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D Summary

A probabilistic model for estimating year-round ice forces on fixed
structures in the Beaufort Sea was developed. The model uses site

specific environmental ice parameters into appropriate ice-structure
interaction models to obtain load probability distributions. These

are then used in extremal analysis to develop the maximum annual ice
load resulting from any ice load scenario, or combinations of scenarios.
A computer package BOREAS was develaped to carry out the analysis and
produce results which are directly applicable to the choice of design
criteria for ice loads. The report is divided into two volumes as
follows:
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VOLUME II : User's Guide to Program BOREAS ‘*
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CHAPTER |

INTRODUCTION

1.1 Purpose of System

The purpose of the computer package BOREAS is to develop probabilistic
descriptions of the maximum annual ice loads on a fixed offshore structure, due to a
user defined combination of ice loading scenarios. The theory and methodology are
described in detail in Volume I (Study Description) of this report.
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Overall Structure

The package consists of three Separate programs as follows:

INREAS: an input program which accepts environmental data and creates a data
file.

BOREAS: a main program which performs the calculation using the data created
by INREAS, and creates output resuits,

OUREAS: an output program which processes the results of BOREAS.



System Features

The package has the following features:
Both the input and output programs (INREAS and OUREAS) are fully interactive.

INREAS has a built-in set of input parameter default values. The user has the
option of modifying any of these default values,

The package is organized in a modular fashion with each element of the problem
treated in a separate subroutine. This allows future replacement or modification

of different modules with minimal effort.

All three programs have data retrieval facilities to minimize computing time

losses in case of system failure.

All screen inputs are checked for the number and type (i.e. real or integer) of

data entries to eliminate execution errors due to accidental keyboard errors.

Reasonable bounds are set for all input parameters to ensure t(le consistency and
accuracy of input data. The allowable parameter ranges are wide enough to
allow sensitivity analyses,
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B Structural geometries

The following structural geometries are considered:

I. Vertical sided structures with cylindrical sides (i.e. circular in plan) or flat
sides (i.e. polygonal in plan). A polygon can have up to 20 sides and is
defined by the coordinates of its apexes with respect to any two
perpendicular axes through its centre. The apexes are to be entered
sequentially in a clockwise direction starting with an arbitrary apex. The
polygon must be concave with respect to its centre.

2.  Upward and downward breaking cones. Cones are not allowed in the

landfast ice zone.

ii)  Ice Load Scenarios

The seasons and ice load scenarios considered are as iliustrated in Table
L.4.1. The scenarios are dealt with in the program in the same order given in the
table. This order is significant for the use of data retrieval facilities, and this
will be discussed further in Sections 2.2 and 3.6. In INREAS, the user has the
option of specifying any one scenario or combination of scenarios to be
considered in the run being performed. Out of the scenario considered, OUREAS
allows the user to extract the probabilistic description for the load per individual
event and the extremal iocad for each scenario separately, as well as for the

extremal load due to any scenarioc combination.



Table 1.4.1. Ice Load Scenarios
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SEASON

LANDFAST ICE ZONE

ACTIVE ICE ZONE

Break-up

Winter

Summer

- first year ridges
- level jce
- multi-year floes

- level ice

- multi-year floes
- ice island fragments
- ice islands

first year ridges
leve] ice
multi-year floes

first year ridges
level! ice

multi-year floes

multi-year floes

ice island fragments

ice islands
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CHAPTER 2

FILES AND FILE HANDLING

2.1 File Handling Options

The program provides two file handling options, namely internal file handling
from within the program and external file handling using job control language. The
appropriate choice of either option depends on the operating system of the computer
used, as will be explained in this section. The option to be implemented is determined
by the value of the parameter INTEN in subroutine UNITS. This subroutine exists in
all three programs (INREAS, BOREAS and OUREAS), and the value of INTFN must be
the same in all three programs. INTFN defines the file handling option as follows:

i) INTFN=1 File handling from within the program:

In this option, the user will be asked interactively to define the names of
all files used (except scratch files which are only used internally and do not
contain any useful output upon program termination). The implementation of
this option requires opening and closing files from within the program, using the
Fortran statements OPEN and CLOSE. The user must, therefore, ensure that the
operating system of the computer hardware used allows for file handling from
within the program. If this option is used, the parameter NFCHAR in subroutine
UNITS should be set equal to the maximum allowable number of characters for a
iile name. This should be done in all three programs {INREAS, BOREAS and
QUREAS).
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INTFN=0 External file handling:

In this option, files are set using job control language externally from the
program. INTFN = 0 will cause the program to bypass file name definition and
file OPEN and CLOSE statements. Files will be given names which depend on
the unit number used for each file (see Section 2.4). A file on unit 10, for
example, will be automatically given the name FILE]0. This option must be used
if the operating system of the computer hardware used does not allow opening
and closing files from within the program (e.g. IBM computers).
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i)

i)

iii)

File Types, Structure, and Usage
Input File: Used for sequential READ of formatted input data.

Output File: Used for sequential WRITE of formatted output data

Back-up File:  Back-up files are sequential formatted files used in INREAS and
OUREAS to provide a data retrieval facility which reduces interactive
running time. This facility allows bypassing the interactive input of a
portion of the data by retrieving the information from a back-up file
Created from a previous run. This option is useful if a certain amount of
input data is the same for both runs. The use of the back-up file depends
on the data retrieval status (i.e. on or off). This is best iflustrated by an
example. Assume that a new run of program INREAS is to be performed
with no data retrieval {(say RUNI). The back-up file in this case is a new
file which is used as a WRITE file and, at the end of the run, contains all
screen messages and user's responses. Assume that the user wishes to
perform a new run of INREAS (RUN2), which has a certain amount of
information in common with RUNI. The user can, in this case, edit the
back-up file created by RUNI to remove all data starting with and
including the first user's response which is not the same as for RUN2.
RUNZ can then be started with the retrieval mode on, and the back-up file
defined as the back-up file obtained from RUN! after editing as discussed
above. In the retrieval mode, the back-up file will be used as a READ file
from which the user's responses will be retrieved without displaying the
corresponding messages. When the end of the back-up file is reached (i.e.
beginning of new input specific to RUNZ), the retrieval status will be
automatically switched to off, and messages wiil start to appear on the
screen to prompt the user to enter the rest of the input data. At the end
of RUN2Z, a new back-up file will be created which contains complete back-
up information for RUNZ. Back-up files can also be used to retrieve
informaton from runs which are interrupted due to system or execution

errors.



2-2-2

iv)  Data Base File: This is a sequential unformatted file which contains the results
of the computation carried out by BOREAS., Each entry to this file is
defined on two data records. The first data record contains three attribute
parameters denoting the key, size and type of the entry, while the second
record contains the entry itself. each entry is either a character variable,

an integer array, or a real array. The above-mentioned attribute
parameters of each entry are defined as follows:

- key: defines the meaning of the entry {e.g. run title, file name,
average value of force in given scenario, cumulative
distribution function of force in given scenario, etc.).

- size: defines the number of characters (I to 72) for a character
variable or the dimension of the array {1 to 201) for a real or

integer array.

- type: defines whether the data is an integer array (=1), a real array
(=2), or a character variable (=3),

The data base file is accessed by BOREAS in the same manner in
which the back-up files are accessed by INREAS and OUREAS (as explained
in (iii) above). This depends on the re-start status. The data base file is
accessed as a WRITE file if the re-start status is inactive. H re-start is
active, the program uses the data base file as a READ file until the end of
file is reached and then switches its status to a WRITE file. Data is
transferred to and from the data base at the end of the calculations for
each scenario. The scenarios are dealt with in the same order shown in
Table 1.1. The re-start option can be used to add specific scenarios to the
data base. Assume, for example, that a run was carried out to cover all
break-up loading scenarios (see Table 1.1). If the user wishes to add the
winter scenarios to the data base then a new input file should be created,
which contains the input parameters for both the break-up and winter
scenarios. BOREAS can then be run in the re-start mode using the new
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input file and the data base file created by the previous break-up run. The
program will automatically bypass the calculations made in the previous
run, carry out the calculations for the additional scenarios (i.e. winter in
this case), and create a new data base which contains both break-up and
winter results. Summer can be added to this new data in a similar manner.
This segmentation is useful to meet the CPU time limitations per run
which may be imposed on some users.

It is emphasized that the sequence of calculation of load scenarios is
as shown in Table 1.1 and this order should be followed if a run is to be
segmented in this manner. Also, if a run is interrupted due to system
related reasons, one need not re-run the whole job. The run can be re-
started using the same input file and the portion of the data base available
from the previous interrupted run. It is noted that unlike the back-up file
usage for INREAS and OUREAS, the data base file is an unformatted file
which cannot and need not be edited.

v)  Scratch Files: these are used internally in the program as WRITE/READ files
and are deleted at the end of the program execution.



2-3.1

2.3 Units

The file unit numbers are assigned in subroutine UNITS, which exist in each of
the programs INREAS, BOREAS, and OUREAS. The default unit numbers used are in
the range of 10 through 17. On some computer systems, some unit members are
reserved for specific devices (e.g. screen or printer). The user should edit subroutine
UNITS in each of the three programs (INREAS, BOREAS, and OUREAS), and if
necessary, change the values of the unit numbers to ensure that no such restrictions
apply to the unit numbers used. This need only be done in subroutine UNITS. Table
2.3.1 and 2.3.2 detail the units used in each of the three programs with a description of
the type and usage of each file, for the cases of INTEN = 0 and INTFN = 1, respectively
{see Section 2.1).
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Table 2.3.1. Unit Numbers and Corresponding Files

(INTFN = 0)
PROGRAM | UNIT FORM USAGE
INREAS NUOUT Formatted output file
NUBU Formatted output back-up file for normal mode of
execution (i.e. no retrieval)
input back-up file for retrieval mode of
execution.
NUSCBU | Formatted output back-up file for retrieval mode of
execution
NUSCRA | Formatted scratch file
BOREAS NUIN Formatted input file
NUOUT Formatted output file
NUDUMP | Formatted output file
NUDB Unformatted output data base file for normal mode of
execution (i.e. re-start off)
input data base file for re-start mode of
execution
NUSCDB | Unformatted output data base file for re-start mode of
execution
NUSCRA | Formatted scratch file
OUREAS |[NUOUT Formatted output file
NUBU Formatted output back-up file for normal mode of
execution (i.e. no retrieval)
input back-up file for retrieval mode of
execution.
NUSCBU | Formatted output back-up for retrieval mode of
execution.
NUDB Unformatted input data base file
NUSCRA | Formatted scratch file
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Table 2.3.1. Unit Numbers and Corresponding Files

(INTFN = 1)
PROGRAM | UNIT FORM USAGE
INREAS NUOUT Formatted output file
NUBU Formatted output back-up file for normal mode of
execution (i.e. no data retrieval)
input/foutput back-up file for retrieval
mode of execution
NUSCRA | Formatted scratch file
NUSCBU | Formatted scratch file
BOREAS NUIN Formatted input file
NUouUT Formatted output file
NUDUMP | Formatted output file
NUDB Unformatted output data base file for normal mode of
execution (i.e. re-start off)
input/output data base file for re-start
mode of execution
NUSCDB | Unformatted scratch file
NUSCRA | Formatted scratch file
OUREAS [NUOUT Formatted output file
NUBU Formatted output back-up file for normal mode of
execution {i.e. no data retrieval)
input/output back-up file for retrieval
mode of execution
NUDB Unformatted input data base fije
NUSCRA |Formatted scratch file
NUSCBU  |Formatted scrateh fije
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2.4 Input/Output Organization

The organization of the input and output for each program and the manner in

which these files interconnect is shown in Figures 2.4.1 and 2.4.2 for INTFN = 0 and
INTFN = 1 (see Section 2.1) respectively. The following comments are noted:

i)

ii)

The output file of INREAS is used as input file for BOREAS. The same file is
connected to NUOUT while running INREAS and to NUIN while runing BOREAS.
This should not cause any confusion, since unit numbers are internal parameters
in each program. The connection should be made through the file name. For
example, for INTFN = 1, INREAS can be run with an output file name of
"CASEI™. In this event, BOREAS should be run with an input file name of
"CASEI". For INTFN= 0 (see Section 2.1), this connection should be done
externally using Job Control Language.

The output data base file of BOREAS is used as input data base file for OUREAS.
The connection between these files should be made as described under i} above,
It is noted that for INTFN = 0 (see Section 2.1), the output data base file of
BOREAS is given on NUDB for normal execution (without re-start), and on
NUSCDB for re-started runs.
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CHAPTER 3

RUNNING THE PROGRAM

3.1 Introduction

In this chapter, the preparatory steps required before running the program are
explained (Section 3.2), and running the program is discussed in Sections 3.3 to 3.5,
Using the re-start and data retrieval options is also demonstrated in Section 3.6, The
method of running the program is illustrated by an example. It is recommended that
the user follow the steps discussed in this chapter in order to reproduce the example
results. This will help familiarize the user with running the program.
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Preparation

Read program listing from tape. The tape contains 3 separate files containing
the Fortran listings of programs INREAS, BOREAS, and OUREAS. The labe]
attached to the tape reel includes the required attributes to complete this step.

Edit each of the three programs and locate subroutine UNITS. The following
steps should be followed to ensure that subroutine UNITS is properly set:

i) check the value of INTFN and change it if necessary to correspond to the
operating system of your computer (see Section 2.1 tor details)., The value
of INTFN must be the same in all three programs (INREAS, BOREAS and
OUREAS]).

ii) if INTEN = | (i.e. file handling from within program), the parameter
NFCHAR in subroutine UNITS should be set equal to the maximum
permissible number of characters for a file name. The default value s
NFCHAR = 7. NFCHAR must have the same value in all three prograrms.

iii}  all unit number assignment statements should be checked and, if necessary,
changed to ensure that they are all permissible unit numbers (see Section
2.3).

It is emphasized that the above steps 1), ii) and iii) should be carried out for all
three programs INREAS, BOREAS and OUREAS.

For the main program BOREAS, the maximum number of simulations per
scenario is 4000. This is defined in parameter statements in each of the
subroutines MYFLOE, SILD, ACTLVL, LSTLVL, and RYFIDG. You may wish to
increase this number for one or more scenarios to obtain more simulations, or
decrease it to meet computer system limitations. If this is the case, edit
program BOREAS and locate the statement PARAMETER (NSMAX = 4000) in
each of the above-mentioned subroutines. Change the value 4000 to the desired

number. it
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is noted that NSMAX can be set to different values in each of the above-
mentioned subroutines to generate different maximum numbers of simulations

for different scenarios. The scenarios corresponding to each of the above-

mentioned subroutines are as follows:

i)
i1)
iii)

iv)
v)

MYFLOE: multi-year floe interactions

SILD: ice island and island fragment interactions

ACTLVL: level ice in the active jce zone (i.e. shear zone or pack ice
zone)

LSTLVL: level ice in the landfast ice zone

FYRIDG: first-year ridges

Compile programs INREAS, BOREAS, and OUREAS to obtain a code file for each
program.
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3.3 Running INREAS

The purpose of INREAS is to create a data file which will be later used by
BOREAS to perform the calculations. The program also creates a back-up file which
can be used later to facilitate future runs of INREAS (see Section 2.2). The input
program INREAS is fully interactive, and is self explanatory. Once the execution of
the program is started, the user should answer the appropriate questions regarding the
location and geometry of the Structure, and the seasons and scenarios to be considered
in the run. Environmental parameters required for the problem will be displayed in a
series of menus which give the default values of these parameters. By following the
program instructions, the user can change the values of any of these environmental

parameters as desired,

Probabilistic parameters are defined by the mean, standard deviation, probability
density function and lower bound. The mathematical density functions available in the

current version are:

- normal

- lognormal
- beta

- uniform

- gamma

- exponential

In addition, any parameter can be given a fixed (deterministic) value, or described by a
numerical cumulative distribution which can be obtained by digitizing a set of data.
The latter option is useful in cases where data is available to which a mathematical
density function cannot be fitted. A numerical distribution can be described by up to
20 points, each defined by a given value of the parameter and the corresponding
cumnulative probability. The parameter values must be given in an increasing order,
and the cumulative probabilities must be monotonically increasing between 0 and |.
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It is important to note that parameter probabilistic descriptions must be defined
for the full range of possible values of the parameter (0 to = in most cases). The user
¢an set lower bounds for each parameter below which the values of the parameter are
not to be considered. The input distribution parameters, however, must be based on
the full range of parameter values. The parameters of truncated data sets (e.g. ridge
height data given only for ridges higher than 0.7 m say), cannot be used directly in the
model. A correction must be applied to infer the data parameters for the fyl]
parameter range (i.e. for all ridge heights between zero and = in the above-mentioned
example) from those of the truncated data set.

An example run is given in the following pages. The example is for a circular
vertical structure in the shear zone of the Canadian Beaufort Sea. The scenarios
considered in the example are first-year ridges, level ice, and multi-year floes in the
winter season. The program defaults are used for all parameters. No retrieval from
back-up files was implemented in this example. The example is displayed on the next

few pages as follows:

i) pages 3-3-3 to 3-3-14 show a complete print out of the program prompts and the

user's response;

ii)  page 3-3-15 shows a print out of the output data file of INREAS created by this
run; and

iii)  pages 3-3-16 t0 3-3-18 show a print out of the output back-up file created by this
run of INREAS. This is very similar to item i) above,

it is noted that the example is run for INTFN = | (see Section 2.1). For
INTFN = 0, the result would be exactly the same except that the messages concerning
the definition of file names would be supressed, and the user must attach the

appropriate files externally.
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r¥¥x2%x P R 0O G R A M I HNREAR S ##xxx

INTERACT[VE PRE-PROCESSOR FOR PROGRAM BORERS
DEVELOPED BY DET NORSKE VERITRS
YERSION V2Z-5-1986

*#xx¥ FILE MAMES AND INPUT STATUS *+##+

DO YOU WISH TC RETRIEYE DATAR FROM BACK-UP FILE
1 = YES 8 = NO
a8

ENTER MRME OF QUTPUT FILE ¢(MAX. 7 CHARRACTERS
intest

ENTER NAME OF NEW BACK-UP FILE(MAX. 7CHARACTERS)
butest

ENTER RUN TITLE (MAX. €8 CHRRACTERS)
TEST CHRSE
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#¥x6% GEOGRAPHIC LOCARTION #4+#x

{ = CANADIAN BERUFORT 2 = U, 8. BERUFORT

INFUT ICE Z0HE
1 = LANDFAST ZONE 2 = SHERR ZONE

2

INPUT KWATER DEPTH M)
24,

INPUT LDISTANCE OFFSHORE (KM
48,
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¥xee¥ STRUCTURAL GEOMETRY #%#%x

INPUT TYPE OF STRUCTURE
1 =VERTICHL £ = CONICAL
1

SHAPE OF STRUCTURE IMN PLRAN

1 = CIRCULRR 2 = POLYGONAL
i

INFUT STRUCTURAL DIAMETER IN METERS
iga,
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STRUCTURAL GEOMETRY USED I8 RS FOLLOWS:

INDEX PROPERTY CURRENTLY USED
i. SHAPE YERTICAL

2. SHRPE IN PLAH CIRCULRR

3. DIARMETER 188. 068 M

ENTER INDEX OF LINE YU WISH TD CHANGE ¢@=NONE)
B
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¥¥%kx SERSONS AND SEASOM BOUNDARIES ##+sx

DO YOU WISH TO CONSIDER THE BREAK-UP SERSON
1 = YES§ 8 = NO
a

DO YOU WISH TO CONSIDER THE WINTER SEASON
i = YES 8 = NO
1

DO YOU HISH TO CONSIDER THE SUMMER SEASON
i = ¥YES 8 =HNO
8



&

BERSUMS CONSIDERED ARE RS FOLLOMS:

SEASONS

SUMMER
WINTER
BERERK-UF

DO YOU WISH TO CHANGE
1 =YES 8 = KO

STRTUS

MO
YES
ND

3-3-8
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SERSON BOUNDARY VALUES USED RARE AS FOLLOWS:

INDEX PARARMETER MEAN §TD. DEY. UDISTRIBUTION
{DRY-MONTH> CDAYSH

1. FREEZE-UP St 22.68 HORMAL

2. BEGINNING OF BRERK-UP 22~ 6 18.16 MORMAL

ENTER INDEX OF LINE YOU WISH TO CHRNGE (@=NONE)
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xxex+ WINTER INPUT PRRAMETERS *#¥xx3x

DO YOU WISH TO CONSIDER FIRST YERR RIDGES
i = YES 8 = NO
H

DO YOU WISH TU CONSIDER LEVEL ICE
1 = YES g = NO
H

O YOU WISH TO CONSIDER MULTIYEARR FLOES
i = YES 8 = HNO
i

GROWTH RATE OF FY ICE = 8. ge8see M-DAY
O YOU WISH TO CHANGE

1 = YES & = ND
a
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HINTER FY RIDGE PARRAMETERS USED RRE RS FOLLOWS 1

INDEX PRRAMETER UNITS MERH §7D. DEV. DISTRIBUTION
1. RIDGE COVERRGE PERCENT 38.0888 8.2888 DETERMINISTIC
£ RIDGE HEIGHT M &.9688 6.9008 EXFONENTIAL
3. RIDGE LENGTH M 156. 6608 8.8e48 DETERMINISTIC
4. ICE SPEED MsE B.Be2oH 8.86730 GRMMA
5. FRICTION ANGLE DEG. 25.eapa ©.8000 DETERMINISTIC
&. COHESION MPA 8.8358 g.e808 DETERMINISTIC

ENTER INDEX OF PARAMETER YOU WISH TO CHANGE (B=HQONE)
LOWER BOUND CAMN ALSO BE SET FOR SELECTED PARAMETER
a



WINTER LEVEL ICE PARAMETERS USED ARE RS FOLLOWS :

INDEX

i.
2.
3.
4.
5.
6.

PRRAMETER

AYERRGE ICE PRESSURE

MERN OF EXTREMARL PRESSURE COMPONENT
€.D. OF EXTREMAL PRESSURE COMPONENT
CREEP EXPOMENT

CREEP MULTIFLIER

CREEP-CRUSHING TRANSITION STRAIN RATE

UNITE
HMPA

MPA
MPA

Sx¥~]

ENTER INDEX OF PARAMETER YOU WISH TO CHANGE (@=NONE)
LOWER BOUND CAN ALSO 3E SET FOR SELECTED PARAMETER

8

YRLUE

8. 30E+886
g.z2eE+gp
B. 15E+88
B.38E+81
8.1BE-B4
8. 18E-84
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PROBABILITY DISTRIBUTION OF ICE VELOCITY

YALUES CURRENTLY USED ARE AS FOLLOWS @

INDEX

it
2.
3‘
4.

PARAMETER CURRENTLY USEDR
DISTRIBUTION TYPE GRMMA

MERAN 8.8c20
STAMDRRD DEVIATION G.8738

LOWER BOUND 8.6BE+086

ENTER IWDEX OF LINE YODU WISH TO CHARNGE (8=HOME

%)

INTRYARL OVER WHICH VELOCITY MEASUREMENTES BRE AVERRGED

DO YOU WISH TO CHANGE

i =
a

YES

B = NO

£4. 88

3-3-13
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WINTER MY FLOE PARAMETERS USED RRE RS FOLLOWS :

INDEX PARARAMETER UNITS MERN STD. DEY. DISTRIBUTION
i. MY CONCENTRATION  TENTHS &.z2068 0.4008 BETA

2. ICE VELOCITY Mss @.8828 8.86730 GAMMA

3. FLOE DIARMETER KM g, 16686 8. 1560 GAMMA

4. FLOE THICKHESS M 3. 90886 1.6888 GRMMA

5. ICE FRESSURE MPA B.5%aea 8.5880 EXPONENTIAL
£. MY RIDGE COVERAGE PERCENT 30. 68068 9.8000 DETERMINISTIC
7 MY RIDGE HEIGHT M a.9a00 6.30060 EXPONENTIAL
g. MY RIDGE LENGTH ] 156.6080 8. 8e88 BETERMINISTIC
3. FY ICE PRESSURE MFR 2. 65a8 6.0588 NORMAL

ENTER IHDEX OF FARAMETER YOU WISH TO CHANGE (B=NONE>
LOWER BOUND CAM RLSO RE SET FOR SELECTED PARAMETER
@

STOP




#x#RUN TITLE
TEST CRSE
*#x*GEQGRAPHIC LOCATION, WATER DEPTH, DISTANCE OFFSHORE
CANADAR SHERR 20 . 808 49, 868
##2STRUCTURRL GEOMETRY
VERTICAL
CIRCULAR
*#*DIARMETER
16&. 88
*¥*SEASONS AND SERSON BOUNDARIES
*+SERSON INDEX
Z
#*FREEZE-UP DRTE
389,888 22,880 NRORMAL
¥BEGINNING OF BRERK-UP DRTE
173. 0808 ig. 1886 HORMRAL
*%#¥WdINTER ICE PARAMETERS
#IHDEX FOR WINTER LORDING CHSBSES
?
*RATE OF FY ICE GROWTH
g. 688508
*¥FY RIDGE PARRAMETERS
*COVERRAGE (PERCENT)
8. 38088E+a2 &.3888RE+08 g.00B0GE+88 DETERMINISTIC
*HEIGHT (M3
8.900BBE+00 8, 95000BF+00 B.7680BE+B8 ERXFOKRENTIAL
*LENGTH (M3
8.15B02E+03 8. 6008RE+00 B.80000E+B0 DETERMINISTIC
¥VELOCITY (M-S
O.6Z808E~81 B.7288BE-81 a,.80808E+88 GARMMA
*FRICTION RNGLE <(RAD.Y
8.43633E+60 8.088euE+08 &, a00pE+e8 DETERMINISTIC
*COHESION (MPA>
8. 3568861 8.0888BE+B6 B,.08000E+80 DETERMINISTIC

*#LEVEL ICE PARAMETERS
#ICE PRESSURE :AVERAGE ,AND MEAN AND S$.D. OF EXTREMAL COMPONEN T

9. 308E+88

*CREEP EXPONENT, CREEP MULTIPLIER, CREEP-CRYCHING TRANSITION

8.308E+81
FVELOCITY (Ms5)>
8.62008E-81

*VELOCITY MEASUREMENT INTERYAL

8. 248E+82

#¥MY FLOE PARAMETERS
*CONCENTRABTION (TENTHS)

8. 20800E+88
*YELOLITY (H-/85
@.62808E-61
*DIARMETER {(KM:
@, 10608E+80
*THICKKESS (M)
2. 39608E+D1

#MY ICE PRESSURE

&.50800E+08

@. 46000k +B0
9. 73288BE-61
8. 15800E+88
8. 1688BE+81

{MPAR>
8.588esE+00

*RIDGE COVERARGE <(PERCEHNT)

g, 3eeoer+62 &.80608E+80
¥RIDGE HEIGHT (M}

8. 96B86E+00 9. JaBanE+ 88
#RIDGE LENGTH (M

8. i588pE+82 9. GR88RE+06
*#FY 1CE PRESSURE (MPR)

g, 5880088 -81 8.5008BE-81

é.280E+086 2.150E+08
8. 1BBE-B4 8.16BE-84
9.7386BE~-81 e.000a6E+00

(HOUR>

8. 00008E+08
@.800B8E+80
#,586808E+08
€. 6BoBRE+Ha
@.gae0aE+pe
§.6000BE+DR
g, BoaBaE+Ee
8.08800E+08

B.80BBAE+0E

GAMMA

BETH

GRMNYA

GAMMA

GAMNMER
EXPONENTIAL
DETERMINISTIC
EXFOMENTIAL
DETERMINISYIC

NORMAL

3-3-15%
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ENTER RUN TITLE (MRX. £8 CHRRACTERS)
TEST CARSE

1 = CANADIAN BERUFORT 2 = .8, BERUFQRT
1

INPUT ICE Z0KNE
1 = LANDFAST ZOWE 2 = SHEAR ZONE
)

INPUT WATER DEPTH (M)
2.

INPUT DISTANCE OFFSHORE (KM
44,

INPUT TYPE OF STRUCTURE
1 =VERTICHL 2 = COHICAL
H

SHAPE OF STRUCTURE IM PLAN

i = CIRCULAR 2 = POLYGONAL

1

INPUT STRUCTURAL DIRMETER IN METERS
188,

STRUCTURRL GEOMETRY USED IS AS FOLLOWS:

INDEX PROPERTY CURRENTLY USED
1. SHAPE VERTICAL
2. SHAPE IH PLAN CIRCULAR
3. DIAMETER 186,68 M
ENTER INDEX OF LINE YO WISH TO CHANGE {B=NOHE >
@
DO YOU WISH TO CONSIDER THE BRERK-UF SEASON
1 = YES & = HNJ
a

DO YOU WISH TO CONSIDER THE WINTER SERSON
i = YES g = HNO
i

LD YOU WISH TO CONSIDER THE SUMMER SEARSON
i = YES B =NO

8 it
SEASONS CONSIDERED ARE AS FOLLOKWS:
SEARSONS ETRTUS

SUMMER ND
WINTER YES



EREAK~UP NHO
DO YOU WISH TO CHANGE

1 =YES e = NO
e

SERSOM BOUNDARY WALUES USED ARE RS FOLLOWS:

iNDEX PRRAMETER MEFRAN §TD. DEV.
CURY-MONTH) (DRYS)H

i. FREEZE~-UP S-11 £2. 88
2. BEGIHNING OF BREARK-UP 22~ 6 18,18

ENTER INDEX OF LIHE YOI WISH TO CHANGE (@=NOME)

8

DO YOU WISH YO CONSIDER FIRST YEAR RIDGES

1 = YES g = NO

1

DO YOU WISH TO CONSIDER LEVEL ICE

1 = YES g = HNO

i

DO YOU MWISH TO COMSIDER MULTIYERR FLOES

1 = YES§ & = NO

i

GROWTH RATE OF FY ICE = 8.p88568 M-DRY

DO YOU MISH TO CHRNGE

1 = YES g = NO

g

WINTER FY RIDGE PARAMETERS USED ARE AS FOLLOWS :
INDEX PARAHETER UNITS MEAN STD. DEV.
i. RIDGE COYERAGE PERCENT 30,2880 6.8280
2. RIDGE HEIGHT M @.%088 B.9688
3. RIDGE LEWNGTH L} 158. 0688 g.0880
4. ICE SPEED Mss B.8628 B.6738
5. FRICTION ANGLE DEG., 25.8008 8.80668
&, COHESION MFR &.8356 B0.a600

ENTER INDEX OF PRRAMETER YOU WISH TO CHANGE <@=NONE)

LOWER BOUND CAN ALSO BE SET FOR SELECTED PARAMETER

%)

WINTER LEVEL ICE FARAMETERS USED ARE 8BS FOLLOWS
ITNDEX FPARAMETER UNITS
1. BYERRGE ICE PRESSURE MPA
2- MEAN OF EXTREMAL PRESSURE COMPONENT MPH
3. $.D. OF EXTREMAL PRESSURE COMPONENT MPR
4, LREEP EXPONENT

5. CREEP MULTIPLIER

&, CREEP-CRUSHING TRANSITION STRAIN RATE BEEe-]

EWTER INDEX OF PARAMETER YOU WISH TO CHRNGE ¢@=NONE)
LOWER BOUND CAN RLSO BE SET FOR SELECTED PRRAMETER
a

DISTRIBUTION

NORMAL
KORMAL

DISTRIBUTION

DETERMINISTIC
EXPOMENTIAL
DETERMINISTIC
GAMMA
DETERMINISYIC
DETERMINISTIC

VALUE

8. 38E+e86
8.20E+08
€.15E+88
&.36E+81
8.18E-84
g, 18E-84
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3.4 Running BOREAS

The purpose of BOREAS is to use the input data file created by INREAS to
perform the calculations and create the following files (see Chapter 2 for file

organization):

i) A main output file which contains the important output parameters such as the
force distribution parameters, the frequencies of occurrence of each scenario,
the number of simulations in each case, etc,

i) A dump output file (optional), which contains the ice parameters and resulting
force in each Monte Carlo simulation for a given ice feature type in a given
season. The user can also define a cut-off load value below which the simulation
is not to be recorded in the dump file,

i} A data base file which contains the detailed probabilistic description of the load
for each scenario. This file is unformatted and can only be accessed through the
output program OUREAS.

BOREAS uses 6 IMSL {International Mathematical and Statistical Library) M

routines as follows:

MDNOR calculates the cumulative probability for a standard normal density function
MDGAM calculates the cumulative probability for a standard gamma density function
) MDBETA calculates the cumulative probability for a standard beta density function

iv)  GGUBT generates a randon number from a basic 0-1 uniform density function

v}

GGBTR generates a random number from a beta density function

vi}  GGAMR generates a random number from a standard gamma density function

The user should therefore ensure that the IMSL is linked before running BOREAS.,

Once the execution of BOREAS s started, the user is asked to define the fije
names {only for INTFN = I, see Section 2.1} and the run status {normal or re-start),
Also, some run specific parameters are requested by the program as follows:
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- The dump option status {see ii} above), active or inactive. If the dump option is
active, the user would also be asked to define a minimum load value above which
a certain simulation is to be recorded on the dump file.

- The tolerance: this is defined as the acceptable ratio of change of the mean
force value due to one additional simulaton. The tolerance governs the number
of simulations (lower tolerances would lead to larger numbers of simulations),
The program stops when 5 consecutive values of the error are less than the
prescribed tolerance. If the maximum number of simulations is reached before

convergence, a warning message will be written to the output file.

- The bin width of the histogram in which the force values are to be grouped for
further analysis. Since the maximum number of bins is 200, the user should
choose the bin width such that the maximum expected load value is smaller than
the upper bound of the 200th bin {i.e. maximum load £ 200 x bin width). I this
condition is not satisfied, force values which fall outside of all bins will be

ignored and a warning message will be written in the input file.

- Finally, a randomly chosen number is required as an initial seed for random
number generation.

An example run js given here which uses the data file Created by the INREAS run
given in Section 3.3 as an input file. The re-start option is off, and the run is based on
INTFN = 1 {see Section 2.1). INTFN = 0 would give the same outputs, except that the
Program messages prompting the user to define file names would be supressed, and the
user must attach the appropriate files externally. The example is displayed on the
next few pages as follows:

i) Page 3-4-4 shows a print-out of the program messages and the user'’s response;
i) Page 3-4-5 and 3-4-6 show the output file; and
iii)  Pages 3-4-7 to 3-4-9 show the dump file.

The program also creates a data base file which cannot be displayed here because it is
an unformatted file. The file contains probabilistic descriptions of the loads for

different scenarios as shown in Table 3.4.].
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Table 3.4.1. Probabilistic Load Descriptors

Contained in the Data Base File
for Different Load Scenarios
Parameter
Season Scenario
One Event Monthly Extremes | Season Extremes

Break-up First-year ridges Y v

Level jice 4

Multi-year floes v 4
Winter First-year ridges v v

Level ice v 4

Multi-year floes v v
Summer Multi-year floes Y v

Ice island fragments v v

Ice isiands 4 4




¥%¥E¥E¥X PR OGRA M BOREGR RS #ssss

PROBAEBILISTIC ASSESSMENT OF YERR-ROUND ICE LOADS ON
FIXED OFFSHORE STRUCTURES
DEVELOFED EBY DET NORSKE VERITAS
VERSION ¥2-5-198¢

NAME OF DATR BRSLE FILE (MAx,. 7 CHARACTERS)
dbtest

ENTER RE-START OPTION ¢ & = OFF 1 = 0OW2
e

NAME OF INPUT FILE (MEax, ? CHARACTERS>
intest

NAME OF OUTPUT FILE (MAX. 7 CHARACTERS)
Gutest i

DO YOU WISH To DuUMP INPUT PARBMETERE FOR LORDS ABOVE
A USER-DEFINED CUTOEF VAL UE

AYARILABLE ONLY FOR THE FOLLOWING ICE FERTURES :
ICE ISLANDS , 1IcE ISLANT FRAGMENTS,
MY FLOES + FY RIDIGES

I = YES§ 8 = NO

b

NRME OF DUMP FILE (MAK., 7 CHARARCTERS
dumtest

ENTER LORD CUT-OFF VAL.UE (MN>

ENTER ERROR TOLERANCE FOR MERN VALUE OF FORCE
» 825

ENTER BIN WIDTH FoOR LORD FROBREILITY DISTRIBUTION
MAXKIMUM NUMBER OF BIN: Iz 288
ia.

ENTER YOUR FAYOURITE RANDIOM HUMBER  ¢DOUBRLE FRECISIONS
CWILL BE USED RS SEED FOR RANDOM NUMEBER GENERATION
99.do

3-4-4
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RUN TITLE : TEST CRSE

Enommammas

10 FILE NAMES :

DATAR BRSE FILE : dbrest
INPUT FILE ¥ intest
DUmMP FILE +  dumtest

STRTISTICAL PARAMETERS :

zz&-m::zz,‘::ma:m:x:z:mz

8.25E-@1
16.B8 M

TOLERANCE FOR MEAN FUORCE
EIN WIDTH FOR FORCE PDF

*on

WINTER SEASON :

B e T

AVERAGE SERSON LENGTH = 229. DAYS

FIRST YERAR RIDGES :

AYERAGE INTERACTION RATE ©.13E+85 PER SEASON

H o

HUMBER OF SIMULATIONS 28

FORCE DISTRIBUTION PARAMETERS :
FORCE MEAN (MN) 5.B. M)
FOR ONE COLLISION 21,18 25,35
EXTREMAL 114.9% 1.15

FIRST YERR LEVEL IcE :

MONTHLY ERXTREMAL FORCE DISTRIBUTION FARAMETERS <MH)

MONTH KG. ICE THE. HO. OF SIMS. MEAN(MN: .0, (MNS
i 2.53 41 48,52 i6.32
£ .84 3% &l.z¢ 24.32
3 1.1m =3 F2.57 28.78
4 1.33 26 98.23 29,59
5 1.61 34 115.99 44.92
& 1.8 432 122.94 48, 8¢
7 2.12 34 143,58 95.13

SERSON EXTREME FORSE CHMMY
MEAN = 176.92 my
ETD. DEvY. = BB.B8 MM



MULTIYERR FLOE COLLISIONS :
AVERAGE COLLISION RATE
PROBREILITY OF RIDGE ENCOUNTER
NUMBER OF SIMULRTIONS
FORCE DISTRIBUTION PARAMETERS :

FORCE

FOR ONE COLLISION
EXTREMAL

=

=
=

8.18E+@2
8.22E-81
3%

MEAN <MN>

51.6%5
152.79

3-4-6

FER SERSON
PER 1 M OF PENETRARTION

S.D. (MW

43.47
28.63



WINTER

FIRST YEAR RIDGES
HEIGHT COHESION
# MFAR

. 7EEE+BB »358E-81
L1836+ - 358E-01
«2BEE+8t «358E-01
« 127E+B1 « 358E-061
«S13E+08 «358E~B1
»239E+B1 - 35BE~-B1
» BE3E+BE P 358E~B1
< 179E+81 «B3PE-8]
« S4BE+0H  35BE-(1
« 123E+@1  35BE~G1
F4B2E+B 358E-G1
. 1B8E+B1 «358E-g1
«1VSE+R L 358E-81
«9S4E+00 CE5RE-a
153E+81Y « 358E-§1
181E+D] 35801
« JEEE+B] . 352E~01
«11Z2E+B1 « 358E~01
« 132E+61 «35BE-81
- 921E+00 . 358E-01
. TEIE+B8 «35BE-8B1
L 21ZE+81 L 33BE~B1
»B72E+0B - 358E-81
« I9€E+@1 - 358E-81
+164E+p1 . 358E-~81
«203E+61 s ABBE~B1
« 127E+81 « 35BE-B)
+216E+81 « 358E~p1
HIKTER

MULTIYERR FLOES

FY THK YM THE

~¢ FORCE

M

¢ MM

« IBBE+GI L E77E+B1
¢ LIPPE+BZ

- 188E+B] |, 28BFE+g1
e LBS2E+BD

»BB7E+DBDB | 3S4E+P
SO L 1B3E+93

F3TIE+ED  , 389E+p1

“C J3BEE+H
~253E+g 1
SO LPABE+GD
LTOIE+BY
¢ L 153FE+52
LEIFESE g
¢ L 14BE+B3
« 351E+81
N L PBBE+E1

L A72E+D
» 152E+01
« LEBE+B]

«243E-81

FrRC RGL FORCE

ERD. MK

LA3EE+BH . 396E+E)

«A3EE+80 CETIE+BY

. 426E+R6 »343E+02

LA436E+80 «184E+82

SAZEE+RH »S36E+B1

«43EE+0B . 378E+p2

- 43EE+0B L413E+81

.43EE+0B L218E+82

+432E6E+8a »D7BE+B1

LA3EE+ B0 LI9BIE+B

-436E+88 L 111E+83

. 43EE+BE « 7EEE+@

~436E+86 LE1IE+BD

. 43EE+BD «DBEE+01

LAZEE+DD  132E+82

~43EE+QB LEC1E+BY

<43EE+DB - F12E+B2

. 436E+DA ~BilBE+B1

L 432E6E+B0 ~114E+2

 436E+BB - S46E+p

»43E6E+80 « 391E+E1

«432EE+RD . Z96E+BZ

»A3E6E+80 . 48BE+g1

»43EE+GR 254E+@2

L 436E+48 176E+G2

~4ZEE+BE ~2FIE+@2

-436E+060 . 1B4E+B2

«436E+88 «3BVE+B2
FLID DIAM VYELDCITY ECCEN,
KM Mog M
<IZTE+G1 L 3i2E-p1 HE4E+BR
SEESE+4BE |, 299F+5p S2SIE+E3
-1B2E+BY 2V iE+08 «E295E+B3
«E4SE+BE | 2E9F-81 . 258E+@2
LS4 E+BE L BScE-o1 SGBIE+E2
SSIZE+BO L 857E-g1 L SESE+B2
<ES53E+686 | iasEeps «REGE+83
LB1BE+B8 |, 349F+8p . 29BE+D3

APR AGLE

RAD,

- BEAE+BE
- BEBE+D0
. BRBE+BO
BBEE+aD
- BBBE+B8
- BEBE+B6
BEBE+BG

OBOE+BE

FY PRESS

HPA

S1BlE-B]
- 187E+pp
« TEBE-81
«9B7E~-B1
TOTE~81
«IESE~83
- 13EE+E8

«162E-81
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MY PRESS

MEA

- 128E+6P
« 3B4E+BE
» 48SE+85
« 184E+88
 13T7E+B}
+BETE~B]
- 133E+81

«4BSE-@1




» 132E+488 . 238E+01
e . 1BEE+B2

. BE6E+BE  ,291E+@1
NE L PEBE+QY

+ 1B5E+B] L 443E+51
NC L2BPE+B7

. 194E+81 ,528E+81
e JBIZE+Q2

. 3ZBE+BB ,258E+01
g .28zE+8z

. FOBE+BE L 268E+81
¢ LABRE+Q2
LATIE+PY L 17P7E+BY
e LBZBE+B1
JOB3BE+ED L 2E2E+01
NC L 246E+82
«B4€E-Bl | 28BE+B1
e L IITE+EZ
ISTYE+@Y L ZESE+B
NC LERBE+B2

L 217E+B0 | 348E+01
N L 41IBE+RR
«133E+81  ,222E+81
¢ L iEZEv+BZ
«1E4E+B1 | 264E+D1
~e L LISE+gs
F12BE+B1 L 415E+@1
e L TRVE+B2

- FOBE+D0 . 497E+B1
e L ISSE+82

. 148E+81 LA4B1E+81
N L 7SRE+G2

. 124E+81 CATBE+B1
Ne L 157E+B3

- 13BE+81 | 309FE+p1
O L 12FE+BR

» 125E+81 . 19BE+B1
e L I9ZE+aZ

» 1Z2BE+BE | 147E+0]
e WZ239E+B2

» 157E+B1 L 347E+01
Ne JTESE+B2

L 223E488 L 395E+5Y
¢ LSV73E+pp
LESIE+BB | 190E+81
o L BB3E+B2

s 32SE-B1 «E291E+p1
“C L43PE+81

« 144E+31 <24 5E+P
~¢ L iS5EE+pg
B3BE+EE L 241CE+8;
g J271E+@1

« LEZE+BI L 385E+0
~E L 129FE+82
SESBEABE L 122E+D1
e L 135F+82
«149E+8 CB47E+H
N LR2BLIE+G

- 117E+8) .54%F+51
“t LHZBE+B]
SG4ZE+BE8 L 269E 401
e L B34E+p2

 E4E B L 2S9BESB
~C L 1BSE+@2
«187E+B1 ,233E+81¢
e WB9FE+BS

«B26E+88 . 98SE-B1 ., 142E+03

+BE5E+BE L 114E+00 L 213E+83

-637E+08 L 228E+0@ . 122E+@3

«S43E+08 L 223E+8@ . 179E+p3

-645E+B8 . 784E-B1 L 252E+@3

PEGIE+BE |, 36BE+00 L, 236E+03

LE15E+B8  .S13E-81 ., 3085E+83

- 929E+88 L 9BPE-01 | 138E+83

- PE3E+88 | 12BE+08 . 187E+@3

.B46E+BB  .SSBE-B1 .221E+@83

< 13BE+B1 L 121E+80 ,925E+02

+S25E+88 . 912E-B1 . 262E+B3

»SB3E+BE L 191E+EE | 333E+@2

«SM4E+BB L 964E-0B1 . 111E+83

- 7ISE+B8  .BS9E-81 .337E+02

-662E+80 . 236E+80 L, 233E+83

-624E+88 L 177E+00 L, 211E+83

«842E+B0 ,235E+088 ,261E+03

«114E+B1 . 372E-61 .3B7E+B3

+670E+B0 L 163E+00 . 3249E+02

-SFIE+BB L 17BE+0E L 279E+B2

<654E+BB L 184E+00 | 159E4+873

»621E+80  .S3PE+B8 L 296E+83

- 7EEE+B8 L 217E+8B  , 192E+83

-B01E+@8 L 229E+B5 . S04E+@i

<B39E+BE L 149E+408 L, 29CE+Ba

12IE+B1 L 186E+BE | 152E+B3

-DBgE+BE  .SSEE-01 .291E+93

-B7BE+00  .SZIE+RE | 343E+B3

LAB3E+8] L 1Z22E+80 . 241E+63

IESE+E] ~AESE+BE

CBE4EFBE L 3BZE~BI .i2iE+82

«BUBE+B0B . 43BE+EA  .274F+82

«BBBE+0D
- BOBE+BY
. E0BE+0D
. BOBE+BE
« BEOE+20
. BBBEsBD
- BOBC+60
. BOBE+GD
. B08E+00
. BRBE+QD
- BEBE+0D
. DABE+BB
-BBBE+Bg
. BERE+B0
. BEOGE+QE
«BBRE+BB
. QBBE+B0
- BEBE+B6
. BBBE+80
- BOOE+BD
- BEBE+B0
- BBBE+E0
- BEBE+DD
. Bgee+an
. BBBE+BY
- BPBE+GH
- BEBE+8E
. BOBE+BG
- BBBE+EE
«GEBE+ B
- BBBE+ 2D
- BOBE+BE

- BORE+QH

-SB3E-81

 158E~81

. 163E+88

- 771E-B1
«927E~B1
E8BE-81

«3B3E-B1

<464E-G3

« 4B3E-81

-4515”@1

« POVE~B1

- 23BE-91

«127E+BG

s 544E-81

-E48E-81

- VEBE-B1

- 939E-01

- L11Z3E+B8

« 328E-81

276E-81

334?E‘61
- 143E+68

. 2B2E~81

« 139E-81

«Z2EE-B2
« TIFE-B2
L SY4E-82
- 23IEE~-B1
«74BE-83
EVEE-82
«113E+88
LEEBE-G1

«915E-81

3-4-8

+427E+BD
«254E-p1
«I33E+01
«SE3E+@0
- 1388+
« 356E+BY
St8E+pp
-GB4E+BE
- PBRE+BE
. TEZE+BO
 293E+ 08
. 532E+88
- 44E6E+BE
- 157E+81
» T25E-B1
. 183E+G8
L244E+pE
. 136E+91
223E+88
-187E+R}
« 138E+81
. EESE+88
- 943E+B8
- 22HE-81
- B89E~81
- ZB4E-B
. FPHE-B]
- 381E+08
» 4B7E-G2
«149E~@¢
 1ZSE+B]
« 132E+88

- 2UTE+BE




« I33E+81 TIBE+BEB L, 90GE-p) - 132E483 .0BBE+B0 . 187E+88
+183E+83

«» 16BE+Q

- SYGE+GE2
« 1Z22E+01
« 939E+82
«121E+01
< 124E+8B3
» 454E+ B0
. 388E+B2
« 1285E+81
F223E+H2
. RESE+B8B
~410E+82
s 193E+00
HBTE+BZ
- 1B9E+p1

»E13E+82

«B32E+01

- S5BE+B1 . E27E+98 ,208E+pe -291E+B3  .BOBE+8® .626E-01

- FB4E+@L . S74E+B0 L 337E+00 - 1B3E+B3 .BEBE+08 .881E-p2

«SBSE+B1  (SI1PE+88 |, 254E+80 - 188E+93 .8Q0E+0B .7E2E-01

«3B7E+E1L -116E+08 | 125E+@3 - 126E+88

L SB3E+81 « 19VE+B3 LE9T7E-22

f341E+B1Y . 338E+83 4588E-51

cBEEE+B - 343E+83  ,00BE+00 LAZEE-8]

»S27E+B1 . ?72E+80 «141E+83 . 9BOE+00  .423E-81

3-4-9

+ 389E+R8
-14@E+08
«315E+89
1@1E+py
»61EE+@0
F342E-81
»11BE+83
«EEBE+BE

« 257E+BE
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3.5 Running OUREAS

The purpose of OUREAS is to process the output of BOREAS which is given on an
unformatted data base file as discussed in Section 2.4 and Section 3.4. The data base
contains the run title and the appropriate probabilistic description for the load in each
scenario as detailed in Table 3.4.1. On the data base, all forces are described by the
cumulative density function. OUREAS performs the following functions:

i) Extract the probabilistic description for the load and/or extreme load during any
of the scenarios available on the data base.

i) Compute the extremal load cumulative distribution function from the scenario
extremes for any combination(s) of scenarios.

ili)  Convert the probabilistic load description, if necessary, to present it in any of
the following formats:

- Cumulative density function (CDF)
- Probability of exceedance plot  (POE)
- Probability density function (PDF)
- Return period plot (REP)

The output of OUREAS ijs in the form of printed x-y arrays with the x
fepresenting the force values and the Y representing the requested probabilistic
description. Before each array, the run title, output format, curve description and
axes labels are given. The program does not plot the results. If plotted output is
required, the user should write an interface program to piot the results in this output
file. It is noted that if the return period is selected as an output format, the last 4
value on the curve would always be  {due to the definition of the return period). A
value of I0EI0 will be given to geﬁote that the curve is asymptotic to the
corresponding force value.
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An example is given here, where the data base Created by BOREAS (see example
of Section 3.4) is processed. The example is run in the normal mode (i.e. no data
retrieval) and for INTFN = | (see Section 2.1). For INTFN = 0, the output would be the
same except that the prompt messages for file name definitions would be supressed.
The user should attach his files externally. This Program is interactive and self
explanatory. The example is given in this section as follows:

i) Pages 3-5-3 to 3-5-11 give a print out of the interactive prompt messages and
user's response. Note that the table giving the options processed (page 3-5-¢,
and updated on page 3-5-9) can accommodate Up to 20 entries. If more scenarios
are processed, the first option will be overwritten by the 21st, and so on,

i) Pages 3-5-12 to 3-5-15 give a print of the output file resulting from this run.

iii)  Pages 3-5-16 to 3-5.]7 show the back-up file created by OUREAS. This file is
similar to item i) above.

It is worth noting that OUREAS can be re-run with the same data base file to
produce other results, or the same results in different formats,
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¥#x% P RO GRADN CURERGES %%

INTERRCTIVE POST-PROCESSOR FOR PROGRAM BOREAS
DEYELOPED BY DET NORSKE VYERITAS
YERSION VY2-5-19g¢

DEFINE IMPUT MODE

8 = INTERACTIVE
1 = RETRIEYE FROM BACK-UP FILE

ENTER OPTION 8 OR 1
g

ENTER NRAME DOF NEW BACKUP FILE (MAX,. ¢ CHARACTERS)
buotest

ENTER NAME 0OF FILE FOR PRINTED OUTPUT (MR, ¢  CHRARACTERS)
ouptest

ENTER NAME oOF DATA BRSE FILE CHMAX. ¥ CHARRCTERS)
dbtest
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THE FOLLOWING INFORMARTION IS RYAILABLE ON DRTR BASE

WINTER
FIRST YERR RIDGES
FIRST YERR LEVEL ICE
MULTI-YERR FLOES

SUMHER
MULTI-YEAR FLOES

MORE INFO TO COME, PRESS SPRCE BRAR T0 CONTINUE




SELECT PROCESSING OPTION

B ) Y e
LU I 1]

= PROCESS ERCH SING

EHTER OFTION 1 T0 4 LR B OTO STOoFR

AYAILABLE FORMATS FOR OUTPUT

INDEX

1‘
2.
i
4

*

FORMAT

CUMULRTIVE PROBABILITY CCDF >
PROERBILITY DENSITY CPIF >
PROBABILITY OF EXCEEDRNCE (POE>
RETURN PERIOD {(RPE?}

ENTER INDEX TO CHAHGE OR @ TO EXIT

RYAILABLE FORMATS FOR DUTPUT

INDEX

FGRMAT

CUMULRTIVE PROBREBILITY CCOF>
PROBRBILITY DENSITY (FIF >
PRUBABILITY OF EXCEEDANCE (FOE>
RETURN PERIOD (RPE)»

ENTER INDEX TO CHRNGE OR @ TO ENIT

4

AYAILABLE FORMATS FOR QUTPUT

IHDEX

= n

B R e

FOGRMRT

CUMULRTIVE PROBARBILITY (CDF )
PROBREILITY DENSITY (FDOF)
PROBRBILITY OF EXCEEDANCE C(FOE)
RETURK PERIOD (RFE>

ENTER INDEX TO CHANGE OR & TO EXIT

LE SCENARID ON DRTH BASE
COMBINE RLL SCENARIOS OGN DATA BASE
SELECT ONE SCENARRIO

COMBINE STENRFIOS ONE EBY OHE

STATUS

HOT PROCESSED
NOT PROCESSED
NOT PROECESSED
NOT PROCESSED

£STATUS

PROCESSED

NOT PROCESSED
NOT PROCESSED
NOT PROCESSED

STATUS

FROCESSED
NOT PROCESSED
NOT PROCESSED
PROCESSED
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THE FOLLOWING OFTIONS HAVE BEEN PRUCESSED :

* = ON DATR RBASE HoY = HORIZONTAL/VERTICAL
1 = ONE INTERARCTION E = EXTREMAL
DRAKING WINTER SUMMER BREAK-UP FORMAT
RUMBER FYR  FYLI MYF MYF 11 IIF FYR  FYLI myp
* ¥ * *
1 HE HE HE HE CDF
2 HE HE HE HE RFE

MORE IHFO 1O CUME, PRESS SERCE E&F TS COMTINUE
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THE FOLLOWING INFORMATION IS AVAILAELE ON DATA BASE

WINTER
FIRST YEAR RIDGES
FIRST YEAR LEVEL ICE
MULTI-YEAR FLOES

SUMMER
MULTI-YEAR FLOES

MORE INFO TO COME, PRESS SPRCE BAR TO CONTINUE
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SELECT PROCESSING CPTION

= PROCESS ERCH SINGLE SCENRRIO ON DATR EASE
= COMBINE RALL SCENARIOS ON DATH BRSE

SELECT ONE SCENRRIO

= COMBINE SCENARRIOS ONE BY ONE

B3 D e
"

ENTER OPTION 1 TO 4 OR 8 TO STOPR

RYARILABLE FORMATS FOR QUTPUT

INDEX FORMAT ETATUS

i. CUMULATIVE PROBABILITY (CDF)> PROCESSED

2. PROBABILITY DEHSITY (PDF) NOT PROCESSED
3. PROBABILITY OF EXCEEDANCE (POE> HOT PROCESSED
4. RETURN PERIOQD (RPE} PROCESSED

ENTER INDEX TO CHRNGE OR & TO EXIT
1

DEFINE SERSONM

WINTER
SUMMER

i
2
3 BRERK-UP

ENTER OPTION 1 TO 3

DEFINE SCENARIO

i

H FIRST YERR RIDGES
2 = FIRST YEAR LEVEL ICE
3 MULTI-YEARR FLOES

i

EHMTER OPTION 1 TO 3

DEFINE PARAMETER

INDEX FORMATY SCENARID FRARAMETER COMPOHENT

1. CODF MY FLOES OHE INTERACTION HORIZONTHL
Z. CDF MY FLOES SERSON EXTREMES HORIZONTAL
2. CDF PRRAMETER 1. MAND 2.

ENTER INDEX OF PRRAMETER FOR OUTPUT
3



THE FOULLOWING OFTIONS HAVE BEEN PROCESSED :

¥ = QN DATAR BRSE H/V = HORIZONTRL-YERTICAL

1 = ONE INTERACTION E = EXTREMAL
DRAWING HINTER SUMMER BRERK~UP FORMAT
NUMBER FYR FYLI MYF MYF 1] IIF  FYR FYLI MYF

* * * *

H HE HE HE HE CoF

& HE HE HE HE RPE

3 H1E CoF

4 HIE RPE

MURE INFO TO COME, PRESS SPACE BAR TO CONTINUE
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THE FOLLOWING INFORMATION 1S AVAILABLE ON DATA BASE

KINTER
FIRST YERR RIDGES
FIRST YEAR LEVEL ICE
MULTI-YERR FLOES

SUMMER
MULTI-YEAR FLOES

MOGRE INFO To COME, PRESS SPACE BAR TO CONTINUE
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SELECT PROCESSING OFPTION

1 = PROCESS ERCH SINGLE SCENRRIO ON DATA BRSE
2 = COMEINE ALL SCENARIOS ON DARTR BASE

3 = SELECT ONE SCENARID

4 = COMBINE SCENARIDS ONE BY ONE

ENTER OPTION | TO 4 ©R @ T0 STOF
I

STOF
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*DRAWING NUMBER

1

*TITLE

TEST CRSE

*FORMAT

CDF

*PARAMETER

KHINTER “sF¥ RIDGES 7/SERSON EXTREMES 7 HORIZONTAL COMPONENT
WINTER “7FY LEVEL I0E <7SEASON EXTREMES 7/HORIZONTRL COMPONENT
WHINTER <MY FLOES <sSERSON EXTREMES 7/HORIZONTAL COMPONENT
SUMMER “sMY FLOES <~SERSON EXTREMES /-HORIZONTAL COMPONENT
*¥ LABEL

FORCE

*Y LABEL

ChF

*CURVE

€.8,8.0

ig.o,s
2e. 8,
3e.8a,
46.9,
56.0,
£8.a,
78,8,
8EB.6,8.0

9G.8,8.06

168.8,0.0

118.0,0.06

120.08,0.0053882178

136.8,8.018366558

148.8,8.0852037527

156.8,8.982468688

168.8,8.15836294

178.0,8. 20544585

188.8,08.2768578

198.0,8.30269%96 1

200.9,0. 348308745

218.9,8.52638198

220.0,0.5%83274%7

230.9,8.8%67158

248.0,0, 940801474

2508.9,08.%99995999

#BRAMWING WUMBER

2

*TITLE

TEET CRSE

*FORMAT

RPE

*PARAMETER

HINTER “rFY RIDGES ~7SERSON EX¥TREMES 7CHORIZONTAL COMPONENT
HINTER <7FY LEVEL ICE ~rSEASON EXTREMES 7/HORIZONTAL COMPONENT
HINTER #7MY FLOES sSEASON EXTREMES CHORIZONTAL COMPONENT
SUMMER <MY FLOES “ZSEASON EXTREMES “7HORIZONTHL COMPONENT
*X LAREL

FORCE

*Y LABEL

RFE

#CURVE

8.86,1.8

18.8,1.9

26.8,1.8

»
»
-

*
-
"

WD o
OSSO0




109.90,1.9
110.8,1.¢
128.0,1.8054174
138.6,1.8187162
146.9,1.8548941
158.8,1.089881
168.2,1.1769731
17@.e,1.2681538
189.8,1, 3828535
196.@,1.4341822
280.0,1,524465¢
212.0,2.1114861
220.0,2.3996615
230.9,6.9791365
248.8,16,678763
258.0,1.06+10
*DRAWING NUMBER
3

*TITLE

TEST CASE
£FORMAT

CDF

*PRRAMETER

WINTER oMY FLOES

#X LABEL
FORCE

#Y LABEL

COF

£CURVE

8.6,0.0
18.8,0. 16
20.9,0.3¢
30.0,0.44
42.0,0, 48
50.0,8,55999999%
60.0,0.66
70.6,0.7
£80.8,0.77599999
96.9,08.51999399
180.0,06.84
t10.9,8.88
126.8,0.9
120.0,8.94
148.8,8.9¢
158.8,8. 98
168.8,8.98
17¢.8,8.98
180.9,8, 98
198.8,6.98
206.98,9. 98
21e.e,1.8
*PARAMETER

HINTER SoMY FLOES

#¥ LABEL
FORCE

#Y LABEL
Lnr
#*CURVE

8.8,1.6738206E-p8

3-5-13

</0ONE INTERACTION 7<HORTIZONTAL COMPOMENT

S/BEASON EXTREMES < HORIZOHTAL COMPOHENT



10.8,2.9378781E~07
20.9,1.8548088E-85
30.0,4.4185214E-85
40.2,9.8433347E-05
50.8,0.00037851911
€0.9,90.8022701838
70.8,8,0046463576
£80.92,0.019463275
90.9,0,03983525
109.9,0.056989309
110.0,0, 11663934
120.8,0. 16686716
138.0,0.34152501
148.9,8, 48859426
158.8,0.4885942¢
16@.8,0,.69839523
172.8,8, 69895523
180.0,0.69899523
199.0,92.69859523
200.9,0.69899523
218.8,1.0
*DRAWING NUMBER

4

£TITLE

TEST CASE

*FORMAT

RPE

*PARRMETER

WINTER /MY FLOES
#X LABEL

FORCE

#Y LABEL

RPE

*CURVE

©.9,1.0
18.8,1,1504762
20.8,1.5625
36.0,1.7857143
40.8,1.9238769
56.8,2,.2727273
60.68,2.9411764
70.9,3.3333233
8@.0,4,.5454544
96.8,5,5555553
168.8,6.2459998
118.,8,333333
126.9,9.9999999
1306.8, 16. 656666
148.9,25.0
156.9,25.¢
160.9,58. 8806
170.9,50. 080a]
180.6,58. 80001
192.96,50. 00081
200.8,58. 08001
210.08,1.8E+10
#PARAMETER

WINTER /MY FLOES
®X LABEL

FORCE

*Y LABEL

RPE

*¥CURVE

8.2,1.8
16.6,1.0688002
20.0,1.0008106
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30.0,1.0000442
40.2,1.00008504
5¢.0,1.000279
60.9,1.00822753
79.0,1.804668
£0.6,1.0198496
$0.9,1.8414879
100.8,1.0604334
118.8,1.1320404
128.0,1.20882888
139.8,1.5186608¢
148.8,1.955294¢
158.8,1. 9553946
168.8,3.3222065%
176.8,3.3222665
186.8,3,322206%
198.8,3.3222865
280.0,3.3222065
2108.8,1,8E+18
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ENTER WAME OF FILE FOR PRINTED OUTPUT (MAX., 7 CHARACTERS)
cuptest

ENTER NRME OF BRTR BASE FILE (MAX. 7?7 CHARACTERSS
dbtest

SELECT PROCESSING OFTION

PROCESS ERCH SINGLE SCENARIO ON DATA BRSE
COMBINE ALL SCENRRIOS ON DRTA BRSE

SELECT ONE SCENARID

COMEBINE SCENRRIOS ONE BY ONE

B N o
[

ENTER OPTION £ TO 4 OR © TO STOP
2

ARYAILARBLE FORMATS FOR QUTPUT

INDEX FORMART STRTUS

i. CUMULRTIVE PROBABILITY (CDFY NOT PROCESSED
2. PROBARBILITY DENSITY (PDF> NOT PROCESSED
3. PROBABILITY OF EXCEEDANCE (PDE) NBT PROCESSED
4. RETURN PERIQD (RPE> NOT PROCESSED

ENTER INDEX TO CHANGE ©R 8 TO EXIT
1

AVAILABLE FORMATS FOR OUTPUT

INDEX FORMAT STATUS

i. CUMULATIVE PROBRBILITY (EDF) PROLESSED

2. PROEABILITY DENSITY (PDF> NOT PROCESSED
3. PROBABILITY OF EXCEEDRANCE (POE) NOT PROCESSED
4. RETURN PERIQOD (RPE> NOT PROCESSED

ENTER INDEX TO CHANGE DR ® TO EXIT
4

RYAILABLE FORMATS FOR QUTPUT

INDEX FORMAT STRTUS

i, CUMULRTIVE PROBREBILITY CCDF> PROCESSED

2. FROBREILITY DENSITY (POF> NOT PRUCESSED
3. PROBREILITY OF EXCEEDANCE <POE) NOT PROCESSED
4. RETURN PERIOD (RPE> FROCESSED

ENTER INDEX TGO CHANGE DR @ TO0 EXIT
e

SELECT PROCESSING OPTION

PROCESS ERCH SINGLE SCENRRIO OM DRTA BASE
COMBINE RLL SCENRRIOS OGN DATA BRSE

SELECT ONE SCENRRIG

COMBINE SCENARIOS ONE BY ONE

P L) PG e
L
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ENTER OPTION £ TO 4 OR @ TO STOP
3

RVAILABLE FORMATS FOR QUTPUT

IRDEX FORMAT STATUS

1. CUMULRTIVE PROBSRBILITY (CDF> PROCESSED

2. PROBREILITY DENSITY (PDF> NOT PROCESSED
3. PROBABILITY OF EXCEEDANCE (POE> NOT PROCESSED
4. RETURN PERIOD (RPE)> PROCESSED

ENTER INDEX TO CHANGE OR @ TG EXIT
8

DEFINE SERSON

[

1 HINTER
2 = SUMHMER
3 = BRERK-UFP

ENTER OPTION 1 YO 3
H

DEFINE SCENARRIO

FIRST YEAR RIDGES
FIRST YERR LEVEL IGCE
MULTYI-YEAR FLOES

H O

H
Z2
3
ENTER OPTION 1 TO 3
3

DEFINE PARAMETER
INDEX FORMAT SCENRRID PRRAMETER COMPONENT

1. CDF MY FLOES ONE INTERACTION HORIZONTAL
2. CDF MY FLOES SERSON EXTREMES HORIZONTAL
3. CDF PARAMETER 1. AND 2.

ENTER INDEX OF PRARAMETER FOR CUTPUT
3

SELECT PROCESSING OPTINON

PROCESS ERCH SINGLE SCENARIO OH DATAR BASE
COMBINE ALL SCENARIOS OM DATA BAGE

SELECT ONE SCENARID

COMEINE SCEMNARIOS ONE BY ONE

B By e
LI B I

EMTER OFTION 1 TO0 ¢ OR @ 0 STOpP
g
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3.6 The Re-start and Data Retrievaj Ootions

The example given in Sections 3.3 through 3.5 considered only some winter
scenarios (first-year ridges and multi-year floes) for a vertical circular structure in
the shear zone of the Canadian Beaufort Sea. This section will demonstrate the steps
needed to add summer multi-year floes to the data base, taking advantage of the data
retrieval option in INREAS and the re-start option in BOREAS, in order to minimize
the computer and operater time required. It is emphasized that if a run is performed
in segments in the manner shown here, the sequence of running the different scenarios
must be the same as the order given in Table 1,4.1. The steps are as follows:

1. Edit the back-up file created by the previous run (see pages 3-3-14 to 3-3-15) and
locate the first response from the top which is not valid for the present
combination of scenarios. This is, in this case, the negative response to the
summer season (marked with an arrow on page 3-3-14). Now, delete the bottom
portion of the file starting with and including this response.

2. I INTFN = | {(see Section 2.1), then move to step 3. If INTFN = g, you need to
ensure that the back-up file is attached to unit NUBU (i.e. the input back-up file
as discussed in Section 2.3 and 2.4). This will be autornatically the case if the
back-up file was created by a run which did not use the retrieval option the
present example). H the retrieval option were used in the run which produced
the back-up file, the latter would be on unit NUSCBU, and shouid be reassigned
to unit NUBU,

3, Run INREAS with the data retrieval option. No messages will appear on the
screen until the end of the back-up file is reached, and then the program wil}
switch back to interactive mode and you can continue to give the appropriate
responses. A print out of the screen work for this run is given in pages 3-6-4 to
3-6-13. The resulting output data file js given on pages 3-6-14 to 3-6-15, A new
back-up file is also created by this run, which contains complete back-up
information corresponding to the updated run.
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4, If INTFN = | (see Section 2.1}, move to step 5. If INTFN = 0, you must ensure
that the data base file from the Previous run is attached to unjt NUDB (i.e. the
input data base file as discussed in Section 2.3 and 2.4).  This will be
automatically the case if the data base file was Created by a run which did not
use the re-start option (the present example). If the re-start option was used in
the run which produced the data base file, the latter would be on unjt NUSCDB,
and should be reassigned to unit NUDB.

5. Run BOREAS in the re-start mode using the data base file created from the
previous BOREAS run (see Section 3.5) and the data file created in Step 3 above
as input (page 3-6-16), This run will produce 1 hew output file (pages 3-6-17 to
3-6-18). If the dump option is active, the dump file wil] contain results for only
the added scenario (summer multi-year floes). It js therefore important to save
the dump file created by the original BOREAS run (see Section 3.4). The new
dump file is given in pages 3-6-19 and 3-6-20. The run also produces a new data
base file which contains the results for all winter scenarios considered in the
original run, as wej] as the newly added summer multi-year floe scenario.

created in Step 5 above will be on units NUSCBU and NUSCDB respectively (see also
Table 2.3.1 and Figure 2.4.1). If INTFN = 1, the user need not be concerned with unjt

The use of the data retrieval from back-up file for OUREAS was not needed for
the above example. However, the steps for impiementing this option in OUREAS are
identical to those for INREAS. The only restriction is that the data base file must be
the same for both the original run and the retrieval run.
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The data retrieval and re-start option can also be used for retrieving data for
any run of either of the three programs that is abnormally aborted provided that the
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*EEEEY P R OGCRAMNM I NREA S #esses

INTERACTIVE PRE-PROCESSOR FOR PROGRAM BORERS
DEVELOPED BY DET NORSKE YERITAS
VERSION v2-5-198¢

®#x53% FILE NAMES ANE INFUT STATUS #+x%+

DO YOU WISH TO RETRIEVE DATA FROM BACK-UP FILE
1 = YES g = HO
1

ENTER NAME OF OUTPUT FILE <MAax. ¥ CHRRACTERS>
intest

ENTER KAME OF oLD EACKE~UF FILE/MAa, PCHARRCTERS
butest

DO YOU WISH TO CONSIDER THE SUMMER SERSON
i = YEs 8 =NU
1



8

SEARSONS CONSIDERED ARE RS FOLLOWS:

SERBONS

SUMMER
WINTER
BREAK~Up

DO YOU WISH TO CHANGE
1 =YES & = NO

STATUS

YES
YES
HO
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SEASON BOUNDARY YRLUES USED ARE RS FOLLOWS:

INDEX PRARRMETER MERN E§TD. DEV.
CDRY-MONTH) (DRAYS?
1. BEGINNING OF ERERK-UP e2- & 1g.186
2. END OF BREAK-UF &~ 7 ez, 90
3. FREEZE-UP S-11 22.84

ENTER INDEX OF LINE ¥0U WISH To CHANGE (B=NONE)
&

DISTRIBUTION

NORMAL
NORMAL
NORMAL
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i

1

i

e

DO YOU WIsH

1 = YES
DO YOU WIgH
I = YES§

L0 YOU WISH

1

GROWTH RATE
DO YOU WISH

1

=

=

YES

YES

*xxxx WINTER INPUT PARAMETERS *#+x##

TO CONSIDER FIRST YERR RIDGES
¥ = NU

TO CONSIDER LEVEL ICE
B = KNO

TO CONSIDER MULTIYERR FLOES
8 = NO

OF FY ICE =
TO CHANGE
& = NO

8.0885080 H-DAY
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WINTER FY RIDGE FRRAMETERS USED ARE AS FOLLOWS :

INDEX PRRRMETER UNITS MEAN
i. RIDGE COVERAGE PERCENT 38.pa88
2, RIDGE HEIGHT M g.30608
3. RIDGE LENGTH M 158, 8880
4. 1CE SPEED M-8 8.Be28
5. FRICTION ANGLE BEG. 25. 8080
&. COHESION MFA 8.83%a

ENTER INDEX OF PRRAMETER YOU WISH TO CHANGE (@=NONE>

STD. TDEY.

@. 8088
g.96860
a8, o006
8.av38
8. geee
2. 88848

LOWER BOUND CAN ALSO BE SET FOR SELECTED FPARAMETER

DISTRIBUTION

DETERMINISTIC
EXPONENTIAL
DETERMINISTIC
GAMMA
DETERMINISTIC
DETERMINISTIC
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HINTER LEVEL ICE PRRAMETERS USED ARE RS FOLLOWS

INDEX FRARAMETER UNITS VAL UE

1. AYERAGE ICE PRESSURE MPA e.38E+88
s MEAN OF EXTREMAL PRESSURE COMPONENT MPA 8. 28E+60
3. €.D. OF EXTREMAL PRESSURE COMPONENT HMFA 2. 15E+p0
4. CREEF EXPONENT B.38E+81
5. CREEP MULTIPLIER 8. 18E-84
E. CREEP-CRUSHING TRANSITION STRAIN RATE GEE~1 9.18E~g4

ENTER INDEX OF PRRAMETER YOU WISH TO CHANGE (B=HONE>
LOWER BOUND CAN ALSO BE SET FOR SELECTED PARAMETER
g
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FROBRBILITY DISTRIBUTION OF ICE VELOCITY

VALUES CURRENTLY USED RRE RS FOLLOWS :

INDEX PARAMETER CURRENTLY USED
1. DISTRIBUTION TYPE GAMMA

2. MEAN 8.86286

3. STANDARD DEVIATION g.87380

4. LOWER EBQUND 2. 80E+88

ENTER INDEX OF LIMNE YOU WISH TO CHBNGE (B=HNOHNE >
@

INTRYAL OVER WHICH VELOUCITY MEARSUREMENTS ARE AVERAGED = 24.68 HOUR
DO YOU KISH TO CHANGE

I = YES 8 = HNO
g
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WINTER MY FLOE PARAMETERS USED ARE A% FOLLOWS

INBEX PRRAMETER UNITS MEAN STD. DEVY. DISTRIBUTION
i. MY COMCENTRATINN TENTHE g.2060 g.4800 BETA

2. ICE WELOCITY M-8 9.8620 8.e738 GRMMA

3. FLOE LIRMETER KM B.1600 g. 1580 GAMMA

4. FLOE THICKNESS [y 3. 9840 l1.6686 GRMMA

5. ICE PRESSURE MPR a.5e88 2.58pa EXPONENTIAL
6. MY RIDGE COVERRGE PERCENT 38. 6800 6. 6aep BETERMINISTIC
o MY RIDGE HEIGHT M €.%8p8 8.%069 EXPONENTIAL
8. MY RIDGE LENGTH #H 158. vean B.06aa DETERMINISTIC
9. FY ICE PRESSURE MPR 2.8588 g.e%en NORMAL

ENTER INDEX OF FPARAMETER YOU WISH To CHANGE <{@=NONE>
LOWER EBOGUND CAN ALSO BE SET FOR SELECTED FRRAMETER
5]




®x¥¥% SUMMER INFPUT PRRAMETERS sx##+%

DO YOU WISH TO CONSIDER MULTIYEAR FLOES
1 = YES 8 = HNO
1

DO YOU HISH TG CONSIDER ICE ISLAND FRAGMENTS

1 = YES 8 = NO

g
DO YOU WISH TO CONSIDER ICE ISLANDS
1 = YES & = HO

e

ENTER DEFAULT OPTION FOR MULTIYERAR FLOES
1 = PROGRAM DEFAULT
P4 USER VALUES RS DEFINED FOR PREVIOUS SEASONS

1
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SUMMER FLOE PARAMETERS USED ARE RS FGLLOWS

INDEX PRRAMETER UNITS MEAN STD. DEv. DISTRIBUTION
1. MY CONCENTRATION TENTHS 9.3868 1.6808 BETH

2. FLOE YELOCITY M-s 8.17ap 8.1308 GRMMA

M FLOE DIARMETER KM g.18806 g.1%e0 GRMMA

4. FLOE THICKNESS M 3. 9860 1.688p GRMMA

5. ICE PRESSURE MPRA .50 g.%5068 EXPONENT IRL
&, MY RIDGE COVERHGE PERCENT 320.0006 8. 8aap0 DETERMINISTIC
7. MY RIDGE HEIGHT M B. o880 8.9%800 EXPONENTIAL
8. MY RIDGE LENGTH ] 15e. e¢08 8. 8608 DETERMINISTIC

ENTER INDEX OF PARAMETER YOU WISH TO CHANGE (@=NONE)
LOMER BOUND CRN ALSO BE SET FOR SELECTED FARAMETER

g
CORRELATION COEF. FOR ICE CONCE NTRATION AND ICE VELOCITY =-~, 254
DO YOU WISH 1o CHANGE
1 = YES g = NG

@

STOP




®*¥¥RUN TITLE
TEST CRSE
**2GEOGRAPHIC LOCATION, WATER DEFTH, DISTANCE OFFSHORE
CANADA EHERR 20.886 483,868
#¥2STRUCTURRL GEOMETRY
VERTICAL
CIRCULAR
*DIAMETER
180, 8e8
¥**SEASONS AND SERSOM BOUNDRRIES
*SEASON INDEX

£
*BEGINNING OF BRERK-UP DRTE
173,668 i, 108 . HNORMAL
#END OF BREAK-UP DATE
1g7. 088 22.908 NORMAL
*FREEZE-UF DRTE
389. 688 22, 888 NORMAL

*X¥UINTER ICE PRRAMETERS
*INDEX FOR WINTER LOADING CRSES
4
¥RATE OF FY ICE GROMWTH
g.888588
¥*#FY RIDGE PRARAMETERS
*COVERAGE (PERCENT)
8. 30000E+p2 8. e008BE+DD 0. 68088E+00 DETERMINISTIC
*HEIGHT (M
8. 90800E+20 9.9880BE+00 8. 7E60aBE+G0 EXPONENTIAL
*LENGTH (M
8. 15888E+03 8.080BBE+00 6. B08086E+a0 DETERMINISTIC
*VELOCITY (MsS)

8.62080E-81 8.7308RE~81 B.00060E+B0 GAMMA
¥FRICTION ANGLE (RAD.)

8.42633E+88 8. 00EBBE+oD 2. 0088B8E+00 DETERMINISTIC
*COHESION (MPA)

8.35688E-81 B.0GaBBE+DO 8.B0000E+8D DETERMINISTIC

¥#LEVEL ICE PRRAMETERS

¥ICE PRESSURE :RVERAGE s AND MEAN AND 5.D. OF EXTREMAL COMPONEN T
@, 388E+00 8.208E+08 8. 150E+00

*CREEF EXPONENT, CREEP MULTIPLIER, CREEP-CRYCHING TRANSITION
4, 388E+01 8.186E-84 8. 180E-g4

*VELOCITY <M-5>

8. 62086E-01 8.73208BE-3] 2. 8060RE+ 80 GAMMA

*YELOCITY MERSUREMENT INTERVAL {HOUR>

8.240tE+a2

MY FLOE PRRAMETERS

#CONCENTRATION C(TENTHS

&.Zo08pE+08 ©, 40000E+5y Y. GR380E+88 BETH
FYELOCITY (M-8
G.&6z@8BE-81 8. 73060BE-61 Y. 80000E+08 GAMMA

*DIAMETER (Kt

Q. 100BBE+Ea 8. 1580E+00 9. 30080E+00 GAMMA
*THICKNESS (M)

9. 29868E+81 8. 1660BE+01 @, 2auveE+ae GHRMMA

#MY ICE PRESSURE (mMPAD

6.SeueRE+E0 g.56000E+00 4.,888085+08 EXPONENT AL
¥RIDGE COVERAGE (PERCENT

2. 3880RE 2 E.088088E+80 ©.0a688E+58 DETERMINISTIC
#RIDGE HEIGHT (M)

@.9600REv20 2. 3000RE+60 0. 08866E+00 EXPONENTIAL
*RIDGE LERGTH (M>
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©.15088E+03 8.00C8RE+80 2.00060E+08 DETERMINISTIC 3-6-15
*FY ICE PRESSURE (MPR)
B.5080BE-p1 g.500enE~p1 @.0006BE+00 NORMAL
®*&#SUMMER ICE PARAMETERS
*INDEX FOR SUMMER LOARDING CRSES
i

*¥MY FLOE PRARAMETERS
*CONCENTRATION (TENTHSS
8. 200006E+00 e.1008E+01 8.80800E+00 BETH
FYELOCITY (Mot
8.17688E+8p 8. 136e3E+00 8.00080E+00 GAMMA
*DIAMETER <KM»
@. 100a0E+p0o @.15003E+ap 0. 58008E+00 GRMMA
¥THICKNESS (M)
8.39080E+81 . 16B0BE+8 1 . 080068E+00 GAMHMA
*PRESSURE (MPR>
8.50080c+ap 8.5808BE+00 0. P0BBBE+an EXPONENTIAL
*RIDGE COVYERAGE (PERCENT>
B.36808E+02 8. 8pe8BE+B0 B.80000E+60 DETERMINISTIC
#RIDGE HEIGHT c¢m)
9.9%0800E+a0 @.9808BE+00 0. B008PE+aR EXPOMENTIAL
*RIDGE LENGTH M)
8. 15808E+63 B.00003E+8D B.06B8RE+p DETERMINISTIC
*CGHQENTRRTION“?ﬁLQCITY CORRELATION COEFF.

~8.258848




*¥EX%¥ PR OGRAMN BOREGR RS sx22x

PROBREBILISTIC RSSESSMENT OF YEAR-ROUND ICE LOADS ON
FIXED OFFSHORE STRUCTURES
DEVELOPED BY DET NORSKE VERITRS
VERSION v¥2-5-1%986

NAME GOF DRTAR BARSE FILE (MARX. 7 CHARRCTERS )
dbtest

ENTER RE-START OPTION ¢ & = QgfF I = G
i

NAME OF INPUT FILE (mMiAaw, 7  CHARACTERS)
inrst

NAME OF ouTpuT FILE (MAx. 7 CHRRACTERS)
Gurst

DO YOU WISH TO pump INPUT PRRAMETERS Fop LOADS ABOVE
A USER-DEFINED CUTOFF vALUE

RYAILABLE ONLY FoRr THE FOLLOWING ICE FEATURES :
ICE ISLANDS , ICE ISLAND FRAGMENTS,
MY FLOES » FY RIDGES

1 = YEg B = HO

1

NAME OF pump FILE (MAx, 7 CHRARACTERS)
dumrst

ENTER LORD cUT-OFF VALUE <MND
a.

ENTER YOUR FAYOURITE RANDOM MUMEBER  (DOUBLE PRECISIQON>
CWILL BE USED RS SEED FOR RANDOM NUMBER GENERATION
56.do
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3-6-17

RUN TITLE : YEST CRSE
=

Wmmmm s

10 FILE NRMES :

DRTA BRASE FILE : dbtest
INPUT FILE H inrst
DUMF FILE + dumrgt

STRATISTICHL PARAMETERS :

u"="--,.._m-_—m-..-_-“-..-.__mm'—_.u.mz

8.25F-¢1
18.86 MM

TOLERANCE FOR MEAN FORCE
EIN WIDTH FOR FORCE FDpr

0o

WINTER SEASON :
o=

....*:..—.:....m:....m::z

AVERAGE SERSON LENGTH = 229, DRYS

FIRST YERR RIDGES

AYERAGE INTERACTION RATE ©.13E+85 pPER SEASON

it oH

NUMBER (F SIMULATIONS 28

FORCE DISTRIBUTION FPARAMETERS
FORCE MEAN (MN) S.D. (MWD
FOR ONE cOLLISION 21.18 25.35
EXTREMAL 114,99 1.15

FIRST YEAR LEVEL ICE

MONTHLY EXTREMAL FORCE DISTRIBUTION PRRAMETERS (mH>

MONTH NO, ICE THK. HO. OF gims, MEAN{HN > ol (HNG

i .53 41 48,52 1€. 32

Z 6.84 3% £1.28 24.532

3 1,18 51 F2.57 28.78@

4 1.3% 36 9a., 23 3%.5%

5 1.61 34 115,99 44,92

& i.86 43 122.94 48, 88

7 2. 12 24 145, 85 R Be
SERSON EXTREME FORCE (MN> &
MEAN = 176.92 mu
&TD. DEV. = 3B2.58 pMN

MULTIYEARR FLOE COLLIBIONS



RVERAGE COLLISION RATE = 8.1BE+82 PER SEASON 3-6-18
PROBABILITY OF RIDGE ENCOUNTER = B8.22E-81 PER I M OF PENETRATION
NUMEBER OF SIMULATINNS = Se

FORCE DISTRIBUTION PARAMETERS

FORCE MERN (MN)> S.D. (HMND
FOR ONE COLLISIOM 51.65 45.47
EXTREMRL 152,79 J8.63

EUMMER SEARSON

z%::nzt.‘:zz#:z

AVERAGE SEARSON LENGTH = 122, DRYS

MULTIYEAR FLOE COLLISIONS -

8, 17E+82 PER SERSON
8.22E-B1 PER 1 M OF PENETRATIOH

RVERAGE COLLISION RATE
PROEBRBILITY OF RIDGE ENCOUNTER

[

NUMBER OF SIMULATIONS 44

FORCE DISTRIBUTION FRARAMETERS :
FORCE MERN (MN> S.0. (MH>
FOR ONE COLLISION 41.75 41.14

EXTREMAL i41.58 €@, 78




SUMMER
MULTIYERR FLOES
FY THK ¥YHM THE
¢ FORCE

M M

¢ MH

LBBBE+AE L, 179E+B 1
S L SEBE+DI
LBBRE+HE L 39SE+@1
g L 3B1E+02
BHAE+EE L SESE+E
S L 3BIE+EZ
LBABE+RE L I1PiE+@)
Ne L 238E+@2
LBODE+BR L Z23EE+D
~¢ . SEBE+B2
LBERE+BERE . T3RE+E1
e LPE2E+G
LBABE+PE (47 IE+E1
~¢ .267E+B2
.BEBE+BB  .45BE+81
~¢ . S5E9E+82
LBEBE+BR L 487E+81
~t L 42ZE+B2
.DEBE+RE . SASE+9)
~t .9B4E+81
.BBBE+BR  .3B3E+B
e 21EE+8B2
JRABE+BE L 266E+91
“¢ L2BS5E+B2
.GUBE+RR  .208E+91
e LBI2E+B2
.BOBE+BE L458E+81
g L247E+81
.BOBE+BE . 87GE+DB
¢ . 344E+G1
L@PBE+BE  (464E+91
SC .EIBE+B2
LBBOE+8E .S543E+81
g L4BZE+B2
LBOBE+BHE L ZIBE+91
¢ JF2S5E+B1
LBRBE+GE L 3S4E+81
~¢ LIB1E+B2
L BEBE+BE L IBEE+8]
we L 2RSE+pR
LBEPERE L 93TVE+R]
~¢ JEF4E+82
LBEBE+BE .PPEE+H1
o . 3R4E+ER2
LBEBE+BE  L2VSBE+P1
o LPERE+BZ
L BREE+BR L Z4B8E+51
“g L 34VE+BZ
BEBE+BE L 191E+P]
~C . 743E+01

FLE DIAN

KM

.F1EE+@RB

- 9EFIE+ES

. S44E+B0

« 1BT7E+8]
 SEEE+B0
. 7EHE+ 8
L6 EGEYBO
»TT9E+B0
. 734E+B6
. 624 E+ B0
P LEE+88
- S23E+G8
BETE+BH
«623E+BA
-E7IE+BG
BETE+EH
«EZEE+BE
LSS IE+E8
TLIBE+8B
. TI3E+B6
LEGEE+BE
L FIRZE+BD
. T3IE+GE
LELFE+BE

- 6E4E+ Q0

YELOCITY

MsS

L14tE+B6
LEFFE~-B1
. 1BEE+0G
255E+88
L4BTEBH
« 19BE+BB
«EUSE-B1
 142E+80
- LE2E+88
« 1435E+686
s 210E+80
. 19BE+08
-SBiE+80
- Z46E+B0
L 167E+B8
. 313E+88A
. FEAE+GG
«FBSE-81
« 3FEE+BE
+I51E-81
« 129E+8E
«437E+86
I1SZE+B8
< E3TE+88

- 153E+08

ECCEM.

L424E+B3

«39GE+B3

U295 E+ET

1B5E+B3
. 549E+01
341E+B3
L413E+B2
«835E+82
c3HEE+B3
L296E+B3
L GUBE+B2
. 858E+B2
« 11BE+B3
« 145E+83
L331E+83
L21BE+B3
LEIFE+BZ
c24EE+B3
24 1E+B3
L 141E+83
- 33EE+B2
L 219E+83
. F42E+BE
« 153E+83

L 23BE+B3

AFR ARGLE

RAD.

.BeeE+Q0

. 88BE+BE

LEBBE+BE

. BBBE+80
. BEBE+BD
-BEBE+BE
. BOBE+BR
- BOBE+QD
eBBE+B8
«BRBE+OG
. BBBE+BO
. BOBE+OB
- BRBE+B0
- BOBE+E0
.BoBE+@B8
-BBBE+8Y
. BOBE+O®@
. BBBE+BE
LEPBE+BE
. BBRE+BE
BegE+BB
. BEBE+08
LBBBE+BG
- BBBE+ED

« BOBE+DBE

FY PRESS

MFPA

LBRBE+BH

BBOE+BE

nBBgE+8e

. BBRE+BG
. BBBE+ BB
. BagE+BE
. BBBE+B8
- 0BBE+BE
- GBBE+80
. 8BRE+BH
BBBE+00
-BB8E+BG
. BOBE+80
. BOBE+BH
. BRBE+GE
. BABE+BE
- BOBE+EE
L BEBE+G0
LBRAE+BE
-BBBE+B0
. BaBE+B8
. BEBE+BD
. BBGE+BE
BEBE+BE

L BRBE+BE

3-6-19

MY PRESE

MPHA

- 113E+@86
- 117E+B1
;SS£E+é§'
JE14E -G
. B4BE+BE
- 12RE-81
. S7BE+BE
 TSBE+BE
. S7BE+H
LEETE~@1
L237E+BE
LE66E+BE
178E+B]
E16E-B2Z
. 186E+88
. S9RE+BB
 F19E-B1
. IFQE+BE
L F42E-G1
JAESE+EE
-A3BE+E8
LPLI3E-81
LABEE+06
L FEEE+BE

L B93E-81



L BBRE+BE SB7E+BE L Z27BE-@1
« 236E+D]

L GBRE+RR
«937E+B2
. B8BE+B0
L2Z2BE+B2
. BBBE+EE
. 145E+p2
. BBeE+an
LZ77E+B2
L BOBE+BE
» 332E+63
. BOGE+QE
L 299E+81
. BBBE+BG
«188E+82
LHE0E+BS
« 151E+82
«BBEBE+ES
« 199E+a2
. BBEBE+BH
. E4PE+RZ
. BBBE+0E
. 3995402
«BBBE+pE
W E22BE+53
. BEBE+BG
« SB4E+BZ
L ERBE+8D
«A7BE+Q2
. BB8E+D0
«352E+02
BBRE+pe
-4B7E+B2
- BBBE+pp
~EZEE+D2
. BBRE+BD
GEZRE+R2

«314E+81

«372E+81 . 731E+BR  .S517E+00

+41BE+B1 . E635E+88 ,Q65E-p1

»364E+B1 . PSIE+BE  , 44BFE+g@

«321E+81  .623E+08 . 139E+@0

-46BE+B1 L 130E+01 . SE2E+00

+413E+81 L 83SE+0808 . 921FE-pi

«234E+Bl L E33E+G8 L, 281E+00

«A43BE+81  .S549E+96 .1pi1E+@0

«2E4E+B1  .BRZE+B6 L 307E+0Q

«4B6E+B1 |, 7BEE+B0 ., S513E+08

- 392E+81 . E48E+8E& L, 297E+GH

LSYSE+B1 L BIZE+B6 L, 690E+08

-S7BE+81  ,BB4E+EE |, 3SRE+00

«287E+B1 . SE1E+00 . 216E+00

»S59E+81 L IBBE+B) | 358E+00

«473E+81 . 192E+81 , 124E+p0

«€38E+B1 . BESE+GE |, 1SEE+60

+421E+81  (BB7E+BE |, 1SEE+0D

»114E+83
L977E+B2
- 324E+83
- 248E+83
»AZ27E+BZ
« 379E+83
« 3Z5E+83
L212E+63
» 3E3E+03
« IBRE+H3
- 397E+Q3
«4EBE+B2Z
F27PFE+B3
L ESBE+ER
BIZE+B2
« FRSE+E3
CSBEE+G3
» 144E+83

« 3IBEE+B3

. 0BBE+BB

. BORE+B8

.BeggE+ap

- BEBE+BE
- BEBE+B0
. BOBE+BB
. BOBE+BR
. BOBE+B0
» BRAE+0p
- BBRE+BR
. BRBE+EB
-BOBE+DG
. BBBE+BE
. BBBE+E6
 QBBE RO
« BOBE+BB
- BBBE+GB
-BBBE+BS

BBRE+BR

. BBBE+BB

. B2BE+BE

. BOBE+BB

- BBBE+00

- @BRE+B0

. BEBE+GD

. B8BE+@0

BRAE+Ga

- BOBE+BB

. BOBE+0p

. BEBE+opA

» BBBE+B0

BEBBE+BB

- BBBE+HE

- BBBE+BL

. BOBE+ED

BBBE+ae

-8B8E+00

- BRaE+Be

3-6-20
»$7SE~-01

«BEGE+BE
E47E+BR
<SE1E~-81
«SEZE+BR
«ALZE+BE
 1BFE-01
1Z3E+ER
. 3S6E+@E
s21B6E+86
» 342E+B8
< 129E+81
s 99 LE+8P
47 IE+BE
. 1BBE+G1
L 975E-81
. S4BE+BE

L A4EE+BB

L121E+81
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Chapter 4

TEST CASES

The following test cases use most parts of the Program and are given here for
verification purposes. It is recommended that the user run these cases and check the
results before the program is used for other purposes. Pages 4-2 to f4.g give a
summary of the 10 test cases, Starting at page 4-7 and to the end of the chapter, the
input data file, the screen input for BOREAS, the output file of the BOREAS run and
the output dump file (if applicable) are given for each test case, In each case, the

This information is needed for defining the geographic parameters, structural
geometry and the definition of the season and scenario considered, For the ice
parameters (including season boundary dates), the default values are used in all ten
cases. The user can transfer these values 1o the input data file by maintaining the
same default values displayed in the INREAS run. Once the input data file is created

and checked, BOREAS can be run using the same screen input given in each case, and
the resulting output file {(and dump tile, if applicable) should be checked,



4.2

TEST CASES
TEST NO. 1
SEASON: SUMMER
FEATURE: ICE ISLANDS
STRUCTURE: CIRCULAR v
|
50m. _
X
TEST NO. 2
SEASON: SUMMER
FEATURE: ICE ISLAND FRAGMENTS y
STRUCTURE: POLYGONAL - & SIDEs |
-20,50) (20,50)
{-56,20) {50,20)
X
(50,7200 (50,720)

(-20.-50) o,oe)




TEST NO.3

SEASON: WINTER

FEATURE: MULTI-YEAR FLOE
STRUCTURE: CIRCULAR
COMMENTS: MY FLOE DIAMETER

4.3

LOWER BOUND = 500 m ‘Y
 {
100 m. -—
X
TEST NO.&
SEASON: WINTER
FEATURE: MULTI-YEAR FLOE
STRUCTURE: UPWARD-BREAKING CONE
COMMENTS: MY FLOE DIAMETER
LOWER BOUND = 500 m
MY FLOE SPEED
LOWER BOUND = 0.4 m/s
20m.

WL,

50m. WL DIA,




TEST NO.5

SEASON: WINTER

FEATURE: MULTI-YEAR FLOE
STRUCTURE: DOWNWARD-BREAKING CONE

COMMENTS: MY FLOE DIAMETER
LOWER BOUND = 500 m

WL
S0m. WL DIA. Y605 o
15m.
TEST NOQ.6
SEASON: WINTER
FEATURE: FIRST YEAR RIDGES
STRUCTURE: CIRCULAR
Y
i
100 m. -
X




TEST NO.7

SEASON: BREAK-UP

FEATURE: FIRST YEAR RIDGES
STRUCTURE: UPWARD-BREAKING CONE

100m. WL DIA.

4.5

TEST NO.2

SEASON: WINTER
FEATURE: LEVEL ICE
STRUCTURE: CIRCULAR

COMMENTS: LANDFAST ICE ZONE - BREAK-OFF NOT CONSIDERED
4‘{

100m.




TEST NO.9

SEASON: WINTER

FEATURE: LEVEL ICE

STRUCTURE: UPWARD-BREAKING CONE
COMMENTS: ACTIVE ICE ZONE

4.6

20m.
-]
s |
T5m, WL DIA,
TEST NO.10
SEASON: BREAK-UP
FEATURE: LEVEL ICE
STRUCTURE: POLYGONAL - & SIDES
1Y
(-50,50) (50,50)

)cv

("50,"50) (50,-50)




*%#RUN TITLE
TEST CRSE 3
#++LGEOGRAPHIC LOCATION, WARTER DEFPTH,
CANADHA SHERR
**¥STRUCTURRL GEOMETRY
VERTICAL
CIRCULAR
*DIRMETER
Sé. 828
#**SEARSONS AND SEARSON BOUNDARIES
*SEASON INDEX

4
*END OF BRERK-UP DRTE
187. 608 22,588
#FREEZE~UP DRTE
368%.6a6 22,800

*¥*SUMMER ICE PRRAMETERS
¥INDEX FOR SUMMER LORDING CRSES

4
##1CE ISLAND PRRAMETERS
*CONCENTRATION (THETHS:
8.78e80E~-R7 0. 80eeE+0e
*VELOCITY ¢ns8>

6, 08860E+83

4-7

DISTANCE OFFSHORE

&@.8ae Se. 068

HORMAL

NORMAL

DETERMINISTIC

B.17060E+00

#DIAMETER (KM>

8.12580E+62

&
8.58008E+01
@.18988E+82
&.15086E+82
B.260608E+p2
8.25080E+a2
8, 38eB0E+P2
¥THICKNESS
8.39758E+B2

&
8. 15688E+82
©.3080BE+@2
8, 45088BE+02
8.60868E+02
g.75eapE+B2
8. 9@0aBE+p2

¥*PRESSURE (MPR>

o.500860E+08

M3

€. 1386BE+00
8. va7anE+B 1

&.b608BE+00
€.6080BE+80
@, 7e08BE+84
©.8000BE+00
@, opapnt+0p
8. 10800E+i}

8.14583E+82

8.0088BE+006
@.20880E+08
9. 2088BE+80
©.356080E+80
8. 3588RE+B8
6.186883E+61

8. So0anE+pe

8. 66600E+00

8.58080E+a1

8, 15808E+82

U. BBRGBE+aa

GAMMA

NUMERICAL

NUMERICAL

EXPONENTIAL



¥¥#4x P R OGCRADN BORERSES ssxxx

PROERBILISTIC RSSESSMENT OF YEAF-ROUND ICE LOADS ON
FIXED OFFSHORE STRUCTURES
DEVELOFED BY DET NORSKE VERITRS
YERSION v2~-5-198€

NAME OF DATA BRSE FILE (MAX., 7 CHARACTERS)
dbl

ENTER RE-START GQPTION ¢ & = OFF 1 = 0ON>
8

NAME OF INPUT FILE (HEx. 7 CHRRACTERS)
inl

HAME OF OUTPUT FILE (MAX, 7 CHARRCTERS >
out

DG YOU WISH TO DUMP INPUT PRRAMETERS FOR LOADS ABOVE
A USER-DEFINED CUTOFF VALUE

AYAILABLE OHLY FOR THE FOLLOWING ICE FERTURES :
ICE ISLANDS , ICE ISLAND FRAGMENTS,
MY FLOES + FY RIDGES

1 = YES g = N0 .
i

NRME OF DUMP FILE (ME%., 7 CHRRACTERS)
dumi

ENTER LOAD CUT-OFF VALUE (MN)
a.

ENTER ERROR TOLERANCE FOR MEAN VALUE OF FORCE
a1

ENTER BIN WIDTH FOR LOAD PROBABILITY DISTRIBUTIGH
MAXIMUM HUMBER OF EINS IS 288
28.

ENTER YOUR FAVOURITE RANDOM NUMEER (DLOUBLE PRECISION)
CWILL BE USED AS SEED FOR RANDON NUMEER GENERATION
i.de



RUN

=R

TITLE ¢ TEST CRSE ¢

- XTI

1-0 FILE NRMES :
DATA BASE FILE @ dbt
INPUT FILE : int
DUMP FILE : duml!

e

L s 2552 X Pty

TOLERRHCE FOR MEAN FORCE = g, 16E+88

BIN WIDTH FOR FORCE PIF = 28.688 Ny
SUMMER SERSON

AVYERAGE SEASON LENGTH = 122, DAYS

I

CE ISLAND COLLISIONS

RYERRGE COLLISION RATE - 8.14E-62 PER SEASON

B o

NUMEER OF SIMULATIONS 11

FORCE DISTRIBUTION PARAMETERS :
FGRCE MEAN (MN> S.D. (MHN)
FOR ONE COLLISION 1351.42 1i97.21

EXTREMAL 1,86 &7.BE

4-9



SUMMER

iCE ISLANDS

ICE THK
M

L 2BSE+B2
«43BE+E2
« B4BE+BZ
« 332E+B2
LAGIE+BZ
- 485E+p2
»447E+B2
«384E+B2
«Z244E+B2
- 3EBE+B2
L272E+82

ILD DifNM
K

2BBE+@2
L121EwR2
L 124E+B2
L 137E+02
LEFBE+R]
LEIZE+EY
2EZE+G2
~178E+@2
L EDEE+R2
LEBG4E+@ 1
LBEEE+ 01

VELOCITY
Mo

L 1B6E+80
« ZBBE+EB
ERSE+BE
« 192E+B8
174E+08
LAZ1IE+BG
- 257E+BE
L 224E+ 08
L l82E+88
«2aSE+B8
. 356E+B6

ECCEMN.
M

L9BTVE+E4
LA69E+84
L428E+04
. 18SE+64
L1 Z2BE+B4
S BA4E+B2
« TIBE+04
LA43E+D4
“927E+84
»17BE+B4
L 2UEE+O4

RFR RGLE
RAD.

LBBpE+BR
. BEEE+RD
- BREE+2B
. BBBE+BH
. BBBE+DY
HBBE+D8
. BBRE+ BB
- BRBE+BE
. BEBE+BG
BBBE+8D
- BEBE+BH

MY PRESS
MPA

« 35ZE+B8
» 148E+81
- PASE+BH
. 13BE+81
. 328E-81
L191E+EL
 7E51E+B6
LA459E+08
. 316E+B8
» ZETE+BE
- 26SE+08

FORCE
MK

LSBCE+R3
L B19E+84
127E+04
L216E+B4
POSE+B2
. IBEEYO4
. 168E+84
.B8IE+83
« FECE+BZ
47 9E+03
»3E1E+83

4-10




*#¥#RUN TITLE
TEST CASE 2

4-11

#¥*¥GEQGRAPHIC LOCATION, WRTER DEPTH, DISTANMCE OFFSHORE

U.s.

PECK

*%xxSTRUCTURAL GEOMETRY

YERTICAL
FOLYGONAL

*MUMEER OF SIDES AND CORNER COORDINATES

g
28.000
56,888
56.000
28,000

-20.0080
-58, 806
-58.000
-26,000

52, 080
28, 889
-29. ges
-5, BB
-5, 800
-2, 868
2,800
585, 200

##*SEASONS AND SEARSON BOUNDARIES

#SEASON INDEX

4

#END OF EBRERK-UP DRTE

21%.008

*FREEZE-UP DRTE

3ip.0668

2+4.368

Z1.800

*¥*BUMMER ICE PARAMETERS

#INDEX FOR SUMMER LLOADING CRASES

2

#*¥xICE ISLAND FRAGHMENT FARAMETERS
*CONCENTRRTION (THETHS:?

8. 7eaRBE~-05

*VELOCITY (MrE5

8.17600E+60

*DIAMETER (KM>

0.766EBE-01

&
6. 00060E+08
8. 15688E-81
6.300088E-81
B.75888E~-61
8. 15008E+06
9.2258B8E+08

*THICKHESSE (M>

9. 397SOE+BZ

&
&, 1586eE+B2
6. 30888E+a2
&.45888E+082
B.6000BE+82
2. 75008E+82
&.98888E+82

*FRESSURE (MPR»

B.06BE0E+A0

©.oeeBBE+Ba
6. 1360BE+G8
€.4308RE-81

6. 08senBE+Bo
8. 2580BE~62
8.1506RE+00
8. 6808BE+848
©.93086BE+80
B. 360013E +88

8. 1458BE+82

8.80c0BE+08
g.260bBE+0E
g.epoenE+ae
8, 906eRE+B0
8.,3548BE+00
8. 1000BE+81

@, 508E+BR

B.08008BE+00
0. 8800BE+88

g.80aasE+BE

8. 15968E+02

&.B8008E+R0D

&8, 8ae

25. 06806

NORMAL

HORMAL

DETERMINISTIC
GRMMA

NUMERICAL

NUMERICAL

EXPONENTIAL



4-12

*%¥%x%¥ P R O GC R B M EOREMR RS sx#x%

PROBABILISTIC RSSESSMENT OF YERR~ROUND ICE LOARDE OH
FIXED OFFSHORE STRUCTURES
DEYELGPED BY DET NORSKE VERITAS

VERSION Vz~5-19¢g&

NAME OF DRTA BASE FILE (MAX. 7 CHARACTERSD
db2

ENTER RE-START OPTIOW ¢ @ = OFF 1 = ON:
g

NAME OF INPUT FILE <Max. ¢ CHRARARCTERS)
in2

HAME OF QUTPRPUT FILE (HRX. 7V CHRRARCTERSY
out 2

DO YOU WISH TO DUMP INPUT PARAMETERS FOR LORDS AROYE
R USER-DEFINED CUTOFF VALUE

AVAILABLE ONLY FOR THE FOLLOWING ICE FEATURES :
ICE ISLANDS , ICE ISLAND FRAGMENTS,
MY FLOES s FY RIDGES

1 = YEg B = NG

1

NRME OF DUMP FILE (MAX. 7 CHARACTERS)
dumz

ENTER LORD CUT-OFF VALUE (MH)>
a.

ENTER ERROR TOLERANCE FOR MEAN VRLUE OF FORCE
« 1

EHTER BIN WIDTH FOR LORD PROERBILITY GISTRIBUTION
MAXINUN NUMBER OF BINS IS 286
z28.

ENTER YOUR FAYVOURITE RANDOM NUMEEFR CDOUBLE PRECISIOH
CWILL BE USED AS SEED FOR RANDOM NUMEBER GENERATION
i.d@



4-13

RUN TITLE © TEST LRASE 2

mEamaowasTx

I-0 FILE NRMES !

REESESSSSSoosrTon

DRTA BASE FILE : dbz
INFPUT FILE : i
DUMP FILE : cdumz

STATISTICAL PRRAMETERS : - —— . e

R R TRt

TOLERANCE FOR MEAN FUORCE = é.18E+80

BIN WIDTH FOR FORCE PDF = 28.88 MHN
SUMMER SERSON 3

RYERRGE SEASON LENGTH = g1. DAYS

ICE ISLAND FRAGMENT COLLISIONS :

AVERAGE COLLISION RRARTE B.14E-82 PER SERSON

0 o#

NUMBER OF SIMULRTIONS 1@

FORCE DISTRIBUTION PARAMETERS :
FORCE MEAN (MN> €.D. (MM
FOR ONE COLLISION 66.51 39.56

EXTREMAL g.88 £2.61



SUMMER

ICE ISLANDS

ICE THK
M

L ER9E+B2
s 253E+82
«EIZE+B2
. 236E+82
s 2E26E+82
« 3E8E+B2
« 336E+B2
LASPESBZ
«168E+02
- DBSE+BZ

ILD LIAM
K

. 166E+@0
.177E+B0
.E95E-91
. 146E+80
. 3B6E-@1
. 7P36E-@1
.823E~81
. 106E+@0
.357E-#1
.564E-B1

VELOCITY
Mot

15EE+0
.S73E+@8
L 432E+08
. 264E+00
. Z23E+00
. 337E+00
. 172E+80
. 3BTE+B0
. 19BE+20
. 13BE+80

ECCEN.
M

L S23E+02
L G89E+@2
. 135E+B2
CSOEE+B2
LAB2E+B2
L2SRE+E2
. 189E+02
.424E+82
«SREE+B2
.SASE+G2

AFR AGLE
RAL.

LEDBE+BH
LGBZE+DE
. 13%E+p1
L 159K +p0
P FGIECBE
LBZ5E+B8
94BE+20
. FEZE+DE
L l4eE+D1
. SEEE+8B

MY PRESS
MPA

. 35ZE+@0
. 257E+@0
. 77EE+BB
. 77BE+@8
L141E+GE
- 157E+00
- 363E+B0
. 156E+6@
. 256E+0G
.29T7E+BD

FORCE
MK

L SELE+BZ
LTRLIE+EZ
s THEE+BZ
- 145E+83
cABZE+E]
< 3B3E+EZ
« SEVE+BZ
CAEIE+ED
Ll@lE+B2
» SE5BE+B2

4-14



* %€ RUN TITLE
TEST CRSE 3

¥x+LEOGRAPHIC LOCATION, WATER DEFTH, DISTANCE OFFSHORE

CRHADA SHERR
#¥xSTRUCTURRAL GEOMETRY
YERTICAL
CIRCULAR
*DIAMETER
1e0. 8688
¥x¥SEASONS AND SEASON BOUNDARIES
*SEASON INDEX

£
*FREEZE~-UP DRTE
38%.608 2:2.868
*BEGINNING OF BREAK-UFP DRTE
173. 888 12,180

¥¥%UINTER ICE PRRAMETERS
#INDEX FOR WINTER LOADING CRSES
4
#RATE OF FY JCE GROWTH
8.B8B2506
¥*MY FLOE PRRAMETERS
¥CONCENTRATION C(TEMTHS)

8.28088E+00 £.4008BE+00 8.08000RE+6B

*VELOCITY M-8

8,62088E~01 8.73e8BE~-B] 8, 80B00E+00

*DIRMETER (KM>

&, le60BE+00 8, 15683E+00 8.,.50800E+60

*THICKMESS (M)

@,390080E+81 B, 1600RE+61 Y.0886808E+00

#MY ICE PRESSURE (MPR}

B, 50peeE+00 &.580m3E+50 8. 80000E+00

*#RIDGE COVERAGE (PERCENT)

8. 3B00RE+62 8. 80080BE+G0 B.80000BE+B0

*RIDGE HEIGHT (M»

8.90006E+08 ©.900a3E+a0 8.800BBE+80

¥*RIDGE LENGTH (M)

2, 15086E+83 B, BBOBBE+30 g.80000E+00

*FY ICE PRESSURE (MFR)

8.58000E-81 8.5B8eBE~g1 @.00080E+88

40. 888 25. 08066

NORMRL

HORMAL

BETHR

GAMMA

GAMMA

GAMMA
EXFONENTIAL
DETERMINIETIC
EXPONENTIRL
DETERMINISTIC

HORMAL




¥*¥%% P R OGCRAHN BOREGRGS #$££x2

PROBREILISTIC RSSESSMENT OF YERR-ROUND ICE LORDS ON
FIXED QFFSHORE STRUCTURES
DEYELOFED EY DET NORSKE VERITAE
VEREION v2-5-1%g¢

NAME OF DATA BASE FILE (MAX., 7 CHARACTERS )
db3

ENTER RE-START OPTION ¢ & = OFF 1 = ON>
it

NAME OF INPUT FILE (MAX. ¥ CHARACTERS)
in2

HAME OF QUTPUT FILE (MAX. 7  CHARARCTERS:
out 3

DO YOU WISH TO DUMP IWFUT FARAMETERS FOR LOADS AROVE
A USER-DEFINED CUTOFF VALUE

AYRILABLE ONLY FOR THE FOLLOWING ICE FEATURES :
ICE ISLANDS , ICE ISLAND FRAGMENTS,
MY FLOES » FY RIDGES

1 = YES € = NO

1

NARME OF DUMP FILE CMAK., 7 CHRRACTERS>
dum3

ENTER LOAD CUT-OFF VYALUE {MHN)
8.

ENTER ERROR TOLERANCE FOR MEAN VALUE OF FORCE

-

ENTER BIN WIDTH FOR LOAD FROBABILITY DISTRIBUTION
MAAIMUM NUMBER OF BINS I8 288
is.

ENTER YOUR FAYOURITE RANDOM NUMBER <DOUBLE PRECISION)
CWILL BE USED BS SEED FOR RANDOM NUMBER GENERATION
i.de



§-17

RUN TITLE @ TEST CHSE 3

mESmommmar

I-0 FILE HRHES :

P R g —
TSI I e

DATH BRSE FILE : b3
INPUT FILE : in3
BUMP FILE : e 3

STRATISTICAL PARARMETERS

N NN S D T

TOLERANCE FOR MEAM FORCE = g, 1E+B8

EIN WIDTH FOR FORCE PDF = ig.88  MH
WINTER SERSOHN ¢

RYERARGE SEARSON LENETH = 229. DAYS

MULTIYEARR FLOE COLLISIONS :

@.18E+B82 FER SERSUHN
B.22E-81 PER 1| M OF PENETRARTION

AVYERAGE COLLISION RATE
FROBRBILITY OF RIIGE EHCOUNTER

[ E I 1

NUMBER OF SIMULRTIINS is

FORCE DISTRIBUTICON PARAMETERS
FORCE MEAN (MN> S.D0. (MND
FOR OHE COLLISION £B.32 58,23

EXTREMAL 163.53 28.19



WINTER

MULTIYEARAR FLOES

FY THEK ¥YHM THK
~¢ FORCE

M H

“~¢ MHN

33BE+BB L IT7EBE+E1
Ne L, 332E+E2
SYTEFBE L 339E+81
~Ne L 3FFESBR

L 1SSE+B1 L 3857E+p
N L IPSE+R3
I93E+BT L 233E+B1
S . 1BBEYyB2
LE2Z23E~-B1 . 1832E+01
o L 1IPE+R2
LASZE+BR L 238E+01
~o .33%E+02
+341E-81  ,2¢5E+81
N L 1PBE+BR
L293E+88 L 17S5E+BY
e L 1BBE+B2
L131E+81 L4209E+81
N L ZEBE+B2
L1ITE+BL . S3BF+@1
¢ L 143E+R23
+A67E-B1 L S11E+ed
~¢ .SiS5E+@2
LBEZ9E+BE L TEIZE+G1
NG L SETE+BZ
AZZ2E+BE L 494E+81
e L 44BE+B2
LBEIE+EE |\ B53RE+a]
NG L BETE+BR

L F7SE+BB L R11E+81

~C L 132E+83

FLID DIAM

KM

L BE3E+86
-SPEE+R0O
- 673E+E0
«BA2E+ A
.T7EE+BB
1i16E+81
. TH4E+BO
. PIEE+ GO
SESE+@8
. 735E+B0
. THEE+B8
« E39E+BO
. 63BE+08
+E7EE+B8B

L 93EE+08

VELOGCITY

M-85

. 183E+00
47BE-B1
. ZEQE+BR
« 938E~B1
L TEBE-B1
- 19BE+BE
. SEEE-B1
- 185E-81
L141E+88
L241E+BH
- TESE-B1
.182E+88
. 3E4E+GO
«148E+88

329E+88

ECCEN,

M

. B34E+83
LB26E+B2
«255E+82
L 23BE+E3
LO53E+@2
L485E+B3
. 1S6E+832
L3E1E+EB3
ZECE+B3
 18EE+03
«312E+83
L 236E+83
A74E+B3
. 192E+83

L271E+83

HPR AGLE

RAD,

. BBEE+D8
. BEBE+0D
. BBBE+GE
. BEBE+B0
- BBBE+BA
. 8BBE+BB
BDBE+RG
. BEQE+QD
. DBBE+BE
. OBBE+BO
. BRBE+BE
. HBBE+8D
. BABE+BG
.8pOE+ED

. BBBE+B8

4-18

FY PRESS MY PRESS
MPR MFR

-442E-81 [ 169E+81
L 3E3E-81  L215E+@1
+164E+88 | 598E+@a
- 188E-61 .4B2E-81
«123E+BB L 453E+80
- 183E+88  ,757E+BG
L SBBE-B1 L 9SBE+0DH
«275E-81 . 14@E+01
s PA4T7E~81 L S72E-B1
«S338E-81 L 1Z3E+@1
L 3B9E-B1 L 134E+@1
-B693E-01 ,243E+BD
+E85E-81 | 146E+PB
«79SE-B1 L 113E+81
L18BE+88 |, J89E+60



*¥¥RUN TITLE

TEST CASE 4
*%+GEOGRAPHIC LOCRTION, WRTER DEFTH, DISTANCE OFFSHORE
U.s. PRCK 45. 8288 208.600
#*%¥3STRUCTURAL GEOMETRY
CONICAL
*#5L0PE WL DIRMETER FREE BGARED FRICTION COEFF,
8.785 513, a8 2¢. 808 €.158

¥ #SEASUNS AND SEASON BOUNDRARIES
*SERSON INDEX

2
*FREEZE-UP DHRTE
316,860 21.868 NURMAL
*BEGINNIRG OF BRERK=UF DATE ' -
199. gaa 28, 688 NORMAL

*¥#+WINTER ICE PRRAMETERS
*¥IMDEX FOR WINTER LOADING CASES
4
¥RATE OF FY ICE GROWTH
2.8685008
**¥MY FLOE PARAMETERS
#*CONCENTRARTION (TENTHS)

8.20000E+00 8. 4008BE+00 6.006880E+08 BETH
*VELOCITY (M-8

8.620608E-01 8.7308nE~-D1 6.08006BE+00 GHRMMA
*DIRMETER (KM

@.1e686E+a8 8. 1ToesE+a8 8.56006E+08 GAMMA
*¥THICKNESS M)

B.3%080E+81 8. 1680BE+0] 6.80888E+68 GAMMA
*MY ICE PRESSURE (MPR3

8.06888E+00 é,58eaRE+00 8. B80EBE+00 EXPONENTIAL

*RIDGE COVERAGE (PERCEWT:

B.360@BE+GB2 8.8880BE+88 B, 06BR6E+88 DETERMINISTIC
*RIDGE HEIGHT <M>

@, %8080E+80 8.98680BE+00 0.88008E+8D EXFONENTIAL
*RIDGE LENGTH (M)

8.15B8BE+83 8. 00088E+080 o, 60B80E+60 DETERMINISTIC
#FY ICE PRESSURE (MPR>

8.58088E~81 8.5008BE~-01 0. B0060E+BR NORMRL
*FLEXURAL RESISTANCE <HMPR)

8,.250p8E+80 8. 158a0E+60 . 0B0BE+08 HORMAL
#MODULUS OF ELASTICITY (GPA)D

g.5688E+01 &, 6utoBE+00 &, Bo0BE3E+00 DETERMINISYIC
¥PLUISSON S RRYID

8. 2epaBr+ge €. 8800BE+8D U.00BBeE+80 DETERMINISTIC



4-70

¥*%%¥%¥%¥ P R O0GC R A M EOREPATG S #2554

PRUBRBILISTIC ASSESSMENT OF YEAR-ROUND ICE LOADS ON
FIXED OFFSHORE STRUCTURES
DEYELOFED BY BET WORSKE VERITHS
VERSION v2-S-198¢

NAME OF DRTA BRSE FILE (MAXY, v CHRRACTERS)
db4

ENTER RE-STRRT OPTION ¢ & = OFF 1 = 0N3>
&

NAME OF INFUT FILE (MR, ¥ CHRRACTERS)
indg

NRME OF OUTPUT FILE (MEY. 7  CHARKRCTERS)
ot 4

DD YOU WISH TO DUMFP INPUT FARAMETERS FOR LDQSS.RE&VE
f USER-DEFINED CUTOFF VALUE

RYRILABLE ONLY FOR THE FOLLOWING ICE FERTURES :
ICE ISLANWDS , ICE ISLAND FRARGMENTS,
MY FLOES y FY RIDGES

I = YES B = NGO

1

NRME OF DUMP FILE C(MARM., 7 CHARACTERS
dumg

ENTER LORD CUT-OFF VALUE <MD
8.

ENTER ERROR TOLERARHCE FOR MEAN VALUE OF FORCE
-1

ENTER BIN WIDTH FOR LORD PROBREILITY DISTRIBUTION
MRXINUNM NUMBER OF BInS IS Z2BE
8.

ENTER YOUR FAVOURITE RANDOM NUMBER  (DOUELE PRECISIONY
CWILL BE USED RS SEED FOR RANDOM HUMBER GENERATION
i.d8



4-21

RUN TITLE : TEST CARSE 4

EEmaESoms

I1-0 FILE NAMES 3

IO OO MDD O M o oan oo

DATA BASE FILE : dbd
INPUT FILE Poired
DUMP FILE v dumpd

=a~'Eﬂ-—"’m“"_=uﬂ:##=““3&2$#$=

TOLERANCE FOR MEAN FORCE = 8.18E+80

BIN WIDTH FOR FORCE PIF = 18.6¢ NN
HINTER SERSON :

AVERAGE SEASON LENGTH = 254, DAYS

MULTIYERR FLOE COLLISIONS :

©.18E+82 PER SEASON
8.18E~@1 PER 1 M OF PENETRATION

RYERAGE COLLISION RRTE
FROBABILITY OF RIDGE ENCOUNTER

nnoa

NUMBER OF SIMULRTIONS iz

FORCE DISTRIBUTION PARRMETERS :
FORCE MERN (MND 5.0, (MHD
HOR. FORCE (ONE COLLISIOND 32.48 24.27
VLE. FORCE (ONE COLLISION) 25.85 18.48
HOR.FORCE (EXTRENMBL) 79,38 11.12

YLE,.FORCE (EXTREMAL) 5%.98 $.61



WINTER

MULTIYEAR FLOES

FY THK Y THE FLID DIAM VELOCITY ECCEN,
~c EL MOD POISH R, H FORCE YFORCE

M il Kn i iy

~¢ GPHR MH PN

«371E+B8 L I7BE+B1 . 744E+00 L 183E+406 |, 294E+83
Mo LOBBE+BL L 306E+00  .262E+82 . 195E+02
«124E+B1  .4EBE+8B1 .7G1E+B0 .874E-82 .344E+03
o L OBBE+YB1 L 38BE+BE L 241E+82 L, 179E+02

- 137E+01 . 386E+01 .8R2E+00 . 131E+00 ,7E9E+B2
NC . DPOE4Bl L 3BBE+B0 .B9BE+02 ,E58E+B2
«921E+88 . 306E+91 .S3VE+BG .234E+88 . 126E+63
N L 3BBE+B] L 3B8E+BE  .431E+482 L, 382E+62
+144E+01 L 182E+81 .530E+80 . 124E+80 . 205E+83
“o J5BBE+81  .300E+08 .456E+82 . 337E+p2

< 160E+81  .415E+B1 . €I9E+B0  L963E-B2 . 236E+83
oL OBBE+BL (380E+88 L 149E+02 L 11GE+@D
LGEEESBE L E5BE+B1 L 7IGEFRE L 1VEE+BD ., 19GE+A2
e W DBBE+BY . 30BBE+BB . 22BE+B1 L 225E+41
+124E+81 ,272E+81 .630E+88 .852E-81 .252E+@3
NG L TOBBE+81 L 38BE+BE . EUSE+BZ L, 450E+02
+Z9BE+B0  .SE1E+B81 .IB2E+81 .324E~B1 ,383E+H2
N L D5BBE+B1 . 308E+BE  ,EB1E+01 ., 504E+01
~Z14E+81  .2B8BE+B1 .7BGE+DR .TEEE~BI . 127E+82
S L D5BBE+BI L 38BEvee  .461E+82 L 394E+@7
LGA1E+BE L 123E+01 .619E+08 .331E+88 .835E+62
N L SHBE+B81 . 38BE+80 L 1Z1E+@2 . §92E+01
«126E+81  .351E+B1 .(658E+68 .271E~81 ,182E+83
N (5BBE+01 . 388E+B8 L 18BE+B2 . 139E+@2

FY PRESS

MF#a

cA4ZE-81
L 252E-81
- 182E+D0
472E-81
E64E-B1
« 135E-81
-EE2E-B2
LFP9E-B1
- 229E-B1
« 327E-81
. 168E-81

L 231E-B1

MY PRESS

MPA

L 169E+B1

2ERE+ BB

- DESE+BE

. 9E5E+86

. 1534E+88

2B 1E-81

L213E-81

-423E+@8

»SB4E-G1

 126E+81

L 314E-81

. BEZE+BB

4-22

FLEX 8TR

MPA

JEOlE+EE
L 117E+B8
- S88E+84
+Z219E+86
129 +68
EETE-B1
. 115E-81
. 3BSE+86
+2ZEBE-B1
L 244E+B886
- 168E-B1

CE22E+BD









4-23

®*EERUN TITLE

TEST CRSE &
**¥*GEOGRAPHIC LOCATION, WRTER DEPTH, DISTANCE OFFSHORE
CANADA SHERR 49, 680 25,868
***¥STRUCTURAL GEOMETRY
CONICAL
*SLOPE WL DIAMETER FREE BOARD FRICTION COEFF.

~l.847 54, ape i3.66886 8,158

¥**X3EASONS AND SERSON BOUNDRRIES
*SEASON INDEX

2
*FREEZE~UP DRTE
38%.688 22,688 HORMRAL
¥BEGINNING OF BREAK-UP DATE
173.880 i3.108 NORMAL

*xxWINTER ICE PARAMETERS
*INDEX FOR WINTER LORDING CASES
4
*RATE OF FY ICE GROWTH
g.008568

*#¥MY FLOE PARAMETERS
#¥CONCENTRATION (TEMTHSS

B.20008E+00 B.4800BE+85 B.P06ERE+aG BETH
*VELOCITY (M-S>

EG.620ePE~-B 8.73008BE~-81 8, 80008 +60 GRMMA
*DIAMETER (KM>

G.166e8E+pa B.1588BE+88 @.5a806E+6p GRMMA
*THICKNESS ¢

B8.390BAE+R 1 B.1608BE+G] @.600806E+6D GAMMR
#MY ICE PRESSURE C(MPA>

&.50808E+0B B.580RE+a0 8. 80068F+n0 EXPONENTIAL
*RIDGE COVERAGE C(FERCEHT)

B.36000E+E2 B.88080E+0p 9. BB0BRE+B0 DETERMINISTIC
*RIDGE HEIGHT (M>

B.980608C+a0 8.9%0800BFE+ap 8.80008E+80 EXPUNENTIRL
#RIDGE LENGTH (M

8. 15800E+83 8.8060RE+8p @.B88p80E+00 DETERMINISTIC
*¥FY ICE PRESSURE (MPA;

8.52008E~01 8. 500enE g B.9B0B86E+506 HORMAL
¥*FLEXURAL RESISTANLCE C(HMFPAS

6. 25P00E+00 B.1508RE+08 B.06808E+8D HORMAL
¥MODULUS OF ELRSTICITY (GPAR)

8. 500808 +61 8. D8DRBE+aH 8.88000E+00 DETERMIKNISTIC
¥FOISSON'S RRTIO

B.20006E+80 8. U00BNE+0H B.0B0BBE+0D DETERMINISTIC



5355 PR OGRAMN pogg

FROBARBILISTIC ASSESSMENT OF YERR-
FIXED OFFSHORE STRUCT

DEVELOFED BY pETYT NORSKE
VERSION Vi-5-1986

NAME OF DATR BRSE FILE (MRX. 7 CHARACTERS)
db3

ENTER RE-START UPTION ¢ @ = gFF 1 = 0N
é

NAME OF INpuT FILE (Mg, 7 CHARRCTERS S
RS

NAME OF ouTPUuT FILE (pmpy, 7 CHARRITERSS
out s

DO YOU WISH To pump IHPUT PARAMETERS FoR Lo
F USER-DEFINED CUTOFF vaiLUE

E A & sxsss
ROUND ICE LOADE oN

URES
VERITHS

ARS REOVE

AVAILABLE QNLY FoRr THE FOLLOWING ICE FERTURES

ICE ISLANDS , ICE ISLAND FRAGMENTS,
MY FLOES s FY RIDGES

1 = YEg 8 = NOo

H

NAME OF Dump FILE (MAx, 7 CHARACTERS)
dum®

ENTER LOAD CUT-OFF YRLUE (MN>
&,

ENTER ERROR TOLERANCE FOR MERN YALUE OF Force

EHTER BIM WIDTH Fop LEOAD PROBARILITY BISTRIEBUTION

MAXIMUN NUMBER oF BINS 1% zpe
i@,

ENTER vour FBYOURITE RANDOM NUMEBER  (poupLE

PRECISIGH)

CMILL BE USEDL Ams SEED FOR RANDOM HUMEBER GENERRTION

i.d@

L



4-25

RUN TITLE : TEST CARSE 5

gzauaza:z

170 FILE NRMES :

DRTA BASE FILE : dbs
INPUT FILE : inS
DUMP FILE P dumps

STATISTICAL PARRMETERS :

=a&m:m&m=z%z:m:m=m:&a:z

TOLERANCE FoR MEAN FORCE
BIN WIDTH Fogr FORCE pPoF

)

8.18E+8p
18.88 pnu

[

WINTER SERSON :

ﬂ:m:z:z:m:azz

RYERAGE SERSON LENGTH = 229.  DAvYs

MULTIYEAR FLOE COLLISIONS

RVERAGE COLLISION RATE
PROBABILITY oF RIDGE ENCOUNTER

8. 16E+2 PER SERSON
8.18E-81 pER 1 M oF PENETRATION

LI A

NUMBER oF SIMULATIONS | g

FORCE DISTRIﬁUTIQN PARAMETERS ;
FORCE MEAN (MN)> _ S.D. (MN»
HOR. FORCE CONE COLLISION) 38.4¢8 39,98
VLE. FORCE (ONE COLLISIONY 21,3t 22.83
HOR.FORCE {EXTREMAL » 128.73 26,92

YLE.FORCE (EXTREMAL » €7.48 12.32



HINTER
MULTIYERR FLOES

FY THkK YM THK FLO Di1aM VELOCITY ECCEN,
Mo EL MOD POISN R. H FORCE YFORCE

H M Kp Mrg M

e GPH MN MK

+ 744E+00 - 183E+80 «294E+03
«128E+82 | 698FE+py
PEIE+BR »B74E-G2 » 344E+23
- 215E+82 »118E+pB2
-E22E-@ «684E+B2

- 178E+p1
- 38@E+0D

« 335E+00
So . 58BE+py
+ 112E+81 +46BE+9]
¢ . DBBE+p) « 3BBE+@D
+EBFE+DY - S65E+Q1 « BB2E+0D
Mo L UOBE+p i « 30BE+@0 «147E+02 +BEBE+H)
« 187E+81 «219E+01 « S54E+8D +118E+ga + 132E+83
So L 5eBE+ag - 308E+80 - 14BE+03 «?P7E+B2
« 719E+@@ < 249E+81  .716E+00 -6E3E~01 «3Q2E+B3
N L 5BBE+ay - 36BE+Bo -676E+B] . 378E+81
« LBEE+p - 557E+R1 - EBSE+QGH - 373E-@1 «B77E+B2
N L TBPE+QY » 38BE+@0Q - 388E+1 » 18BE+@1
«176E+8y - 3828+ «B2BE+EGR |, 132FE+pp »264E+82
Mo L 3BRE+ay - 38BE+0p »205E+@2 « 183E+p2
«226E+2D - 2B7E+pY - 330E+00 - 232E+00 183E+p3
N .5PBE+B) - 308E+pe »217E+@2 «116E+p2
- 115E+pa «314E+py B [9E+B6 - SE3E~B1 « 252E+83
No L 58BE+B ] « 3800E+o@ «125E+92 E694E+p
« 133E+61 ~S13E+@1 « S49E+p8 P21E-@1 - 659E+a2
Mo L 35O0E+0] « 30BE+p0 - 156E+82 «985E+py
«13BE+91 -763E+91 +BB1E+pG +955E-a1 »231E+@3
Mo L5PBE+R] + 38BE+pD « 7S4E+82 -428E+B2
» 172E+p) -313E+81 . SSpE+pp » 3B2E+0D - 188E+p2
S L S8BE+e] - 388BE+00 « 125E+83 «B7IE+@2
«321E+0@ -617E+8] « SB9E+oD . 978E-~-01 «144E+p3
N . 50RE+p] « 3@BE+08 - 326E+02 «19BE+82
»123E+81 ;2382+ﬁ§".5935432 .421E-81 «257E+83
SC L5PBE+B] - 38BE+0p « TE2E+B2 A24E+82
«131E+py - J39E+8 »E37E+pa - 222E+08 «312E+03
Ne L5BRE+ps « 30BE +85 - 183E+82 « 182E+82
« 279E+09 « 344E+81 « EF4E+p - 287E+9p «353E+02
¢ . S588E+@] - 38BE+pp «A12E+87 +221E+82
+ 188E+91 ~345E+81 -E14E+pp « 174E+00 «BE9E+91
ML 5RBE+G ) - 3BBE+Q0Q - 156E+p2 - 870E+p1

FY PRESS

MFPR

+ 442E-p1
25281
- 126E-p1
+139E+pp
- 384E-~p1
«18SE~p2
- 132E+p6
- 373E-B1
-181E+08
- 119E-91
- B23E~01
- 131E+p5
-461E-81
- 185E+pp
- 161E+ap
-497E-@t

«118E-8}

MY PRESS

MPR

- 169E+51
- 28BE+pp
+374E+80
219E+ap
»948E-B1
- 152E+80
-46BE+80
- 6S3E+00
- 192E+00n
-694E+pp
-633E+00
+254E+00
«177E+8}
- 78SE+80
- S68E+aR
- Sl8E+BP

-165E+pp

4-26

FLEX sTR

MFR

.5%1E+g0
.117E+pp
. 255E+00
. 1B4E+0p
. BB2E-p2
. 118E+80
.633E-B1
. 293E-81
. 158E+@0
.314E+p0
. 313E+00
. 112E+2g
. R65E+80
. 328E+p0
. 356E+00
. 113E+00

- 7B2E-81



#¥ERUN TITLE
TEET CASE ¢
* 5%+ GEQGRAPHIC LOCATION, HWATER DEFTH, DISTANCE OFFSHORE
CANADAR SHERR 3@. 880
*#xSTRUCTURAL GEOMETRY
VERTICHL
CIRCULRR
*DIAMETER
ien. poes
**¥SEASONS AND SERSON BOUNDARIES
*SEASON INDEY

2
*FREEZE-UP DRTE

389,008 22.860 HORMAL
¥BEGINNING OF BREAK-UP DATE
173.888 12. 188 NORMAL

*X2UINTER ICE PARAMETERS
*INDEX FOR WINTER LOADING CASES

2
¥%¥FY RIDGE PARARMETERS
¥COVERAGE (PERCENT»
8. 38080E+02 9. 8R40BE+0Q ©.0B800BE+0B DETERMINISTIC
¥HEIGHT M
8.90800E+00 8. 908BUE+GR 8.76080E+B8 EXPONENTIAL
¥LENGTH (M)
2. 158@RE+83 6.8008BE+0p ©.0000BE+pB DETERMINISTIC
*WELOCITY (M-8>
9.62008E-01) 0.7380BE-91 B.0808BE+0a GAMMA
*FRICTION RNGLE <RAD.)
B.43633E+88 0. 066PVE+RE 0.80008E+00 DETERMINISTIC
*COHESION (MPA)>
8.35080E-p1 ©.0608NE+BD B.BBBUBE+00 DETERMINISTIC

20,808

4-27



4-28

¥x¥%% P R O G RAM BOREP HTE E #essx

FROBABILISTIC RASSESSMENT OF YEAR~ROUND ICE LORADS ON
FIXED OFFSHORE STRUCTURES
DEVELOPED BY DET NORSKE VERITHS

YERSIOH V2-5-1%8¢

NAME OF DATA BASE FILE (MAX. 7 CHARACTERS)
dbé

ENTER RE-START OPTION ¢ 8 = OFF i = DN
8

HAME OF INPUT FILE (MAX. 7 CHRARACTERS)
ing

NAME OF QUTPUT FILE (MAX., 7 CHARACTERS)
QuUtE

DO YOU WISH TO DUMP INFUT PRRAMETERS FOR LOARDS ABOVE
R USER-DEFINED CUTOFF VYALUE

RYAILABLE ONLY FOR THE FOLLOWING ICE FERTURES :
ICE ISLANDS , ICE ISLAND FRAGHMEHTS,
MY FLOES s FY RIDGES

I = YE& 8 = N

1

MRME OF DUMP FILE ¢MA™. 7 CHARACTERS)
dumé

ENTER LOAD CUT~OFF VALUE (MN)
al

ENTER ERROR TOLERANCE FOR MERN VALUE OF FORCE
-1

EHMTER BIN WIDTH FOR LOAD PROBABILITY DISTRIBUTION
MAXIMUM NUMBER OF BINS IS 2086
iEu

ENTER YOUR FAVOURITE RANDOM NUMBER (DOUBLE PRECISION)
CWILL BE USED AS SEED FOR RANDOM NUMBER GEMERATION
i.de



RUN TITLE : TEST CRSE 8

EmmmREEERE®

1-0 FILE NAMES :

rmmITmoImTT I

DATR BASE FILE : dbs
INFUT FILE P ik
LUMP FILE 2 dumb

SBTRTISTICRL PRRAMETERS @

EEEEERIEEEESEREERRTESCOS

TOLERANCE FOR MERH FORCE

BIN WIDTH FOR FORCE PDF

WINTER SERSOH :

b 4§ 3 4§ F 5%

AVERAGE SERSOH LENGTH =

FIRST YERR RIDGES :

AVERAGE INTERACTION RATE

NUMBER OF SIMULATIONS

FORCE DISTRIBUTION PARAMETERS

FORCE

FOR ONE COLLISION
EXTREMAL

2. 18E+88

16.68 MM

DAYS

= 8. 13E+85 PER SERSGH

= 12
MEAN (MNS S.D. CMND
25,26 26. 30

75.00 8.08

4-29



WINTER

FIRST YEAR RIDCES

HEIGHT
M

- 316E+81
«229E+B1
- 313E+81
« 154E+81
« 173E+818
- 2B3E+01

. 185E+81 -

« 3B9E+81
« 185E+81
- 168BE+81
« 906E+84H
» BBIE+06
. 78GE+0D

COHESION
MPR

« 358E-81
35881
. 358E-01
.358E-a1
« 358E-B1
. 350E-81
JASeE-21
«358E-B1
. 358E-01
«358E-81
«358E~01
« 35BE-81
- 358E-81

FRC AGL
RAD,

L43EE+00
- 436E+08
L436E+B0
s 43EE+08
-43GE+0B
~A3EE+BH

WR3GE+BH

«436E+B88
. 436E+08
436E+BE
-43EE+QE
«436E+008
- A3EE+ 08

FORCE
MN

E7ZE+BR2
« 34FE+B2
LEG1E+B2
. 154E+02
« 195E+62
» S3TE+B2
L716E+81
s PPGEE+B2
TO9E+B1
« 184E+82
- S27E+B1
«414E+B)
- 3%6E+61

4-30



*#%#RUN TITLE

*#x£GEOGRAPHIC LOCRTION, WATER DEPTH, DISTANCE OFFSHORE

SHERAR

%2 STRUCTURAL GEOMETRY

TESYT CRSE 7
CANRIDRA
CONICAL
*SLOPE

e.785

WL DIAMETER

163, 080

FREE BOARD

28, 660

#¥%#SEASONS AND SEASON BOUNDARIES

*SEASON INDEX

1

#*BECINHING OF

173. 608

BRERK-UP DATE

i32.1098

#END OF BRERK-UP DRTE

ig7.a80

22,980

*¥*BREAK-UP ICE PARAMETERS
#IHMDEX FOR BRERK~UP LORDING

2

*2FY RIDGE PRRAMETERS
*COVERAGE (PERCENT?

2.3e008E+82
FHEIGHT (M3
©.588008E+08
#LENGTH (M)
P.1580BE+83

*VELOCITY (Ms8>

0.42088E-81

#FRICTION ANGLE

0.43633E+88

#COHESION (MPR)

2.3508BE-01

8. 8800BE+0D
B.9800BE+00
9. 0B0DRE+B0
8.4208BE-91
CRAD.?

8. 080PRE+8D

6. 00620E+08

CHEES

b.eaRRRE+GB0
@.76008E+88
@, 88068BE+806
o.e0oB8E+00
0. 0000BE+BB

B.B0OBBE+OD

35. 68088

FRICTION COEFF.

8.158

NORMAL

NORMAL

DETERMINISTIC
EXPONENTIAL
PETERMINISTIC
EXPONENTIAL
DETERMINISTIC

DETERMINISTIC

40,808

4-31



4-32

*¥¥%2%e PR OCRAM BORER RS #+xxx

PROBABILISTIC ASSESSMENT OF YEAR~ROUND ICE LORDS ON
FIXED OFFSHORE STRUCTURES
DEYELOPED BY DET NORSKE VERITAS
VERSION v2-5-1986€

NAME OF DATR BRSE FILE (MAX., 7 CHRRACTERS)
db7

ENTER RE-START OPTION < 8= 0FF " 't = ON)
e

NARME OF INPUT FILE (MRAX., 7 EHARALTERS)
in?

NAME OF OUTPUT FILE MAX. 7 CHARACTERS)
outL’?

ID YOU WISH TO DUMP INFUT PARAMETERS FOR LORDS ABOVE
A USER-DEFINED CUTOFF YARLUE

AVAILABLE ONLY FOR THE FOLLOWING ICE FERATURES
ICE ISLANDS , ICE ISLAND FRAGMENTS,
MY FLOES + FY RIDGES

1 = ¥YE§ 8 = KO
1

NRHME OF DUMP FILE {MAX. 7 CHRRRCTERS)
dum?

ENTER LOAD CUT-OFF VALUE (MN>
a,

ENTER ERROR TOLERANCE FOR MERN ¥YALUE OF FORCE

*

ENTER BIN WIDTH FOR LOAD PROBABILITY DISTRIBUTION
MAXIMUM NUMBER OF BINS IS 288
ig.

ENTER YOUR FAYOURITE RANDOM NUMBER C(DOUBLE PRECISION)
(WILL BE USED RS SEED FOR RANDOM NUMBER GENERATION
1.da



RUN TITLE ! TESY CARSE 7

EEmm R

10 FILE HAMES

ToR A AS o omegmogvomn o gy

DATR BASE FILE : db7?
INPUT FILE :oin?
DUMP FILE P dum?

ETRTISTICAL PARAMETERS :

L T
TOLERANCE FOR MEAHW FORCE = 8.18E+28
EIN WIDTH FOR FORCE PDF = 1eg.88 MH

BREAK-UP SEARSON @

mmmmEmmm MR

AVERAGE SEASON LENGTH = 28. DRAYS

FIRST YEAR RIDGES :

ARYERAGE INTERARCTIOH RATE = 8.44E+83
HUMBER OF SIMULATIONS = 13

FORCE DISTRIBUTION PRARRMETERS :

FORCE N . _ MERN (MM
HOR. FORCE (ONE COLLISION) 29.26
VLE. FORCE (OHE COLLISION)> 2%9.28
HOR.FORCE <{EXTREMAL> 75.08
YLE.FORCE {EXTREMAL> 73.08

PER SERSON

S.D. (MN>

26.38
26.32
.88
8.08
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RUN TITLE : TEST CRSE 7

232 2% 1 % %

I#0 FILE MAMES :

-t 2 2 S 23 2315

BATA BRSE FILE : db7
INPUT FILE : in7?
DUMP FILE I dum?

STATISTICAL PARAMETERS :

Lt 433 223 ¥ - FoR R

TOLERANCE FOR MERN FORCE = g.18E+88
BIN WIDTH FOR FORCE PDF = 18.86 MN

BRERK-UP SERSON 2

R M S O ST o I

RAVERAGE SEASON LENGTH = 28. DAYS

FIRST YERR RIDGES :

AYERAGE INTERACTION RATE = 8.44E+83 PER SERSON
NUMBER OF SIMULATIONS = 13

FORCE DISTRIBUTION PARRMETERS i

FORCE MERN (MN) $.D. <HN>
HOR. FORCE (ONE ﬁQLLISIGN) 2?.26 26,38
YLE. FORCE (ONE LCOLLISIONY 29.28 26.32
HOR.FORCE (EXTREMAL) 75.88 e.808

VLE.FORCE (EXTREMAL> 75.89 8.ea



BRERK-UP

FIRST YERR RIDGES

HEIGHT
M

. 316E+81
« Z28E+81
«» 313E+81
« 154E+01
« 173E+B1
«283E+81
. 183E+B1
« 339E+BY
- 105E+81
- 15BE+B1
- SBGE+0E
«BB3E+B8
. 786E+B8

COHMESION
MPA

«358E-81
- 3SBE~D1
. 358E-81
« 358E-81
-350E-91
- 350E~O1
« 3598E-01
- 330E-01
- 358E-B1
- 35eE-a)
. 358E-01
«358E~-D1
- 35BE-81

FRC AGL
RAL.

-436E+08
+43EE+6H
«43E6E+00
«436E+BE
«436E+80
«A36E+RE
«43EE+B0
L43CE+80
.436E+80
« 436E+00
. 436E+88
+436E+DB
-436E+80

HOR. FORCE

MH

«E72E+B2
»347E+D2
EE1E+BZ
. 154E+82
«195E+82
S37E+B2
- 716E+81
« PPEE+B2Z
- PESE+EL
- 184E+82
«S527E+81
«414E+81
« 396E+81

YLE. FORCE

MH

LE73E+02
« 348E+82
«B6Z2E+B2
155E+a2
«- 198E+B2
«S37E+B2
«TI7E+B1
- 776E+B2
LTIBE+@]
« 184E+82
«528E+81
<H14E+B1
« 397E+81
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*%ERUN TITLE
TEST CRSE &

£+ #LEOGRAPHIC LOCATION, WATER DEPTH, DISTRNCE OFFSHORE

CANADA

LANDFRST

##:STRUCTURAL GEOMETRY

VERTICAL

CIRCULAR

*DIAMETER
186. 880

206.000

*#*BEASONS AND SEARSON BOUNDRRIES

®#SEASON INDEX

2

*FREEZE-UF DRTE

369, 008

22.800

*BEGINNING OF BRERK-UFP DRTE

173,080

is.1809

**#2#UINTER ICE PARAMETERS

*#INDEX FOR WINTER LOADING CASES

1

*RATE OF FY ICE GROMWTH

B.888580

#*LEVEL ICE PARAMETERS
*CREEP EXPONENT, CREEP MULTIPLIER, RATE OF VELOCITY REAKS

9.308E+0}

B.108E-84

#PEAK VELOCITY (M-8)

8. 15880E-83

7
B.42368E-84
e.85008E-084
0. 12788E-83
8.21208E-03
9. 46€00E-83
8,.97488E-83
@, 12288E-92

#BREAK-OFF INDEX
8

8. 24085E-93

€. 8080BE+80
8.76380E+08
8. 83588E+00
€. 88600E+D0
8.92402E+88
8.93108E+88
2.10080E+01

NORMAL

NORMAL

8. 188E+83

8.42300E-84 RUMERICAL

S.888
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4-36

¥EE%k% P R OGC R A M BORERS #exss

PROBRABILISTIC RSSESSMENT OF YERR-ROUND ICE LOADS ON
FIXED OFFSHORE STRUCTURES
DEVELOPED BY DET NORSKE YERITAS
VERSIDN V2-5-~1%8¢

NRME OF DATA BRSE FILE (MAX. 7 CHARACTERS)
dbg

ENTER RE-START OPTION ¢ § = OFF I = O
a

NAME OF INPUY FILE (MAX. 7 CHARACTERS)
ing

NAME OF QUTPUT FILE (MAX. 7 CHARACTERS)
aut g

DO YOU WISH TO DBUMP INPUT PRRAMETERS FOR LOADS RBOVE
R USER-DEFINED CUTOFF VALUE

AYAILABLE OHLY FOR THE FOLLOWING ICE FEATURES :
ICE ISLANDS , 1IcCE ISLANYD FRAGMENTS,
MY FLOES + FY RIDGES

1 = YES 8 = NO
8

ENTER ERROR TOLERANCE FOR MERN VALUE OF FORCE

L

ENTER BIN WIDTH FOR LOARD PROBABILITY DISTRIBUTIOM
MAXIMUM NUMBER OF BINS Ig& 2e8
ie.

ENTER YDUR FAVYOURITE RANDOM NUMBER  (DOUBLE PRECISIONS
(WILL BE USED RS SEED FOR RANDOM MNUMBER GENERRTION
i.de



437

RUN TITLE ! TEST CHRSE 8

-1 2% 4335 %

I-0 FILE HARMES @

MO R 2 I AT Ao e

DATR BRSE FILE
INPUT FILE

dbi3
i3

[T ANT

STRTISTICRL PARAMETERS

TOLERANCE FOR MERN FORCE = 8. 18E+88
BIN WIDTH FOR FORCE PDF = 18.88 MH

WINTER SERSON :

foE et 4 S -3 § 53]

AYERAGE SEASON LENGTH = 229. DAYS

FIRST YEAR LEVEL ICE

MONTHLY EXTREMAL FORCE DISTRIBUTION PRRR&ETEES CMN>

HONTH MO. ICE THK. NO. OF SIMS. HMEANCMNY S.D, (MN)
2 .84 13 125.¢0 e.22
3 1.18 7 83.08 8.81
4 1.353 8 1£5.86 9.88
5 1.61 i 195,88 .28
& 1.86% & 125.68 e.01
7 2.12 6 145,06 8.080

SEASON EXTREME FORCE (MN)
MERN = 135.88 MM
8TDh. DEV. = 86.28 nN



4.38

##%RUN TITLE

TEST CRSE 9
*#*GEOGRAPHIC LOCRTION, HATER DEPTH, DISTANCE OFFSHORE
U.s. FARCK 3e.a08 45. 888
#**STRUCTURRL GEOMETRY
CONICAL
#SLOPE WL DIRMETER FREE BOARD FRICTION COEFF.
8.785 75,8080 28. 8648 B.159

*#*SEASQONS AND SEASON BOUNDRRIES
+SEASON INDEX

2
*FREEZE-UP DATE
3le.808 21.888 HORMAL
#*BEGINNING OF BREAK-UP DATE
199. 6068 213,680 HORMAL

#¥#%UINTER ICE PRARAMETERS
#IMDEX FOR WINTER LOADING CASES
H

*RATE OF FY ICE GROWTH

8.288508
#:LEVEL ICE PRRAMETERS
*FLEXURAL STRENGTH [AVERAGE ,NEAN AND S.D. OF EXTREMAL COMPONENT
0.288E+80 8.188E+80 8.588E-01
#*ELASTIC MODULUS AND POISSON’S RATIO
©.58BE+81 8.380E+88
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*¥x£¥% P R O G RAM BORERS nesxs

PRUBABILISTIC ASSESSMENT OF YEAR-ROUND ICE LOADS ON
FIXED OFFSHORE STRUCTURES
DEVYELOPED BY DET WORSKE YERITRS

VERSION v2-5-1984

NAME OF DATR BASE FILE (MAX. 7 CHARARCTERS)
db%

ENTER RE-START OPTION ¢ § = OFF 1 = ON)
e

NAME OF INPUT FILE (MAX., 7 CHARACTERS)
ing

NAME OF QUTPUT FILE (MAX. 7 CHARACTERS)
outL S

DO YOU WISH TO DUMP INPUT PARAMETERS FOR LOADS ARBOVE
R USER-DEFINED CUTOFF VALUE

RVAILABLE ONLY FOR THE FOLLOWING ICE FEATURES :
ICE ISLANBS , ICE ISLAND FRAGMENTS,
MY FLOES y FY RIBGES

i = YES 8 = NO
é

ENTER ERROR TOLERANCE FOR MEAN YRLUE OF FORCE

ENTER BIN WIDTH FOR LOAD FROBABILITY DISTRIBUTION
MAXIMUM NUMBER OF BINS IS 200
18.

ENTER YOUR FAYOURITE RANDOM NUMBER  (DOUELE PRECISIONS
(WILL BE USED AS SEED FOR RANDOM NUMBER GENERRTION
i.dB
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RUN TITLE ! TEST CHSE 9

Enmsmoamm

I-0 FILE NRMES :

EmomosSR sy

DATA BASE FILE
INFUT FILE : in's

STATISTICAL PRRAMETERS

TG I NT R A AT S o o o e e e e om

TOLERANCE FOR MEAN FORCE = 8.18E+88
BIN WIDTH FOR FORCE PDF = 18.88 MmN

WINTER SERSON 3

EmmmESEmRmmais

RYERAGE SERSON LENGTH = 254, DAYS

FIRST YEAR LEYEL ICE :

MONTHLY EXTREMRAL FORCE DISTRIBUTION PRARAMETERS C(MND :

HOR. FORCE YLE. FORCE

KRG, THK. SIMS, MEANCHNY  S.D.(MN> MERNCMNY  S.D. ¢HND
i 8.55 € 32.66 B.27 24.186 8.2
4 8.88 £ 48.86 8.26 . .38.55 B.2
3 1.8¢ & £3.36 8.57 46.87 9.4
4 1.31 6 78.74 e.34 88.25 8.3
5 1.57 & 94.54 8,39 £9. 54 8.4
& 1.82 € 118.8€¢ B.81 81.42 8.6
I 2.88 € 125.99 1.58 93.28 1.1
8 2.33 € 148,88 8.74 184,15 8.5

SEASON EXTREME FORCE (MN)>

HOR. FORCE :
MERN = i41.67 MH
57D, DEV. = 4.71 HH

VLE. FORCE :
HERH = 185.868 MN

7L, DE¥. = 8.88 #MN



*2&RUN TITLE
TEST CRSE 1g
**%GEOGRAPHIC LOCRTION, WATER DEPTH, DISTANCE OFFSHORE

CANADA SHERR 58. 880
¥%#STRUCTURAL GEOMETRY
YERTICAL
POLYGONAL
*NUMBER OF SIDES AND CIRNER COORDINATES
4

58. 680 53, 600

Ye.e00 -3, oo

~-58. 088 ~-58. 080

~50. 0809 5a. 600

**%¥5ERSONS AND SEASON BOUNDARIES
*SEASON INDEX

H
#*BEGINNING OF BREAK~UP DRTE

173.¢608 13.188 NORMAIL
¥*END OF BREAK-UP DRTE
187.0608 &2.988 NORMAL

*¥¥BRERK~UP ICE PRRAMETERS
*INDEX FOR BREAK-UP LORDING CRSES
1
¥FY ICE THICKNESS
i.580808
*#LEVEL ICE PARAMETERS

4-4]1

86¢. 6806

*ICE PRESSURE :RVERAGE s AND MERN AND $.D. OF EXTREMAL COMPONEN T

e, 3DPE+BR 9.200E+B0 8.159E+80
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*5%k%x¥% PR OGRAMNM BOREAS xexx:

PROBABILISTIC ASSESSMENT OF YERR~ROUND ICE LOADS ON
FIXED OFFSHORE STRUCTURES
DEYELOPED BY DET NORSKE VERITARS

VERSION v2-5-198¢

NAME OF DATA BASE FILE (MAX. 7 CHARARCTERS)
dbis

ENTER RE-START OPTION ¢ 8 = OFF 1 = OW)
e

NAME OF INPUT FILE (MAX. ¥ CHARARCTERS)
inié

NAME OF OUTPUT FILE {(MAX. 7 CHARACTERS:
out ig

DO YOU WISH TO DUMP INPUT PARARMETERS FOR LOADS RABOVE
R USER-DEFINED CUTOFF VALUE

AYAILABLE ONLY FOR THE FOLLOWING ICE FERTURES :
ICE ISLANDS , ICE ISLAND FRAGMENTS,
MY FLOES » FY RIDGES

1 = YES 8 = NO
B

ENTER ERROR TOLERANCE FOR MEAN VALUE OF FORCE
» 1

ENTER BIN WIDTH FOR LWOAD PROBABILITY DISTRIBUTION
MAXIMUM NUMBER OF BINS IS 288
ia.

ENTER YOUR FRYOURITE RANDOM NUMBER (DOUEBLE PRECISIGNS
(HWILL BE USED RS SEED FOR RANDOM NUMBER GEMERATION
i.d@é



RUN TITLE ! TEST CRSE 19

L2433 43

1-0 FILE NAMES :

Hoo oo o

DATAR BASE FILE : dbiad
INFUT FILE ¢ inid

STRTISTICAL PRARAMETERS

»
L s 2 kXS EEI3 1 %4

TOLERANCE FOR MERM FORCE = 8.16E+08
BIN MIDTH FOR FORCE FPDF = 18.68

BREAK-UP SERSON :

343 -f- 3324

AVERARGE SEASON LENGTH = 28. DAYS
FIRST YEAR LEVEL ICE :

SEASON EXTREME FORCE (MH)

MERN = 116.86 HMH
5TD. BEVW. = BB.PZ MM

MHN

4-43
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