USAF EXPEDITIONARY OPERATIONS SCHOOL
Joint Base McGuire-Dix-Lakehurst, New Jersey

PART I -- COVER SHEET

26 June 2023
COURSE:  Joint Aircraft Load Planning Course
LESSON:  Aircraft Load Planning/Weight and Balance
COURSE DIRECTOR:  TSgt Jonathan Riera
COURSE DEVELOPERS:  TSgt Javier Hernandez

METHOD:  Informal Lecture
LENGTH:  1.0 Hours
REFERENCES:  
1. DOD 4500.9-R Part III, ‘Mobility’ -- Defense Transportation Regulation (DTR)
2. T.O. 1C-130J–9 Cargo Loading Manual
3. T.O. 1C-5M-9 Loading Instructions
4. T.O. 1C-17A-9 Loading Instructions

AIDS/HANDOUTS:  
1. Overhead Projection System
2. Aircraft Power Point Presentation

PART IA

COGNITIVE OBJECTIVE:  The objective of this lesson is for each student to comprehend how to accomplish weight and balance computations

COGNITIVE SAMPLES OF BEHAVIOR:
1. Explain terms associated with aircraft weight and balance
2. Describe the two theories associated with weight and balance
3. Describe the five steps of load planning

















PART IB

ORGANIZATIONAL PATTERN: Topical

STRATEGY STATEMENT: This is a 1 hour block of instruction to be conducted using the informal lecture method. The lesson is on aircraft weight and balance and is critical to the students because it provides the foundation from which load planning skills are developed. The following topics will be addressed in this lesson, MP1 general information to include terminology and cargo characteristics. MP2 Weight and Balance theories to include the pyramid method and the 50-50 method.  MP3 Load Planning to include the 5 steps of load planning along with some examples of load plans.  

LESSON OUTLINE:

MP 1:  Terminology
 A.  Terminology
 
MP 2:  Weight and Balance Theories
A.  Pyramid Method
B.  50/50 Method
C.  Adding Cargo 
D.  Removing Cargo
E.   Load Shift

MP 3:  Load Planning
A. General
B. Key responsibilities of Load Planner
C. 5 Steps of Load planning
D. Examples
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USAF EXPEDITIONARY OPERATIONS SCHOOL
Joint Base McGuire-Dix-Lakehurst, New Jersey

PART II –TEACHING PLAN

INTRODUCTION

ATTENTION:  (Personalize)

MOTIVATION:  (Personalize)

OVERVIEW:  (Personalize)

TRANSITION:  (Personalize)

	BODY

	
	Instructor Comments

	MP1:  Terminology

A.  Terminology 

1. Reference Datum Line (RDL)
a. Imaginary vertical plane at or near the nose of the aircraft

2. Fuselage Station (FS)
a. Imaginary plane, perpendicular to the longitudinal axis of the aircraft

b. Measured in inches from the RDL

3. Center of Gravity (CG)
a. A point at which the aircraft is balanced

b. Measured in inches from the RDL

c. CG and % of MAC are interchangeable terms

4. Gross Weight (GW):
a. The total weight of all cargo, passengers and baggage

5. Allowable Cabin Load (ACL)
a. The max planning weight of cargo that may be transported on a specific mission

6. Bulk cargo
a. Items that will fit within the usable dimensions of a 463L pallet

7. Oversized cargo 
a. Items larger than the dimensions of a single 463L pallet

8. Outsized cargo 
a. larger than oversized and can only be airlifted on a C-17 or C-5 aircraft 

	





















4. View is enabled in ICODES under Visible Layers Menu “Total Load Weight”

5. Air Force Pamphlet 10-1403 provides standard planning ACLs















	TRANSITION:
(Personalize)
	

	MP2:  Weight and Balance Theories

A.  Pyramid Method

1. Heaviest item of cargo placed at optimum CG with lighter cargo placed out (recommended method)

B. 50-50 Method

1. 50% of the cargo is placed evenly on both sides of the optimum load CG

C. Adding Cargo

1. When cargo is added, the aircraft CG moves toward the added weight

D. Removing cargo

1. When cargo is removed, the aircraft CG moves away from the removed weight

E. Load Shift

1. The aircraft’s CG moves with the cargo

2. Moving heavy items produces a significant change in CG

3. Moving light items produces a minimal change in CG
	

































	TRANSITION:
(Personalize)
	


	MP3: Load Planning

A.  General

1. Load planning is the process of determining the number and type of aircraft required to transport your units cargo

B. Key Responsibilities for Load Planners

2. DTR Part III, Appendix V

a. Aircraft will be loaded to maximum capacity using the ACL, aircraft load specifications and passenger limits

b. Compute weight and balance to ensure fuel efficiency and safety of flight 

c. Be familiar with proper pallet build up and aircraft contour restrictions

d. Be familiar with hazardous material compatibility


C. 5 Steps of Load planning

1. Identify Equipment/Personnel for Airlift

a. Option 1– Equipment Files
a. TC-AIMS (USA/USN)
b. SSDM (USMC)
c. LOGMOD/GATES (USAF)

b.    Option 2– Pull from JECD Library

2. Reference ATTLA Certs

a. Reference ATTLA certs and adhere to limitations

3. Start placing equipment on aircraft

a. Pyramid-recommended method

b. 50-50 method

4.  Adhere to ALL aircraft limitations

a. Rolling Stock 

1. Ease of on/offload (vehicles shall be facing the ramp)

2. Note: Unless stated differently in ATTLA cert letter

3. Trailers loaded on same aircraft and associated/ behind Prime Movers

b. Pallets
1. Loaded aft of rolling stock and passengers

2. Aircraft contour restrictions

c.      Baggage

1. Pallet required for 20 or more pax 

2. Loaded last/downloaded first

d.  Passengers

1. Must be 30 inches forward of netted palletized cargo

2. Adjacent to cargo restriction (cargo width) for C-130/C-17

5. Optimize Aircraft CG
a.      Each aircraft has a specific optimal CG


b. Determine use of load shift principles

1. Moving heavy items-significant change

2. Moving light items-minimal change
D. Example Load plans

1. Example 1

a. What is wrong with this picture?

a.  Solution 1

b.  Solution 2

	






















B. Covered in HAZMAT classes (not ACLP)






A. TPFDD (Time-Phased Force & Deployment Data)










3. Ensure all equipment/passengers will fit on each aircraft while adhering to aircraft limitations before optimizing the CG

4. ICODES automatically places vehicles in the right direction


















(10+ for KC-10)
























A. Vehicles loaded behind pallets
Trailers disconnected from their prime mover
Disorganized use of dual rail system
Exceeding aft CG limits





	TRANSITION:
(Personalize)
	



	
CONCLUSION

	SUMMARY:  

MP 1:  Terminology
 A.  Terminology
 
MP 2:  Weight and Balance Theories
A.  Pyramid Method
B.  50/50 Method
C.  Adding Cargo 
D.  Removing Cargo
E.   Load Shift

MP 3:  Load Planning
E. General
F. Key responsibilities of Load Planner
G. 5 Steps of Load planning
H. Examples


	REMOTIVATION:  (Personalize)


	CLOSURE:  (Personalize)




