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HST Loading is an additional module to HST, the Wolfson Unit's hydrostatics,
stability and tank capacities program. HST Loading calculates weights and
centres, loading conditions, longitudinal strength, maximum KG and intact
stability criteria and inclining experiment data. The module uses the hull
definition from HST.

WEIGHTS AND LOADING

The Weights and Loading creates databases of information for use in the
Loading Conditions, Longitudinal Strength, and Inclining Experiment. It can also
be used as a general-purpose weights and centres calculator.

The program operates upon weight data in one of two ways. Deadweights are a
matrix of weight items, each of which appears in all of the specified loaded
conditions. Deadweights are used to define a vessel's various loadings for
operation of both the Loading Conditions, and Longitudinal Strength calculation
methods. Weight Groups are used for the definition of blocks of weight data.
These blocks may be used on their own, as in the Inclining Experiment program,
where they are used to define the items to be added to and removed from the
vessel in her as inclined state prior to calculating the lightship. Alternatively,
Weight Groups may be referenced as single weight items either in other Weight
Group blocks, allowing groups of weight items to be collected together to form
larger blocks, or in Deadweights. Tank definitions created in HST may also be
loaded and weight items referenced to these either by Weight, Percentage Full,
Sounding, or Ullage.

For each item, in each condition, the following data may be specified: name,
weight, LCG, VCG, HCG, FSM and distributed length. Data may also be repeated
from one condition to another.
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Deadweights

Deadweights data entry is always made on an item basis, entering the
appropriate information for the item in all defined conditions. Existing data may
be edited on either a deadweight or a condition basis.

Weight Groups

When Weight Groups are referenced in other Weight Groups or Deadweights,
the program automatically recalculates weight data as they are changed.

Tank Capacities

An item of weight in a Deadweight or Weight Group may be calculated as a Tank
content from one of the Tank definitions. When editing, a window opens in order
that the mode of calculation, the SG, and the Sounding, Ullage, % Full, or weight
value can be entered.

The SG may be edited as normal, as can the value of either Sounding, Ullage, %
Full, or weight. The program will not allow values outside the range of Sounding,
Ullage, or maximum volume to be selected.

Weight Reference Point

In many instances, weight data are referred not to the midships position, which
is the normal datum used in the definition of the hull shape, but to the aft
perpendicular. The program therefore has the option of entering a Weight
Reference point any where in the hull, to which positional values are related.
Information regarding the vessel's lightship condition, draught mark location,
and rake of keel can also be set.

Loading Conditions

The Loading Conditions part of the module computes the displacement, sinkage,
trim, and initial stability for vessels defined in the HST, given the loading
conditions specified in Weights and Centres. It has been written specifically to
assist in the compilation of Stability Information Booklets, as the printed output
is suitable for direct inclusion in the booklet.

The loaded conditions are combined with the vessel's lightship displacement
condition in order to calculate the final displacement, draught, trim, and initial
stability. The results may be used in the calculation of Intact Stability or
Maximum KG stability criteria.

If the overall centre of gravity lies off the centreline, the program makes an
estimate of the vessel's list angle.

LONGITUDINAL STRENGTH

The Longitudinal Strength part of the module combines the hull data from HST
and the loading conditions, in order to derive shear force and bending moment
diagrams. A trochoidal wave profile can be defined, with its crest at a specified
point along the hull, in order to calculate for maximum hogging and sagging
cases.

The load curve is created from three sources. Firstly the Deadweights are used.
This contains not only the weights and their longitudinal position, but also the
distributed lengths. Secondly, large items of structure in the lightship weight
distribution may be set using a Weight Group. Thirdly, the remaining lightship
weight distribution is modelled as a curve of weight ordinates along the vessel's
length, or may be selected from one of a number of standard coffin diagrams.

Having determined the load curve, the program proceeds to integrate the
section data in order to balance the vessel, either in still water or on the wave
profile specified. The resulting curve of buoyancy is added to the load curve in
order to calculate the Shear Force. The shear force data are then integrated to
produce Bending Moment values. If required, the vessel's stiffness may also be
input. In this case, the bending moment data are used to create a further table of
deflections.

Data are calculated at all weight discontinuities. In addition, points may be
requested at constant spacing along the vessel. The resulting wave profile may
be output as well as the strength data.

The results may be plotted in the program or using the Wolfson General Plotting
Program, GoPlot.
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MAXIMUM KG

The Maximum KG part of the module performs a number of tasks primarily
related to matching calculated stability curves with a variety of stability criteria.
These are as follows: maximum allowable KG, wind heeling, turning moments,
passenger crowding, general heeling limits, and GZ curve summaries.

The program calculates GZ curves and in addition, a set of IMO compatible
stability criteria is required. A number of data files of IMO stability criteria are
provided with the program, covering general cargo and passenger vessels,
offshore supply vessels, timber vessels, pontoons, and fishing craft. However, the
program enables additional sets of criteria to be constructed to suit local
requirements. A typical set of criteria for cargo vessels would be:-

The maximum allowable KG routine will match a given displacement condition
to the criteria, and calculate the allowable KG and deadweight moments.

The criteria covered within the program are as follows:

1: The area up to A degrees shall be B

2: The area up to A degrees or downflooding angle shall be B

3: The area between A and B degrees or downflooding angle shall be C

4: The angle of maximum GZ shall not be less than A degrees

5: GZ shall be at least A at angles of B degrees or more

6: GM shall be at least A

7: The area up to the angle of maximum GZ shall be A

8: GZ shall be positive up to A degrees

9: GZ shall be at least A from B to C degrees

10: Area to A degrees shall be B or area to C degrees shall be D, varying linearly
11: Weather Criterion

12: GZ at wind equilibrium shall be less than A times maximum GZ

13: IMO Grain heeling

14: Passenger crowding

15: Applied heeling moment

16: Turning moment

17: HSC Code, Annex 7, Multihull wind/wave rolling

18: Crane loads

19: IMO Mobile Offshore Drilling Units (MODU)

20: UK MOD Crane/Turning

21: The equilibrium heel angle shall not exceed A degrees

22: The range to the downflooding angle beyond equilibrium shall be at least A
23: The max GZ to the downflooding angle beyond equilibrium shall be at least A

24: The freeboard of any margin line point shall not be less than A metres
25: Maximum steady heel angle to prevent downflooding in gusts

26: The area up to A degrees beyond equilibrium shall be B

27: GZ shall be positive up to A degrees beyond equilibrium

28: Sarchin & Goldberg

29: HSC Code, Annex 7, 1.1, Area under GZ curve

30: The max GZ up to A degrees beyond equilibrium shall be at least A
31: The freeboard of any downflooding point shall not be less than A
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