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3.2.1  Convoy Operations (Supply)PRIVATE 
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Abstract:  This collection of algorithms calculates the road distance occupied by a column of vehicles transporting supplies and the amount of time required by that column of vehicles to pass a point on the road.  Requirements are based on the number of vehicles in the column and the operational conditions for the theater of operations. 
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VARIABLES
Inputs:  The following inputs are required to implement these algorithms.  These inputs are normally obtained from the unit SOP, the distribution plan, the movement program, and the OPLAN.

Rate —  Rate of March
The rate of march is the average number of kilometers traveled in one hour by all vehicles in a convoy.

Example:  Rate = 25 KMIH

MTGap — March Time Gap

The time measured between march units as they pass a given point.  It is measured from the trail vehicle of one march unit to the lead vehicle of the following march unit.

Example:  MTGap = 2 minutes
STGap — Serial Time Gap

The time measured between serials as they pass a given point.  It is measured from the trail vehicle of one serial to the lead vehicle of the following serial.

Example:  STGap = 5 minutes
VDGap — Vehicle Distance Gap
Vehicle gap is expressed in meters, representing the gap between vehicles.

Example:  VDGap = 50 meters

AveL  —  Average Length of Vehicle
The average length of vehicle is expressed in meters, representing the average length of the most common vehicle in the column.

Example:  AveL = 12 meters [this assumes a tractor (LIN = T61239) and semi-trailer (LIN = S70027)]



NMU —  Number of March Units 

The total number of march units in the convoy.

Example:  NMU = 4 march units

NS — Number of Serials

The total number of serials in the convoy.

Example: NS = 2 serials

TVeh — Total Number of Vehicles

The total number of vehicles in the convoy.

Example: TVeh = 11 vehicles

Outputs:  This collection of algorithms calculates the following:

Time Gap:  The total time of all time gaps between march elements and serials, TGap.

March Unit Road Space:  The length of roadway which all the march units in a column or serial occupy, RSpaceMU.
Total Road Space:  The length of any column or element of a column or the length of roadway which a column occupies, TRSpace.

Pass Time:  The length of time required by a column or its elements to pass a given point on the route, PTime.

ALGORITHMS

The following examples of convoy algorithms are based on a “Close – Daylight” type of formation.

The sample input data are provided in Figure 3.2.1-1, and Tables 3.2.1-1 and 3.2.1-2.

Figure 3.2.1-1 Input Data – Example of Convoy Formation 
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NOTE: From FM 55-30

Table 3.2.1-1  Input Data – Type of Vehicle Formation
	Type of Formation
	When Used
	VDGap

(Gap Between Vehicles)
	Rate

	Close - Daylight
	Poorly marked routes,

Congested areas,

Reduced visibility
	25 to 50 M
	25 KMIH

	Close - Night
	Blackout conditions
	15 to 30 M
	12 KMIH

	Open - Daylight
	Well marked routes,

highways
	100M
	40 KMIH

	Open - Night
	Head light conditions
	50 to 100 M
	40 KMIH


NOTE: From FM 55-30
Table 3.2.1-2  Input Data – Typical Convoy Information (based on the scenario)

	NS
	2

	NMU
	4

	TVeh
	11

	Rate (KMIH)
	25

	VDGap (Meters)
	50

	AveL (Meters)
	12

	MTGap (Minutes)
	2

	STGap (Minutes)
	5


Density:  This algorithm computes the road space that all the vehicles in all the march units in a column occupy based on the average length of the vehicles and the gap distance between vehicles.

Algorithm 1
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For example, the road space occupied by the four march units in the column, with an average vehicle length of 12 meters and a gap between vehicles of 50 meters is 0.482 KM, calculated as follows:

Example of Algorithm 1
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Time Gap:  This algorithm computes the total space between march units and serials in a column or convoy.

Algorithm 2
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For example, the total space between march units and serials is 9 minutes, calculated as follows:

Example of Algorithm 2
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Road Space:  This algorithm computes the length of any column or element of a column or the length of roadway which a column occupies.

Algorithm 3
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For example, the road distance occupied by the column of vehicles in the example is 4.232 kilometers, calculated as follows:

Example of Algorithm 3
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Pass Time:  This algorithm computes the time for a column or its elements to pass a given point on a route.

Algorithm 4
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For example, the pass time for the column in this example is 10.746 minutes, calculated as follows:

Example of Algorithm 4
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Hardware/Software:  This collection of algorithms has been documented in the appropriate Transportation Field Manuals.  There is no known computer applications.

Assumptions/Limitations:  These algorithms are strictly definitions of the equations required to automate the movement of a convoy in a simulation or model.  These algorithms can be used in combat or logistics models and simulations to determine the length of a convoy and the time required for a convoy to clear a given point on a route.

Discussion:  These algorithms describe the equations used in calculation of convoy operations.  These equations have been in standard use throughout the Army for years.  The equations are valid if the underlying data and rates are appropriate for the planned operations.  Note that algorithms #1 and #3 are deviations from FM 55-30 and are for use in models and simulations only.  These deviations insure mathematical accuracy and were approved by DCD TC (LTC Koch).

References:  FM 21-305 Manual for the Wheeled Vehicle Driver, 27 Aug 1993

                      FM 55-10   Movement Control, 9 Feb 1999

                      FM 55-15   Transportation Reference Data, 27 Oct 1997

                      FM 55-30   Army Motor transport Units and Operations, 27 Jun 1997                                                   (Chg1, 15 Sep 1999)

Models Incorporating the Algorithms:  There are no known models incorporating these algorithms.

Data:  Unless otherwise noted, all data/rates are available from the referenced Field Manuals and USA CASCOM (DCD-TC).  
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