63 .99
13 E9% P93 10,00 1 1 0 .é3 o 63 .99
14 7797 10.00 1] 0 0 0. 0. 0. 0.
1% $41% 10,00 S S 0 3.14 0. 3.14 4,95
16 10 CP10 10,00 19 19 0 11.95 0.  11.95 37.25
17 S20 CFZ0 10,00 a 3 0 S.66 0. S.66  17.65
18 330 CFP30 10,00 [} [ 0 3.77 0. 3.77 11,76
19 40 CP40 10,00 3 S 0 3.14 0. 3.14 G, 80
20 S50 CFS0 10,00 2 2 0o 1.26 0. 1.26 3,92
21 S60 CPGO 10,00 1 1 o .6z o 63 1.96
ee £70 CP70 10. 00 1 1 0 63 0. .63 1.9¢6
23 599 CF9% 10,00 0 0 o o, 0. 0. 0.
24 1777 10, 00 0 0 o o, . 0. o
25 $451 10, 00 8 8 0 S.03 o0, .03 15,69
26 25A VES 14,29 3 3 o 1.8% o, 1.9 8.57
27 S0R VS0 14,29 s 3 U S.66 O S.66 25,71
28 75 VPS 14,89 6 6 o .77 o 3.77 17.14
29 100R V1GD 14,29 3 s ¢ S.66 0. S.66 25,71
30 SO00R VSOQ 14,89 L3 6 0 3.7 0. 3.77 17.14
31 1777 14,29 0 0 o o, 0. 0. 0.
32 $84$ 14,29 2 2 o 1.26 o, 1.26 5.71
33 25B Va5 14,29 4 4 o 2a.52 o, 2,52 20,00
34 SOBE VS0 14.29 a 3 0 1.89 o, 1.89 15,00
a5 755 VS 14,29 3 3 o 1.89 o, 1.89 15,00
36 100E V100 14,29 2 2 0 1.26 0. 1.26 10,00
37 SOOE vS00 14,29 8 8 o 5.03 o0, S5.03 40,00
a8 7777 14.29 0 0 o o, 0. 0. 0.
39 $48¢ 14,29 0 0 o o, 0. 0. 0.
40 25¢ v2S 14,29 2 2 o 1.26 o, 1.26 13.33
41 S0C VS0 14,29 3 3 o 1.8% o, 1.89 20.00
42 75¢ VIS 14.29 3 3 o 1.89 o, 1.8 20,00
43 100C V100  14.29 3 2 o 1.89 o0, 1.89 20.00
44 5000 VSO0 14,29 4 4 o za.s2 o, 2.52 26.67
45 7177 14.29 0 0 o o, 0. 0. 0.
46 $143 14.29 0 0 o o, 0. 0. 0.
47 25D ves  14.29 1 1 o .63 o0, 63 12.%0
48 50D vSQ 14,29 1 1 6 .62 o, 63 12.50
49 75D V7S 14.29 2 2 0 1.26 O, 1.26 2. 00
S0 100D V100 14,29 2 2 o 1.26 O, 1,26 25,00
51 S00D VS00 14,29 2 2 o 1.26 o, 1.26 25,00
52 7777 14,29 0 0 o o, 0. 0. 0.
S3 4144 14,29 0 0 o o, 0. 0. 0.
SOESE vas  1d.ew 0 0 ¢ o 0. 0. 0.
S5 SGE VS0 14,29 0 0 o o, 0. 0. 0.
%6 TSE V7S 14,29 0 0 o o 0. 0. 0.
37 1008 vigo 14,29 3 a 0 1.8 0. 1,69 23,33
o2 SO0E VSO0 14,29 6 6 0 3.77 . 3.77 66.67
CE 14,29 0 0 0 0. 0. 0. 0.
o0 3388 14,29 0 0 (1] 0. 0. 0. 0.
$1 2% vas  1des 0 0 °o o. 0. 0. 0.
: S0 14,29 2 2 0 1. . 2

€3 7SF VPS  14.09 z 2 ol EC R

64 100F V100 1429 2 2 0 .26 o, 1,26 28.857

65 YOOF V500 1469 0 0 0 o0 0. 0. o

66 7177 14,29 0 0 o o, 0. 0. 0.

67 $1t% 14.29 1 1 o .63 o, 63 14.29
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EXHIBIT D-10. (Continued)

€5 S VES 14,5 0 ¢ 0o 0. 0. 0. 0.
69 S0G VSO 14,89 0 0 ¢ o 0. 0. 0.
70 78G5 VPS 14, &9 0 0 o o 0. 0. 0.
71005 vion 14,84 0 (] 0 0. 0. 0. 0.
e S005 ¥S0D 14, 8% 1 t 0 63 0. .63 100,00
73 Py 14,84 ¢ 0 a 0. 0. 0. 0.
74 $14% 14,29 0 0 o 0. 0. 0. 0.
75 ZOM WS 14,89 0 ¢ 0 0. 0. 0. 0.
76 SOH VS 14,29 0 0 o o, 0. 0. 0.
77 TSH WS 14,89 0 0 o . 0. 0. 0.
c TS 100K VLo 14,9 1 1 0 63 0. .63 100.00
79 SO00H WSO 14,2% 0 0 o o 0. 0. 0.
80 2?2777 14.29 0 0 0 0. 0. 0. 0.
81 $11% 14,22 0 0 o o. 0. 0. 0.
g2 @51 VS 14,89 3 3 ¢t 1.89 0. 1.89 15.79
8% S0l vso 14,29 4 4 0 2.5 0. 2.5¢ 21.05
84 7SI V7S 14,39 5 5 0 3.14 0, 3.14 &6.32
85 1001 VIDD 14,29 2 - 0 1.26 0. 1.¢6 10.53
86 H0OI VSun 14,24 5 s 0 3.14 0. 3.14 26.32
87 TV 14,89 0 0 o 0. 0. 0. . 0.
8% 1%34 14.29 0 0 o o. 0. 0. 0.
89 254 vas 14,89 1 1 ¢ .63 0. .63 11.11
90 S0J VSO 14,29 0 0 0 o. 0. 0. 0.
91 7S50 VPS 14,29 4 4 0 2.5 o. 2.58 44.44
92 1004 Yi00 14,29 3 3 ¢ 1.89 0. 1.89 33.733
93 S00J Y500 14,89 1 1 ¢ .63 0, .63 11.11
94 7777 14.29 0 0 0 0. 0. 0. 0.
95 154% 14.29 0 0 o o. 0. 0. 0.
96 25K VeS 14.29 0 0 0o 0. 0. 0. 0.
97 S0K VS0 14.29 2 e 0 t.26 0. 1.26 33.33
98 75K VPS 14,24 2 2 0 t1.26 0. 1.26 33.23
93 100K Y100 14,29 1 1 ] .63 0. .63 16,67
100 SG0K ¥S00 14,29 1 1 (] .63 0, 63 16,67
101 7777 14.29 0 0 o o 0. 0. 0.
102 $11% 14.29 0 0 o 0. 0. 0. 0.
103 250 ves t4.29 1 1 0 .63 0. .63 20.00
104 SOL  YS0 14.29 2 2 0 1.26 0. 1.26 40.00
105 75L V7S 14,29 0 0 ¢ 0. 0. 0. 0.
106 1GOL V100 14,29 0 0 o o. 0. 0. 0.
107 SO0L VS00 14,29 2 2 0 1.26 0. 1.26 40.00
108 2777 14.29 0 0 o o 0. 0. 0.
109 393% 14.29 0 0 0o 0. 0. 0. 0.
110 25M  VES 14.29 1 1 0 .63 0, .63 50.00
111 SO0M VS0 14.29 (1} 0 o 0. 0. 0. 0.
112 75M  v7S 14,29 0 0 0 O, 0. 0. 0.
113 100M Y100 14,29 0 0 0 0. 0. 0. 0.
114 S00M VS00 14,89 1 1 0 .63 0. .63 50,00
115 7777 14.29 0 0 0 0. 0. 0. 0.
116 $%1% 14,29 0 0 o 0. 0. 0. 0.
117 &584  ves 14.29 0 0 0 G 0. 0. 0.
118 SO0 vS0 14,29 0 0 o o 0. 0. 0.
119 7SN V7S 14.29 0 0 0o o, 0. 0. 0.
120 100H Y100 14,29 0 0 0 0. 0. 0. 0.
121 S0014 V500 14,29 1 1 0 .63 0. .63 100, 00
122 rer? 14,29 0 0 0o o, 0. 0. 0.
122 $%3% 14,29 0 0 0 U 0. 0. 0.
124 250 ves 14.29 0 0 I 0. 0. 0.
125 so0  vso 14,29 0 0 o v 0. 0. 0.
126 750 V7S 14,29 0 0 0o 0. 0. 0. 0.
127 1000 V1006 14,29 0 0 0 0. 0. 0. 0.
148 5000 Y560 14,29 ] | 0 .63 0. .63 100,00
129 1777 14.29 0 1] o 0. 0. 0. 0.
130 1918 14,29 0 0 0 O 0. 0. 0.
131 25k vos 14,29 0 0 0o 0. 0. 0. 0.
132 S0P VS0 14,29 0 0 0o o 0. 0 0.
124 100p vio0o 14,29 0 0 o o, 0. 0. 0.
:,33?3 S00P VS00 14,89 0 0 v o 0. 0. 0.
,:;': 177 14,29 0 0 0o 0. 0. 0. 0.
SRia) 14,2 0 0 v o, 0. 0. 0.
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EXHIBIT D-11.

D-25

LOGIC TREE FOR ANALYZING FREQUENCY OF SIDE

HOLES IN LONGITUDINAL AND VERTICAL MATRIX

060000000000 000000600000000060000000000000000000000000000004000000000

HODE HAMES ALL
HUO. HAME EVENT WEIGHT --f-- -=-- -H/0- --%l== ==id~~ ~=-PT--
I LEVD FAS 160, w0 235 247 0 100,00 0. 100,00
& koW EOW €S. 00 £ &2 0 70,45 0. 70.4%
2 TR STEFR Sl 0n el 21 0 c3.84 0. 23,86
4 Trry 2% 00 0 0 0 0. 0. 0.
S 1118 &9.00 S S 0 5,08 0. S.62
& B0 CP1D 10,00 24 c4 0 cv.ev 0. e7.e?
7 bBeo CPeD 10,00 2 ] o 9. 0% 0. 9,09
& k30 (FZ0 1. 00 13 13 0 14,77 0. 14,77
9 E40 CP40 10,00 & € 0 £.8¢2 a. €.82
10 ESO CFSO 10.00 4 4 0 4.55 0. 4.55
11 Ee0 CFPeD 10,00 3 3 0 3.41 0. 3.41
1& k70 CF?0 10, 00 I e 0 2.e7 0. 2.27
13 E9% CF99 10,00 0 0 0 0. 0. 0.
14 7TIT 10.00 0 0 0 0. 0. 6.
15 1441% 10,00 =4 e 0 2.7 0. .27
16 310 CP10 10,00 5 6 U} 6.6 0. 6,88
17 S¢0 CFao 10.00 9 9 0 10.e3 0. 10.23
18 830 P30 10,00 3 3 0 3.41 0. 3.41
19 340 CF490 10.00 3 3 0 3.41 0. 3.41
e0 350 CFSO 10,00 0 0 0 0. 0. 0.
el Sén CPen 10,00 0 0 0 0. 0. 0.
ge 70 CP7O0 10.00 0 0 0 0. 0. 0.
€3 593 (CFa9 10,00 0 0 0 0. 0. 0.
&4 1?TT 10,00 0 0 0 0. 0. 0.
25 §11% 10.00 0 0 0 0. 0. 0.
&6 &S ves i4.29 4 4 0 4.55 0. 4,55
&? SoR VS0 14,2 S S 0 S.€8 0. 5.63
et 79A  YYS 14,29 S S 0 5.68 0. .68
€% 100/ V100 14.29 S S 0 5.68 0. S5.68
30 S00R VSO0 14.89 3 3 0 3.41 0. 3.41
31 T 14.29 0 0 0 0. 0. 0.
32 $9%% 14. 29 4 4 ¢ 2.a27 0. 2.27?
33 &S ves 14,29 e e 0 e.27 0. .7
24 SOB VS0 14.29 3 3 0 3.41 0. 3.41
35 75 VTS 14,29 i 1 0 1.14 0. 1.14
35 100F V100 14.29 e e 0 g.e? 0. e.27
37 SOOE VS00Q 14,29 0 0 0 0. 0. 0.
e 1YY 14.2%9 0 0 0 0. 0. 0.
39 119% 14,89 0 0 0 0. 0. 0.
40 e¢5C ves 14,29 0 0 0 0. 0. 0.
41 S0C vS0 14.29 3 3 0 3.41 0. 3.41
42 75C V7S 14.29 3 3 0 3.41 . 3.41
43 100C V100 14,29 4 4 0 4.55 0. 4,55
44 SO0C VSO0 14,29 3 3 0 3.41 0. 3.41
45 77?2 14.29 0 0 0 o. 0. 0.
4¢ $11% 14.&9 0 0 0 0. 0. 0.
47 25D ves 14.29 i 1 0 1.14 0. 1.14
43 SoIv vS0 14.¢9 1 } 0 1.14 0. 1.14
49 75D V7S 14,89 4 e 0 2.a7¢ 0. 2.87
S0 160D VIgo 14.c9 0 0 0 0. 0. 0.
51 500D VSO0 14.89 2 2 0 e.2? 0. 2.27
Se 17¥7 14,29 0 0 0 0. 0. 0.
52 114% 14.29 0 0 (] 0. 0. 0.
64 %€ ves 14.29 0 0 0 0. 0. 0.
55 SUE VSO 14.29 e 2 0 e.ev 0. 2.2?7
6 7SE V7S 14.29 1 1 0 1.14 0. 1.14
S? 100E V100 14,9 1 1 0 1.14 0. 1.14
53 S00E V500 14.29 0 0 ] 0. .0, 0.
S orrTY 14,29 ] 0 0 0. 0. 0.
60 1141 14.29 0 0 /] 0. 0. 0.
61 2%F vaS 14.29 0 0 0 0. 0. 0.
62 SOF VSO 14.29 1 1 0 1.14 0. 1.14
63 7%F V7O 14.29 0 0 0 0. 0. 0.
64 100F Viun 14.89 1 1 0 1.14 0. 1.14
65 S00F VY500 14.29 0 0 0 0. 0. 0.
66 1777 14.29 0 0 0 0. 0. 0.

"‘F’F""‘
100,00
J0,45
e3. 86
0. o

B.63
28.71
12,90
ef.97?

9.68

.45

4,34

3.23

0.

0.

3.23
2e. 57
42, 26
14,29
14.29

0.

0.

0.

0.

0.

0.
16.67
¢0,83
20.82
c0.83
12.50

OI

8,33
25, 00
37.50
12.50
25. 00

o‘

0.

0!

0.
23.08
3. 08
30.77
23,08
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EXHIBIT D-11. (Continued)
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LOGIC TREE FOR ANALYZING FREQUENCY OF SIDE WASTED

EXHIBIT D-12.
THROUGH DAMAGE IN LONGITUDINAL AND VERTICAL MATRIX

ot

DI RS

0000000000000 0000 0000000000000 0000 0000000000000 000300000000000000090

HODE HAME" ALL
HO., HAME EVENT WMEJGHT --FP== —<0-= N, /0= ==%1-- ==ig«w ==fTe- -=Fp--

1 LEVU PRI F00, 00 S ec 0 1¢. 00 0. 100,00 100,00

¢ kO EDWI P ] 4 4 0 20,00 0. 80,00 20,00

3 STRH STEFR &S, 00 0 0 0 0. (18 0. 0.

4 77?7 &S, 00 0 0 u Iy, 0. 0. 0,

5 4111 2%. 00 1 1 0 &0.u0 0. ¢, 00 24,00

é Et0 CF10 10,00 ¢ e 0 40,00 0. 40,00 S0,00
.7 E20 CP2U 10,00 0 0 0 0. 0. 0, 0.

& B30 CPzn 10, 00 0 0 0 0. 0. 0, 0.

9 R4G CF40 10,00 0 1] 0 0. 0. 0. 0.
10 ESO CPSO 16,00 & e 0 40,00 0. 40,00 S0.00
11 E60  CPED 10,00 ] 0 0 0. Q. o. 0.
1e B70 CP?0 10,00 0 0 0 0. 0. 0. 0.
13 99 (P99 10. 00 1] 0 0 0. 0. 0. 0.
14 v%77 10.00 0 0 0 18 0. 0. 0.
15 1418 10.00 0 0 0 0. 0. 0. 0.
16 310 CP1O 10,00 0 0 0 (18 0. 0. 0.

7 Se2u LFPeO 10,00 0 0 0 0. 0. 0. 0.
12 330 CPZ0 10,00 0 0 0 0. 0. 0. 0.
19 340 CF40 10, G 0 0 0 0. Q. 0. 0.
¢0 SS0 CFSO 10,00 0 0 0 0. 0. V. 0.
el S&0 CPen 10,00 1] 0 0 0. 0. 0. 0.
ec 270 P70 10,00 Q 0 0 0. Q. 0. 0,
&3 §£99%  CP99 10,00 0 0 0 0. 0. 0. 0.
ed4 vee? 10.00 n 0 0 0. 0. 0. 0.
&5 14t 10.00 0 0 0 0. 0. 0. 0.
26 &SR v&S 14.¢9 0 0 0 U. 0. 0. 0.
27 SR VS0 14.29 1 1 0 20.00 0. 20,00 S0.00
€8 7E5R Y79 14,29 1 1 0 20.00 0. 20.00 590,00
&9 1008 VIDU 14,29 0 0 0 0. 0. 0. 0.
30 S00R Y500 14.29 0 0 0 0. 0. 0. 0.
<] W araracs 14,29 0 0 0 0, 0. 0. 0.
a2 1311 14.29 0 0 0 0. 0. 0. 0.
3% e%E 25 14,29 0 0 0 0. 0. 0. 0.
34 S0F VSO0 14,29 0 0 0 9. 0. 0. U.
35 7Sk V7S 14,29 0 0 0 0. 0. 0. 0.
36 100k ViI0O 14,29 ¢ 0 0 0. 0. 0. 0.
a7 S00k vS500 14,89 (] 0 0 0. G. 0. 0.
38 7YY 14.¢9 0 0 0 0. 0. 0. 0.
39 £14% 14,29 0 0 0 0. 0. 0. 0.
40 ¢SC ves 14.29 0 0 (] 0. 0. 0. 0.
41 SO0 VS0 14.29 0 0 0 0. 0. 0. 0.
42 75C V7S 14.29 0 0 0 0. 0. 0. 0.
%3 100C V100 14.c9 0 0 0 0. 0. 0. 0.
44 5000 vS0U 14,29 0 0 0 0. G. 0. 0.
45 T¥?? 14,29 0 0 0 0. 0. 0. 0.
46 1111 14.27 0 0 0 0. 0. 0. 0.
47 250 ves 14.29 0 0 0 0. 0. 0. 0.
43 500 VS0 14,29 0 0 0 0. 0. 0. 0.
49 750 VPS5 14.¢9 0 0 0 0. 0. 0. 0.
50 100D V100 14,9 0 0 0 0. 0. 0. 0.
St Se0p v500 14.2% 0 0 0 0. 0. 0. 0.
B2 VT 14,89 0 0 0 v, 0. 0. 0.
%3 1418 14.29 0 0 0 0. 0. 0. 0.
%4 2% VeSS 14,.2% (1] 0 0 0. 0. 0. 0.
S9S S0E VSO0 14,29 P4 e 0 40.00 0. 40,00 100,00
55 75E VIS 14,29 0 0 0 0. 0. 0. 0.
%7 100E vi0D 14.29 0 0 0 0. 0. 0. 0.
%8 SO00E V500 14.29 0 0 0 0. 0. 0. 0.
59 71?1 14,29 0 0 0 0. 0. 0. 0.
60 1%i¢ 14.&9 1] 0 0 0. 0. 0. 0.
61 ¢%F V&S 14,29 (1] 0 0 o, 0. 0. 0.
62 SUF VS0 14.29 0 0 0 0. 0. 0. 0.
63 PSF V7S 14.2% 0 0 0 0. 0. 0. 0.
64 100F V100 14,29 0 0 0 0. 0. 0. 0.
65 S00F V500 14,29 0 0 0 0. 0. 0. 0.
66 7177 14.¢29 0 0 0 0. 0. 0. 0.
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EXHIBIT D-12.
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(Continued)
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0. 0.
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EXHIBIT D-13.

D-29

LOGIC TREE FOR ANALYZING CRACK LENGTH

C80006000000¢00008000¢460000000900008 0000000800000 006000000000400000000090

HUBE Hl s

Ha.

_ .
@V D W -

15

ee

HAME EYENT WETGHT —-Fee =-i

LEYD
PR
FRE
FAN
P
K3k
KSh
KES
FEn
LEE
uec
Luc
oM
T
kS KXY
LiA
L3A
L&A
L10A
L1tA
Ty
434%
LiE
L3E
L&E
L0k
LILE
7T
1514
Lic
LzC
Léc
Lioc
Liic
7T
1113
LiD
LD
Lén
Lien
Li1tp
177
1114
L1E
LZE
L&E
LIOE
LI1E
117?
$£111
LIF
L3F
LEF
L10F
LILF
7
$111
L1G
L:6
LoG
Ly0G
L1116
1717

CkF
PRz
FAE
FrD
FRE
VIR
KT
LED
FED
VEE
LFC
L
oM

LLT1
LLTs
LLTS
LL1O
LGLND

LLT1
LLT3
LLT#
LLe
Lsi0

LLTI
LLT3
LLTE
LLi®
L5110

LLTd

LLYS
LLTe
LLyo
LG10

LLT!
LLYZ
LLTE
LL1O
LG10

LLTi
LLT3
LLTE
LL1D
LG10

LLT
LLTS
LLTE
LL10
LG10

L
~= =M/l ~=5le- ==f8~= ~=PT-- —-Fp--
100, 0 ERYS S 0 100,00 0, 100,00 100,400
A T B LR L3 0 36.47 0, 36,47 G647
.14 o7 o7 0 13,07 0. 13.07 12,07
T.14 17 17 0 2,490 0. 3.90 3.90
.14 49 49 0 11,84 a. 11.24 11.24
7. 14 a7 arv 0 8,49 0. 8.49 o443
714 30 K3 1] 0 €, 0 0. 6,84 [t
7.14 23 23 0 7.57 0. 7.57 .97
T.14 ee ee 0 5. 09 0. 5.05 S. 09
7.14 7 7 0 1.61 0. 1.61 1.61
7.14 ) 2 0 2.0 Q. 2. 06 Qo 0%
7.14 7 7 0 1.61 0. 1.61 1.61
7.14 S S 0 1.15 g. 1.15 1.1%5
7.14 0., O 0o o 0. 0. 0.
7.14 4> 4 0 .92 0, .92 .92
14,29 7o ?0 0 16,06 0. 16,06 44,02
14,23 15 19 0 3.44 0. 2.44 9.43
14,89 ’ 7 0 1.61 0. 1.61 4,40
14. &9 5 ) 0 1.15 0. 1.15 3.14
14,29 10 10 0 e.a 0. 2.29 6.2
14,29 0 0 0 v. a. 0. 0.
14. 2% S2 52 0 11,92 0. 11.93 32.70
14. 2%, 18 12 0 4.13 0. 4,13 31.93
14,89 e e 0 46 0. .46 3.51
14,29 0 (1} 0 0. 0. 0. 0.
14,29 0 1] 0 0. 0. 0. 0.
14,89 9 9 0 2.06 0. 2.06 15,79
14, &% 0 0 0 0. 0. 0. 0.
14,29 a3 e 0 6.42 0. 6.42 49,12
14,89 3 3 0 .69 0. 69 17,65
14,3 1 1 0 .23 0. 23 S.a8
14.2:.":‘ 1 l 0 * .23 0. u23 5-38
14,27 0 0 0. 0, 0. 0. 0.
14, 2% e e 0 46 0. 46 11.76
14,29 0 0 0 0. 0. 0. 0.
14.2% 10 10 0 &.29 0. 2.89 GS8.22
14,8% 15 15 0 3.44 0. 3.44 30.051
14,29 1e 12 0 2.7% 0. 2.7% 24,47
14,89 I 7 0 1.61 0. 1.21 14,29
14,23 e e 0 .46 0. 46 4,02
14,22 4 4 0 92 0. .92 8.186
14,29 0 0 0 0. 0. 0. 0.
14,29 9 9 0 2.06 0. .06 12,37
14,29 S S 0 1.15 0. 1.15 13,91
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EXHIBIT D-13. (Continued)
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EXHIBIT D-14. LOGIC TREE FOR ANALYZING AREA OF HOLED DAMAGE
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EXHIBIT D-15. LOGIC TREE FOR ANALYZING AREA OF WASTED THROUCH DAMAGE
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