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6.2  Container/Materiel Handing Equipment (C/MHE) – Supply Support Activity

        (SSA) – Based on Containers

Keywords:  Container, Flatrack, Pallet, Forklift, 

Abstract:  This set of algorithms calculates the C/MHE equipment hours needed to perform supply and distribution missions at all SSAs.  These algorithms use time-distance relationships to compute the total daily workload in terms of C/MHE lifts, job hours, and provide a recommended mix of C/MHE for any supply and/or distribution mission.  C/MHE requirements are based on the number of containers (by type and class) received and/or issued at a specific SSA. 

Proponent:
United States Army Combined Arms Support Command



CMD GRP



Attn:  ATCL-C



3901 A Ave Suite 220



Fort Lee, Virginia  23801-1809



Email:
LOGSTDS@lee.army.mil
DESCRIPTION:  The number of containers are obtained from Section I of the TOE.  Care must be exercised as the number of containers are based on Receive to Store function OR Store to Issue function OR Receive to Store and Store to Issue function (i.e., throughput).  The SMEs establish what percentage of the containers (by type) will be processed through each method of operation (i.e., As Is, Break & Store, Pick & Pack, Cross Dock, and Manual Handling).  These containers are then converted to an equivalent number of pallets.  The total required time (by type C/MHE) results from multiplying the number of containers or pallets by the handling time (lift, move, and place) of a specific type C/MHE.  This time is than adjusted for environmental factors and operational rate of the equipment.  The required number of C/MHE (by type) is calculated by dividing the adjusted required time by the operational availability of the equipment and personnel.  If the number of containers of supply are Receive to Store OR Store to Issue, then a comparison is made between the C/MHE requirements for receive and for issue, and the largest number is selected.  If the containers are throughput, then the total number of C/MHE is the sum of the two requirements.

VARIABLES

Inputs:  The following inputs are required to implement these algorithms. These inputs are normally obtained from doctrine, shipping manifests, or subject matter experts (SME). 

srci – Standard Requirements Code (SRC)

The SRC (srci) of an individual SSA.

Example:  src1 = ?????L000, QM Supply Company (GS)

NOTE:  This is a fictitious unit used for illustrative purposes.

CLASS – Class of Supply

The class of supply being received or issued.

Example:  I-S = Class I Subsistence

CMHE – Container/Material Handling Equipment (C/MHE) Type

The type of C/MHE that will be used to move containers and pallets.

Example:  RTCH = 50K Rough Terrain Container Handler, 10K = 10K ATLAS, 4K = 4K Rough Terrain Forklift, YT = Yard Tractor, and PLS = Palletized Load System.

CONT – Container Type

The type container (CONT) in or on which cargo is being received or issued.

Example:  20’ = 20’ ISO, 40’ = 40’ ISO, FR = Flat rack, 463 = 463L Pallet, BBSP = Break Bulk Stake & Platform Trailer, and BBVN = Break Bulk Trailer Van

PLTS – Pallets

The standard pallet used to transport cargo. Pallet dimensions are 40 inches wide by 48 inches long with a total capacity of approximately 40 cubic feet.

Di – Distances

The distances to be traveled by C/MHE between and within the various areas in the SSA.

Example:  D4 = 150 meters (The distance between the Receive and Store areas)

NOTE:  The default value has been determined to be 25 meters.

MRL(CMHE) – Move Rate Loaded

The move rate, in minutes per meter, of a specific C/MHE carrying a load.

Example: MRL(10K) = 0.0124 minutes per meter

MRU(CMHE) – Move Rate Unloaded

The move rate, in minutes per meter, of a specific C/MHE with no load.

Example: MRU(10K) = 0.0047 minutes per meter

LT(CMHE) – Lift Time

The time (in minutes) required to position an item of equipment (C/MHE) for making a lift and lifting a pallet or container.

Example:  LT(10K) = 2 minutes

PT(CMHE) – Place Time

The time (in minutes) required to position an item of equipment (C/MHE) and pallet or container, and lowering the load to the ground or top of the stack.

Example:  PT(10K) = 2 minutes

METH – Method of Receiving/Issuing Supplies

There are five methods of receiving or issuing cargo at the SSA.

Example: ASIS = As Is Operation, B&S = Break & Store Operation, P&P = Pick & Pack Operation, CD = Cross Dock Operation, CUST = Customer Pickup Operation, and MH = Manual Handling Operation.

NOTE: In the Manual Handling Operation, individual items are manually moved during the receive and/or issue operations, and requires no C/MHE. 

%METHRECCLASS (CONT, METH) – Percent of a Class of Supply Received by Container and Method

The percent of a class of supply that is being received by one of the five methods indicated above in a specific type of container.

Example: %METHRECI-S(20’, ASIS) = 60
%METHISSCLASS (CONT, METH) – Percent of a Class of Supply Issued by Container and Method

The percent of a class of supply that is being issued by one of the five methods indicated above in a specific type of container.

Example: %METHISSI-S(20’,ASIS) = 30
FACTCONT (PLTS) – Pallet Factor by Type of Container

Factor used to convert the number of containers of a class of supply to an equivalent number of pallets

Example:  FACT20’(PLTS) = 16

MOPPLVL (%TIME) –Percent of Time at a MOPP Level 

The percent of time that an SSA is operating at a specific MOPP level.

Example: MOPP0(%TIME) = 100 

MOPP (LVL) – Factor for MOPP Level

The factor used to adjust the required time of an operation to account for working at a specific MOPP level.

Example: MOPP (0) = 1.0

MUDDEP(%TIME) – Percent of Time Adverse Terrain 

The percent of time that the equipment in an SSA is operating in a specific depth of mud.

Example: MUD<2”(%TIME) = 100 

MUD (DEP) - Factor for Mud Level

The factor used to adjust the required time of an operation to account for working in a specific depth of mud.

Example: MUD (<2”) = 1.0

LIGHTTYPE(%TIME) –Percent of Time at Light Level 

The percent of time that an SSA is operating at a specific level of light.

Example: LIGHTNI-IL(%TIME) = 50 

LIGHT (TYPE) - Factor for Light Level

The factor used to adjust the required time of an operation to account for working in a specific level of light.

Example: LIGHT (NI-IL) = 1.2

OPRCMHE(%) – Percent Operational Availability of CMHE

The percent of time that a specific type of C/MHE is operationally available.

Example: OPR10K(%) = 90 

OPDAY - Operational Day

The number of hours per day in which C/MHE and operators are normally employed in shifts.

Example:  OPDAY=20 hrs (2 shifts of 10 hrs)

NOTE:  The following abbreviations are used in all standards documents for the purpose of simplification–



Class I-S

Subsistence



Class I-W

Water



Class IV-B

Barrier Material



Class IV-C

Construction Material



Class V-W

Weapons Ammunition



Class V-B

Bulk Ammunition



Class VIII-PAT
Medical Supplies-Patient Based



Class VIII-POP
Medical Supplies-Population Based

Outputs:  The following collection of algorithms provides all the calculations needed to determine the quantity of container/material handling equipment required in a specific Supply Support Activity (SSA).

FIXED DATA

The following Tables provide the fixed data required to use the SSA algorithms.

Use these values if more current and/or appropriate data is not available.

Table 6.2.1-1  Move Rate & Lift/Place Time for C/MHE
	CMHE
	Move Rate  (Minutes per meter)
	Lift Time (LT)

(Mins)
	Place Time (PT)

(Mins)

	
	Loaded (MRL)
	Unloaded (MRU)
	
	

	RTCH
	0.0186
	0.0075
	2
	2

	PLS
	0.0037
	0.0019
	3.5
	3.5

	10K
	0.0124
	0.0047
	2
	2

	4K
	0.0124
	0.0047
	2
	2

	YT
	0.0124
	0.0047
	2
	2


Table 6.2.1-2  Environmental Factors (METT-TC)

	MUDDEP
	<2”
	2”<6”
	6”<12”
	12”<18”
	18” +

	MUD
	1.0
	1.1
	1.2
	1.3
	1.4

	
	
	
	
	
	

	MOPPLVL
	0 (Clear)
	1
	2
	3
	4

	MOPP
	1.0
	1.1
	1.2
	1.3
	1.4

	
	
	
	
	
	

	LIGHTTYPE
	Day 
	NI-IL

(Night Illum)
	NI-NI

(Night NonIllum)
	BO

(Blackout)

	LIGHT
	1.0
	1.2
	1.3
	1.4


NOTE:  The above tables were developed by CASCOM SMEs for use in the C/MHE Study.

Table 6.2.1-3  Conversion Factors (Containers to Pallets)
	Type of Container

(CONT)
	Pallets (PLTS)

Factor (FACT)

	
	

	20’
	16

	40’
	32

	FR
	12

	463
	4

	BBSP
	20

	BBVN
	12


NOTE:  Pallets are assumed to be 40” x 48” and are placed in containers with long side front to back.

Table 6.2.1-4  Type C/MHE Required by Method of Operation
	METH
	OPERATION


	20’ISO

(20’)
	40’ISO

(40’)
	FTRK

(FR)
	463L

(463)
	S&P

(BBSP)
	VAN

(BBVN)
	CBIN



	ASIS
	RECR-S
	RTCH
	RTCH
	PLS
	10K
	NA
	NA
	NA

	
	ISSS-O
	RTCH
	RTCH
	PLS
	10K
	NA
	NA
	NA

	B&S

P&P
	RECIN-R
	RTCH
	RTCH
	PLS
	10K
	NA
	NA
	NA

	
	RECR-S
	10K
	4K
	10K
	10K
	10K
	4K
	NA

	
	ISSS-I
	10K
	4K
	10K
	10K
	10K
	4K
	NA

	
	ISSI-O
	RTCH
	RTCH
	PLS
	10K
	YT
	YT
	NA

	CD
	RECIN-R
	RTCH
	RTCH
	PLS
	10K
	NA
	NA
	NA

	
	RECR-I
	10K
	4K
	10K
	10K
	10K
	4K
	NA

	
	ISSI-I
	10K
	4K
	10K
	10K
	10K
	4K
	NA

	
	ISSI-O
	RTCH
	RTCH
	PLS
	10K
	YT
	YT
	NA

	CUST
	ISSS-I
	NA
	NA
	NA
	NA
	NA
	NA
	10K

	
	ISSI-I
	NA
	NA
	NA
	NA
	NA
	NA
	10K

	MH*
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA


* C/MHE is not required

ALGORITHMS

The input data for the following algorithms is provided in Table 6.2.1-9, found at the end of this document.

Number of Containers Received/Issued by Type Container and Method of Operation:

Number of Containers Received by Class of Supply, Type Container, and Method of Operation:  This algorithm computes the number of containers for a class of supply being received at the SSA by a specific type of container and the method of operation.

Algorithm 1
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Example of Algorithm 1
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Table 6.2.1-5  Output Data – Number of Containers for a Class of Supply Received by Container Type and Method of Operation for srci = ?????L000

	CLASS
	REC

	
	CONT
	#CONT
	METH

	
	
	
	ASIS
	B&S
	CD
	MAN

	
	
	
	%
	#CONTREC
	%
	#CONTREC
	%
	#CONTREC
	%

	I-S
	20’
	22
	60
	13.2
	35
	7.7
	5
	1.1
	

	
	40’
	18
	50
	9.0
	45
	8.1
	5
	0.9
	

	
	463
	12
	
	
	65
	7.8
	30
	3.6
	5

	
	BBSP
	4
	
	
	95
	3.8
	5
	0.2
	

	II
	20’
	13
	30
	3.9
	65
	8.4
	5
	0.7
	

	
	40’
	8
	25
	2.0
	70
	5.6
	5
	0.4
	

	
	463
	7
	
	
	90
	6.3
	5
	0.7
	5

	
	BBSP
	6
	
	
	90
	5.4
	5
	0.3
	5

	IIIP
	20’
	4
	30
	1.2
	65
	2.6
	5
	0.2
	

	
	40’
	3
	25
	0.7
	70
	2.1
	5
	0.2
	

	
	463
	3
	
	
	85
	2.5
	5
	0.5
	10

	
	BBSP
	3
	
	
	95
	2.8
	5
	0.2
	

	IV
	20’
	22
	30
	6.6
	65
	14.3
	5
	1.1
	

	
	40’
	14
	25
	3.5
	70
	9.8
	5
	0.7
	

	
	463
	12
	
	
	90
	10.8
	5
	0.6
	5

	
	BBSP
	11
	
	
	95
	10.4
	5
	0.6
	


Number of Containers Issued by Class of Supply, Type Container, and Method of Operation:  This algorithm computes the number of containers for a class of supply being issued at the SSA by a specific type of container and the method of operation.

Algorithm 2


[image: image3.wmf](

)

(

)

(

)

100

,

#

,

#

#

METH

CONT

%METHISS

CONT

CONTISS

METH

CONT

CONTISS

CLASS

CLASS

CLASS

´

=


Example of Algorithm 2
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Table 6.2.1-6  Output Data – Number of Containers for a Class of Supply Issued by Container Type and Method of Operation for srci = ?????L000
	CLASS
	ISS

	
	CONT
	#CONT
	METH

	
	
	
	ASIS
	P&P
	CD
	MAN

	
	
	
	%
	#CONTREC
	%
	#CONTREC
	%
	#CONTREC
	%

	I-S
	20’
	16
	30
	4.8
	65
	10.4
	5
	0.8
	

	
	40’
	2
	100
	2.0
	
	
	
	
	

	
	FR
	8
	
	
	100
	8.0
	
	
	

	
	463
	12
	
	
	95
	11.4
	
	
	5

	
	BBSP
	25
	
	
	86
	21.5
	9
	2.3
	5

	II
	20’
	10
	65
	6.5
	30
	3.0
	5
	0.5
	

	
	40’
	1
	100
	1.0
	
	
	
	
	

	
	FR
	3
	
	
	100
	3.0
	
	
	

	
	463
	7
	
	
	95
	6.7
	
	
	5

	
	BBSP
	16
	
	
	94
	15.0
	6
	1.0
	

	IIIP
	20’
	4
	65
	2.6
	30
	1.2
	5
	0.2
	

	
	40’
	1
	100
	1.0
	
	
	
	
	

	
	FR
	1
	
	
	100
	1.0
	
	
	

	
	463
	2
	
	
	95
	1.9
	
	
	5

	
	BBSP
	5
	
	
	94
	4.7
	6
	0.3
	

	IV
	20’
	16
	65
	10.4
	30
	4.8
	5
	0.8
	

	
	40’
	2
	100
	2.0
	
	
	
	
	

	
	FR
	4
	
	
	100
	4.0
	
	
	

	
	463
	12
	
	
	95
	11.4
	
	
	5

	
	BBSP
	30
	
	
	94
	28.2
	6
	1.8
	


Number of Pallets Received/Issued by Method of Operation:

Number of Pallets Received by Class Supply, Type Container and Method of Operation:  This algorithm computes the number of equivalent pallets received based on the number of containers for the class of supply, type container and method of operation.

Algorithm 3
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Example of Algorithm 3
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Table 6.2.1-7:  Output Data - Number of Pallets Received by Method of Operation for srci = ?????L000

	CLASS
	REC

	
	CONT
	FACT
	METH

	
	
	
	ASIS
	B&S
	CD

	
	
	
	#CONTREC
	#PLTS
	#CONTREC
	#PLTS
	#CONTREC
	#PLTS

	I-S
	20’
	16
	13.2
	NA
	7.7
	123.2
	1.1
	17.6

	
	40’
	36
	9.0
	NA
	8.1
	291.6
	0.9
	32.4

	
	463
	12
	
	
	7.8
	31.2
	3.6
	14.4

	
	BBSP
	20
	
	
	3.8
	76.0
	0.2
	4.0

	II
	20’
	16
	3.9
	NA
	8.4
	134.4
	0.7
	11.2

	
	40’
	36
	2.0
	NA
	5.6
	201.6
	0.4
	14.4

	
	463
	12
	
	
	6.3
	25.2
	0.7
	2.8

	
	BBSP
	20
	
	
	5.4
	108.0
	0.3
	6.0

	IIIP
	20’
	16
	1.2
	NA
	2.6
	41.6
	0.2
	3.2

	
	40’
	36
	0.7
	NA
	2.1
	75.6
	0.2
	7.2

	
	463
	12
	
	
	2.5
	10.0
	0.5
	2.0

	
	BBSP
	20
	
	
	2.8
	56.0
	0.2
	4.0

	IV
	20’
	16
	6.6
	NA
	14.3
	228.8
	1.1
	17.6

	
	40’
	36
	3.5
	NA
	9.8
	352.8
	0.7
	25.2

	
	463
	12
	
	
	10.8
	43.2
	0.6
	2.4

	
	BBSP
	200
	
	
	10.4
	208.0
	0.6
	12.0


Number of Pallets Issued by Class Supply, Type Container and Method of Operation:  This algorithm computes the number of equivalent pallets issued based on the number of containers for the class of supply, type container and method of operation.

Algorithm 4
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Example of Algorithm 4
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Table 6.2.1-8:  Output Data - Number of Pallets Issued by Method of Operation for srci = ?????L000

	CLASS
	ISS

	
	CONT
	FACT
	METH

	
	
	
	ASIS
	P&P
	CD

	
	
	
	#CONTREC
	#PLTS
	#CONTREC
	#PLTS
	#CONTREC
	#PLTS

	I-S
	20’
	16
	4.8
	NA
	10.4
	166.4
	0.8
	12.8

	
	40’
	36
	2.0
	NA
	
	
	
	

	
	FR
	12
	
	
	8.0
	96.0
	
	

	
	463
	12
	
	
	11.4
	45.6
	
	

	
	BBSP
	20
	
	
	21.5
	430.0
	2.3
	46.0

	II
	20’
	16
	6.5
	NA
	3.0
	48.0
	0.5
	8.0

	
	40’
	36
	1.0
	NA
	
	
	0.4
	

	
	FR
	12
	
	
	3.0
	36.0
	
	

	
	463
	12
	
	
	6.7
	26.8
	
	

	
	BBSP
	20
	
	
	15.0
	300.0
	1.0
	20.0

	IIIP
	20’
	16
	2.6
	NA
	1.2
	19.2
	0.2
	3.2

	
	40’
	36
	1.0
	NA
	
	
	0.2
	

	
	FR
	12
	
	
	1.0
	12.0
	
	

	
	463
	12
	
	
	1.9
	7.6
	
	

	
	BBSP
	20
	
	
	4.7
	94.0
	0.3
	6.0

	IV
	20’
	16
	10.4
	NA
	4.8
	76.8
	0.8
	12.8

	
	40’
	36
	2.0
	NA
	
	
	
	

	
	FR
	12
	
	
	
	48.0
	
	

	
	463
	12
	
	
	11.4
	45.6
	
	

	
	BBSP
	200
	
	
	28.2
	564.0
	1.8
	36.0


Move Time of C/MHE:

Move Time of Loaded C/MHE:  This algorithm computes the move time of a specific C/MHE with load over a specific distance between or within designated areas.

Algorithm 5
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Example of Algorithm 5
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Figure 6.2.1-1  Distances Traveled by C/MHE


NOTE: Unless otherwise specified in the Input Data (see Table 6.2.1-9), all distances within an area and between areas have a default value of 25 meters

Move Time of Unloaded C/MHE:  This algorithm computes the move time of a specific C/MHE without a load over a specific distance between or within designated areas.

Algorithm 6
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Example of Algorithm 6
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As Is Operation:

 Containers (20’ ISO, 40’ ISO, Flatrack, 463L) are brought to the Receive (R) Area, unloaded and moved to the Store (S) Area.  Based on demand, Containers are moved from the Store (S) Area to Outgoing (O) Area, and loaded on a convoy transporter.  An empty Container is then moved back to the Receive (R) Area and loaded on a transporter.

Figure 6.2.1-2  As Is Operation


Total Time to Move Containers Received in As Is Operation:  This algorithm computes the total time required by a specific type of C/MHE to move the number of containers received each day from the Receive (R) Area to the Store (S) Area during the As Is Operation.  

Algorithm 7 (Containers)
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Example of Algorithm 7
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Total Time to Move Containers Issued in As Is Operation:  This algorithm computes the total time required by a specific type of C/MHE to move the number of containers issued each day from the Store (S) Area to the Outgoing (O) Area during the As Is Operation. 

Algorithm 8 (Containers)
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Example of Algorithm 8
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Break & Store/Pick & Pack Operation:  
Containers (20’ ISO, 40’ ISO, Flatrack, 463L) are brought to the Incoming (IN) Area, unloaded and moved to the Receive (R) Area. An empty Container is picked up, moved to the Incoming (IN) Area and loaded on a transporter.  S&Ps and Vans are brought directly to the Receive (R) Area.  At the Receive (R) Area, Pallets are removed  (unstuffed) from these Containers and moved to the Store (S) Area.  Based on demand, Pallets are moved from the Store (S) Area to the Issue (I) Area, and placed (stuffed) in the appropriate Container (20’ ISO, 40’ ISO, Flatrack, 463L, S&P, Van). The Container is moved to the Outgoing (O) Area, loaded on a convoy transporter, and an empty Container is returned to the Issue (I) Area. 

Figure 6.2.1-3  B&S/P&P Operations


Total Time to Move Containers/Pallets Received in Break & Store Operation:  These next two algorithms compute the total time required by a specific type of C/MHE to move the number of containers received each day from the Incoming (I) Area to the Receive (R) Area, and pallets from the Receive (R) Area to the Store (S) Area during the Break & Store Operation.

Algorithm 9 (Containers)
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Example of Algorithm 9
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Algorithm 10 (Pallets)


[image: image19.wmf](

)

(

)

(

)

(

)

(

)

(

)

]

D

D

[

,

#

C

,

4

4

CMHE

CMHE

CLASS

CMHE

MTU

CMHE

PT

MTL

CMHE

LT

METH

CONT

PLTSREC

ONT

CLASS

STIME

R

B&SPLTSREC

+

+

+

´

=

-


Example of Algorithm 10
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Total Time to Move Containers/Pallets Issued in Pick & Pack Operation:  These next two algorithms compute the total time required by a specific type of C/MHE to move the number of pallets issued each day from the Store (S) Area to the Issue (I) Area, and containers from the Issue (I) Area to the Outgoing Area (O) during the Pick & Pack Operation.

Algorithm 11 (Pallets)
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Example of Algorithm 11
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Algorithm 12 (Containers)
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Example of Algorithm 12
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Cross Dock Operations:  

Containers (20’ ISO, 40’ ISO, Flatrack, 463L) are brought to the Incoming (IN) Area, unloaded and moved to the Receive (R) Area. An empty Container is picked up, moved to the Incoming (IN) Area, and loaded on a transporter.  S&Ps and Vans are brought directly to the Receive (R) Area.  At the Receive (R) Area, Pallets are removed  (unstuffed) from these Containers, moved to the Issue (I) Area and placed (stuffed) in the appropriate Container (20’ ISO, 40’ ISO, Flatrack, 463L, S&P, Van).  The Container is then moved to the Outgoing (O) Area, loaded on a convoy transporter, and an empty Container is returned to the Issue (I) Area.

Figure 6.2.1-4  CD Operation


Total Time to Move Containers/Pallets Received in Cross Dock Operation:  These next two algorithms compute the total time required by a specific type of C/MHE to move the number of containers received each day from the Incoming (IN) Area to the Receive (R) Area, and pallets from the Receive (R) Area to the Issue (I) Area during the Cross Dock Operation.

Algorithm 13 (Containers)
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Example of Algorithm 13
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Algorithm 14 (Pallets)
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Example of Algorithm 14
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Total Time to Move Containers/Pallets Issued in Cross Dock Operation:  These next two algorithms compute the total time required by a specific type of C/MHE to move the number of pallets issued each day within the Issue (I) Area, and containers from the Issue (I) Area to the Outgoing (O) Area during the Cross Dock Operation.

Algorithm 15 (Pallets)
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Example of Algorithm 15
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Algorithm 16 (Containers)
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[image: image32.wmf]

 EMBED Equation.3  [image: image33.wmf]
Example of Algorithm 16
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Time Required to Move Containers/Pallets Received/Issued by Type C/MHE:

Total Time Required to Move All Containers Received by Type C/MHE:  This algorithm computes the total time required by type C/MHE to move the number of specific containers across all classes of supply received each day.

Algorithm 17 (Containers)
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Example 1 of Algorithm 17
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Example 2 of Algorithm 17
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Total Time Required to Move All Containers Received by Type C/MHE:  This algorithm computes the total time required by type C/MHE to move all containers received each day.

Algorithm 18 (Containers)
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Example 1 of Algorithm 18
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Example 2 of Algorithm 18
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Total Time Required to Move All Pallets Received by Type C/MHE:  This algorithm computes the total time required by type C/MHE to move the number of pallets received in specific containers each day across all classes of supply.

Algorithm 19 (Pallets)
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Example of Algorithm 19
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Total Time Required to Move All Pallets Received by Type C/MHE:  This algorithm computes the total time required by type C/MHE to move all pallets received each day.

Algorithm 20 (Pallets)
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Example of Algorithm 20


[image: image44.wmf](

)

(

)

(

)

(

)

minutes

 

87

.

7598

35

.

3067

392

.

824

128

.

3707

BBSP

463

'

20

10K

10K

10K

10K

=

+

+

=

+

+

=

SREC

TOTTIMEPLT

SREC

TOTTIMEPLT

SREC

TOTTIMEPLT

SREC

TOTTIMTPLT


Total Time Required to Move all Containers and Pallets Received by Type C/MHE:  This algorithm computes the total time required by type C/MHE to move all pallets and containers received each day.

Algorithm 21
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Example 1 of Algorithm 21
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Example 2 of Algorithm 21
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Total Time Required to Move Specific Containers Issued By Type C/MHE:  This algorithm computes the total time required by type C/MHE to move the number of specific containers across all classes of supply issued each day.

Algorithm 22 (Containers)
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Example of Algorithm 22
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Total Time Required to Move All Containers Issued by Type C/MHE:  This algorithm computes the total time required by type C/MHE to move the all containers issued each day.

Algorithm 23 (Containers)
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Example 1 of Algorithm 23
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Example 2 of Algorithm 23
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Total Time Required to Move Pallets Issued:  This algorithm computes the total time required by type C/MHE to move the number of pallets issued each day across all classes of supply.

Algorithm 24 (Pallets)
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Example of Algorithm 24
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Total Time Required to Move All Pallets Issued by Type C/MHE:  This algorithm computes the total time required by type C/MHE to move all pallets issued each day.

Algorithm 25 (Pallets)
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Example of Algorithm 25
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Total Time Required to Move All Containers and Pallets Issued by Type C/MHE:  This algorithm computes the total time required by type C/MHE to move all pallets and containers issued each day.

Algorithm 26
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Example 1 of Algorithm 26
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Example 2 of Algorithm 26


[image: image59.wmf](

)

(

)

(

)

minutes

 

978

.

12449

462

.

12152

516

.

297

10K

10K

10K

=

+

=

+

=

SISS

TOTTIMEPLT

TISS

TOTTIMECON

TOTTIMEISS


Adjustment Factors to Account for Environmental Conditions and Operational Rates:

Environmental and Operational Rate Factors Used to Adjust Move Time of C/MHE:  The following four algorithms compute the factors to be used to adjust C/MHE move time for terrain type, NBC operations, light condition and operational rate of the C/MHE.

Algorithm 27 (Terrain Type)
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Example of Algorithm 27
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Algorithm 28 (NBC Operations)
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Example of Algorithm 28
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Algorithm 29 (Light Condition)
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Example of Algorithm 29
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Algorithm 30 (Operational Rate)
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Example of Algorithm 30
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Adjusted Time Required to Move All Pallets/Containers Received/Issued by Type C/MHE:

Total Time Required to Move All Containers/Pallets Received by Type C/MHE Adjusted for Environmental Factors and Operational Rate:  This algorithm computes the total time required by type C/MHE to move all containers/pallets received each day adjusted to account for type terrain, NBC operations, light condition and operational rate of the equipment.

Algorithm 31
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Example 1 of Algorithm 31
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Example 2 of Algorithm 31
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Total Time Required to Move All Containers/Pallets Issued by Type C/MHE Adjusted for Environmental Factors and Operational Rate:  This algorithm computes the total time required by type C/MHE to move all containers/pallets issued each day adjusted to account for type terrain, NBC operations, light condition and operational rate of the equipment.

Algorithm 32
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Example 1 of Algorithm 32
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Example 2 of Algorithm 32
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Number of C/MHE (By Type) to Move Containers/Pallets Based on Receive to Store OR Store to Issue OR Both:

Maximum Time required by Type C/MHE:  These algorithms compute the maximum time required for a type C/MHE to move containers/pallets.  These algorithms are based on whether the tonnages for the SSA are for a Receive to Store function OR Store to Issue function OR both.

If Receive to Store OR Store to Issue –

Algorithm 33
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Example 1 of Algorithm 33
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Example 2 of Algorithm 33
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If Receive to Store AND Store to Issue

Algorithm 34
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NOTE:  As the Quartermaster Supply Company (General Support), used for illustrative purposes, only has a  Receive to Store function OR Store to Issue function there is no example for this algorithm

Maximum Number of C/MHE By Type:  This algorithm computes the maximum number of C/MHE (by type) required to move containers/pallets in the SSA.

Algorithm 35


[image: image78.wmf](

)

(

)

OPDAY

HR

MIN

CMHE

MAXTIME

CMHE

MAXNUMBER

´

=

/

60


Example 1 of Algorithm 35
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Example 2 of Algorithm 35
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Hardware/Software:  Most of this collection of algorithms has been implemented in the C/MHE Assessment Tool, an EXCEL-based workbook that operates behind Visual Basic screens.

Assumptions/Limitations:  These algorithms are strictly definitions of the equations required to automate the C/MHE determination process.  These algorithms can be used in combat or logistics models and simulations to the determine the number of C/MHE (by type) required to support an SSA.

Discussion:  These algorithms describe the equations used in the calculation of C/MHE requirements.  These equations have been in standard use in the logistics community since October 2000.  The equations are valid if the underlying data is appropriate for the planned operations.

References:

FM 10-15
Basic Doctrine Manual Supply and Storage




FM 10-27
General Supply in the Theater of Operations



FM 10-27-1
Tactics, Techniques, and Procedures for

Quartermaster General Support Supply Operations

FM 10-27-2
Tactics, Techniques, and Procedures for Quartermaster Direct Supply and Field Service Operations 

FM 55-15
Transportation Reference Data

FM 55-80
Army Container Operations

FM 100-10-1
Theater Distribution

Models Incorporating the Algorithms:  These algorithms are currently implemented in the C/MHE Assessment Tool.

Data:  Unless otherwise noted, all data is available from the referenced Field Manuals and USA CASCOM SMEs.

        Table 6.2.1-9  Input Data for Quartermaster Supply Company (General 

                               Support), srci = ?????L000.
       NOTE:  The following data is for a fictitious unit and is being used strictly for    

       illustrative purposes. 

1. TOE effective date: 1 April 2008

2. TOE Section 1 mission: To establish and operate a general supply facility to receive, store, and issue general supplies.  These supplies consist of Supply Class I (nonperishable), II, III (package), and IV items.

TOE Section 1 capabilities.  At Level 1, this unit receives and stores, or removes from store and issues a total of 160 to 180 containers per day when assigned to a theater.
3. Site distances:

Incoming Holding Area to Receive (IN-R):


  50 meters.

Receive to Store (R-S):





150 meters.

Store to Issue (S-I):





100 meters.

Issue to Outgoing Holding Area (I-O):



  50 meters

Receive to Issue (R-I):





  50 meters.

Incoming Holding Area to Outgoing Holding Area:        
  50 meters

4. METT-TC factors:

Visibility:
  50 percent day, 50 percent night, illuminated.

Terrain:
100 percent of time in mud less than 2” deep.

MOPP:
100 percent of time spent at Level 0

5. Operational readiness rates:

4K RTFL:
90 percent
PLS/LHS:
90 percent

RTCH:
90 percent
10K ATLAS:
90 percent

Yard Tractor:
90 percent

6. CLASS I (non-perishable):  Daily Receipts and Issues:
	Number of containers received daily on the following cargo platforms 
	How daily receipts are handled, by percent (each row must total 100 percent across these columns):

	
	Store As Is
	Break and

Store
	Unstuff,

Cross Dock
	Manual

Handling

	20-Foot ISO Container: 
	22
	60
	35
	5
	0

	40-foot ISO Container: 
	18
	50
	45
	5
	0

	PLS/LHS Flatrack/CROP:
	0
	0
	0
	0
	0

	463L Air Shipment Pallet:
	12
	0
	65
	30
	5

	Break Bulk Flatbed Trailer:
	4
	N/A
	95
	5
	0

	Break Bulk Van Trailer:
	0
	N/A
	0
	0
	0

	Number of containers issued daily on the following cargo platforms
	How daily issues are handled, by percent (each row must total 100 percent across these columns):

	
	Manual

Handling
	Pick and

Pack
	Issue 

As Is
	Customer

Pick Up
	Cross

Dock

Issue

	20-Foot ISO Container: 
	16
	0
	65
	30
	N/A
	5

	40-foot ISO Container:
	2
	0
	0
	100
	N/A
	0

	PLS/LHS Flatrack/CROP:
	8
	0
	100
	0
	N/A
	0

	463L Air Shipment Pallet:
	12
	5
	95
	0
	N/A
	0

	Break Bulk Flatbed Trailer: 
	25
	5
	86
	N/A
	N/A
	9

	Break Bulk Van Trailer:
	0
	0
	0
	N/A
	N/A
	0


7. CLASS II: Daily Receipts and Issues: 

	Number of containers received daily on the following cargo platforms
	How daily receipts are handled, by percent (each row must total 100 percent across these columns):

	
	Store As Is
	Break and

Store
	Unstuff,

Cross Dock
	Manual

Handling

	20-Foot ISO Container:
	13
	30
	65
	5
	0

	40-foot ISO Container: 
	8
	25
	70
	5
	0

	PLS/LHS Flatrack/CROP:
	0
	0
	0
	0
	0

	463L Air Shipment Pallet:
	7
	0
	90
	5
	5

	Break Bulk Flatbed Trailer:
	6
	N/A
	90
	5
	5

	Break Bulk Van Trailer:
	0
	N/A
	0
	0
	0

	Number of containers issued daily on the following cargo platforms
	How daily issues are handled, by percent (each row must total 100 percent across these columns):

	
	Manual

Handling
	Pick and

Pack
	Issue 

As Is
	Customer

Pick Up
	Cross

Dock

Issue

	20-Foot ISO Container: 
	10
	0
	30
	65
	N/A
	5

	40-foot ISO Container:
	1
	0
	0
	100
	N/A
	0

	PLS/LHS Flatrack/CROP:
	3
	0
	100
	0
	N/A
	0

	463L Air Shipment Pallet:
	7
	5
	95
	0
	N/A
	0

	Break Bulk Flatbed Trailer: 
	16
	0
	94
	N/A
	N/A
	6

	Break Bulk Van Trailer:
	0
	0
	0
	N/A
	N/A
	0


8. CLASS III(P): Daily Receipts and Issues: 

	Number of containers received daily on the following cargo platforms
	How daily receipts are handled, by percent (each row must total 100 percent across these columns):

	
	Store As Is
	Break and

Store
	Unstuff,

Cross Dock
	Manual

Handling

	20-Foot ISO Container: 
	4
	30
	65
	5
	0

	40-foot ISO Container: 
	3
	25
	70
	5
	0

	PLS/LHS Flatrack/CROP:
	0
	0
	0
	0
	0

	463L Air Shipment Pallet:
	3
	0
	85
	5
	10

	Break Bulk Flatbed Trailer:
	3
	N/A
	95
	5
	0

	Break Bulk Van Trailer:
	0
	N/A
	0
	0
	0

	Number of containers issued daily on the following cargo platforms
	How daily issues are handled, by percent (each row must total 100 percent across these columns):

	
	Manual

Handling
	Pick and

Pack
	Issue 

As Is
	Customer

Pick Up
	Cross

Dock

Issue

	20-Foot ISO Container: 
	4
	0
	30
	65
	N/A
	5

	40-foot ISO Container:
	1
	0
	0
	100
	N/A
	0

	PLS/LHS Flatrack/CROP:
	1
	0
	100
	0
	N/A
	0

	463L Air Shipment Pallet:
	2
	5
	95
	0
	N/A
	0

	Break Bulk Flatbed Trailer: 
	5
	0
	94
	N/A
	N/A
	6

	Break Bulk Van Trailer:
	0
	0
	0
	N/A
	N/A
	0


9. CLASS IV: Daily Receipts and Issues: 

	Number of containers received daily on the following cargo platforms
	How daily receipts are handled, by percent (each row must total 100 percent across these columns):

	
	Store As Is
	Break and

Store
	Unstuff,

Cross Dock
	Manual

Handling

	20-Foot ISO Container: 
	22
	30
	65
	5
	0

	40-foot ISO Container: 
	14
	25
	70
	5
	0

	PLS/LHS Flatrack/CROP:
	0
	0
	0
	0
	0

	463L Air Shipment Pallet:
	12
	0
	90
	5
	5

	Break Bulk Flatbed Trailer:
	11
	N/A
	95
	5
	0

	Break Bulk Van Trailer:
	0
	N/A
	0
	0
	0

	Number of containers issued daily on the following cargo platforms
	How daily issues are handled, by percent (each row must total 100 percent across these columns):

	
	Manual

Handling
	Pick and

Pack
	Issue 

As Is
	Customer

Pick Up
	Cross

Dock

Issue

	20-Foot ISO Container: 
	16
	0
	30
	65
	N/A
	5

	40-foot ISO Container:
	2
	0
	0
	100
	N/A
	0

	PLS/LHS Flatrack/CROP:
	4
	0
	100
	0
	N/A
	0

	463L Air Shipment Pallet:
	12
	5
	95
	0
	N/A
	0

	Break Bulk Flatbed Trailer: 
	30
	0
	94
	N/A
	N/A
	6

	Break Bulk Van Trailer:
	0
	0
	0
	N/A
	N/A
	0
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