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KMC’s B777-300ERCF Forward Cargo Door Advantages 

Stresses Reduced on a Forward Main Cargo Door 

 

When the B777-300ER aircraft flies, the center-of-gravity is forward of the wing’s center-of-lift force and reacts to pull the aircraft nose 

down.  The horizontal stabilizers generate the counteracting downforce. This balances the center of gravity and maintains the aircraft 

in stable flight.  The horizontal stabilizer reactive forces continuously distributes load into the aft aircraft fuselage body section. The 

forward fuselage body section is not subject to these induced control surface reactive loads. The aft fuselage, on the other hand, must 

support its weight as well as the tail forces. As a result, the aft body section realizes higher which are introduced on the aft fuselage.  

An aft cargo door compounds this characteristic by creating higher internal stresses compared to a forward cargo door. Figure 1 below 

illustrates how internal stresses are higher with an aft cargo door installation. 

 

Maneuvers during takeoff, flight and landing cause tail loads to be transmitted through the aft fuselage. Different critical phases of 

flight - maximum performance maneuvers, high gust loads, hard landings, and engine-out scenarios with full rudder deflection - 

significantly increase the vertical side, and torsional loads in the aft fuselage compared to the loads in the forward fuselage.  The 

300ER fuselage is longer than the 200LRF and has two 20ft fuselage extension plugs, one of which is aft of the wing further 

compounding aft fuselage stresses. Installing a large main deck cargo door and surround structure in the aft fuselage requires 

substantial structural frame and fuselage reinforcement to: 

• Distribute applied loads and stresses to avoid lifecycle 

fatigue cracking. 

• Ensure stiffness is sufficient to avoid aero-elastic 

instabilities. (flutter) 

• Structural deflections adversely affecting door 

operability and reliability. 
Figure 1 
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Forward Main Cargo Door Offers Immediate OEW Fuel Savings 

 

KMC’s B777-300ERCF forward main deck cargo door location has lower stresses requiring less material and structural reinforcement 

than the rear door placement. This translates to operator benefits from a lower operating empty weight. The KMC B777-300ERCF has a 

planned operating empty weight (OEW) of 329,000lbs, allowing for a targeted 205,000 lbs maximum payload. An aft cargo door due to 

structural reinforcement requires a published OEW that is 5,000-7,000lbs heavier than KMC’s 777-300ERCF.  Carrying this extra weight 

increases fuel burn by 200lbs per hour (lbs./hr.) reducing payloads on longer routes. A 777-300ERCF operating from Dubai to 

Shanghai and back will burn 20,135 lbs/hr of fuel. The AFT door OEW, increased by 5,000lbs, raises fuel-burn to 20,342lbs/hr. 

Assuming annual utilization rates of 4,000 flight/hours, the average annual fuel saving with a KMC B777-300ERCF is 184lbs/hr. At a 

fuel cost of $6.00 per gallon, the carrier would save $660,000 per year, and $10 million over 15 years. 

  

Figure 2 
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Tail Tipping Risk During Loading Eliminated  

 

Loading a freighter aircraft requires detailed planning. If recommended 

loading procedures are not followed for freighter aircraft, there is the risk 

of tail tipping the aircraft. In an aft door configuration, the extra weight 

of the cargo door and associated structural fuselage reinforcement 

material shift the empty aircraft CG aft, increases the risk of tail tipping 

during loading operations.  With the B777-300ERCF forward cargo door, 

the weight of the cargo door and structural reinforcement shift the empty 

aircraft CG forward.  In normal operations with the forward door, loading 

just two pallets forward of the cargo door further ensures the CG limits 

stays forward of the tipping line. A Tipping Alert System, which includes 

an audible alarm and flashing warning lights, further reduces the risk of 

tipping.  An electrical interconnect between the TAS and the optional 

powered cargo handling system will stop cargo movement in the aft 

direction if the TAS is activated.  

 

Figure 3 

Figure 4 
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Further Benefits of the B777-300ERCF Front Main Cargo Door Design  

 

• In terms of cargo handling, there is a clear ‘straight-in and out’ approach for the loader, and 15-feet (4.6m) clearance between the 

door surround structure and the FWD engine inlet (the greatest distance of any forward cargo door). This equates to a greater, 

unobstructed space for maneuvering ground-handling equipment, pallets, and loaders. 

• The forward position allows accommodation for a large side cargo door with 149.5” (3.8m) clear width x 122” (3.1m) min clear height 

(accommodates 20ft (6.1m) pallets & GE90/GE9X engines) – (Larger than the Boeing Factory 777F) 

• Easier access for left and right-handed K-Loaders to pull up to a forward door rather than the left-handed K-Loader trying to maneuver 

into the aft door position behind the swept B777 wing. 

• Forward door provides an overall safer ramp. With the forward main cargo deck door, cargo staging, and operations occur in front of 

the wing. (keeping in mind the B777-300ERCF has 25% more main deck volume than the 777F), ensuring loading operations are 

distant from lanes for ground vehicle operations and other aircraft taxiing on the aft end of the aircraft. 

• More cargo ramp area ahead of the wing to stage ground-handling equipment and containers than behind the wing. 

• Ground-handling and crews having to walk the length of the aircraft slows the loading process and turn-around-time with an aft cargo 

door. An individual ground crew handling member can walk nearly half a mile in the loading of a single -300ER with an aft door 

increasing turn-around-time and increasing personnel hazards. 

• The A330-300P2F requires the same ramp area as a 777F, and the door location on the A330P2F is forward.  

• APU decibel exposure is minimized with a forward door making communication easier.  

• Entry through the forward door allows the crew to quickly assess it is safe to open the cargo door without hitting stairs, K-loaders, or 

loading bridges. 

• Reduces susceptibility of jet blast from GE90 engine blowing containers and other ground-handling equipment as well as blowing 

other items into nearby taxiing aircraft. 

• Reduces the engines’ exposure to collision from loading equipment. 

• Jet blast and blowing containers and ground-handling equipment is reduced, as majority of equipment is staged in front of the engine. 

• Last-minute manifest changes and catering loaded with the K-loader easily passed to the crew. 

• Most large express hubs can have limited space which loading an aft main cargo door can be prohibitive because you are not extracting 

maximum potential out of available ramp area, which is forward of the wing, and loading trains placed aft can be in in the way of 

ground operations of the extended 300ER fuselage, forward there is more available unused space dedicated for loading operations. 
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• Hazmat cargo containers, typically loaded last, are easily inspected by cockpit crew upfront, supporting the last on first off rule 

implemented by well-known cargo carriers. 

• Easily accessible for crew to visually inspect the cargo doorsill for damage and ice accumulation and ensure proper door closure. 

• Wing maintenance events (such as an event where the flaps need to be extended) can be completed concurrently with cargo loading, 

saving time and money. 

• The extensive structural reinforcement for a rear cargo door installation requires more detailed structural inspections on aging 

aircraft. The aft cargo door installation will increase inspection maintenance task cards and reduce intervals of required inspections. 

 
777-300ERCF Ground Servicing 

Figure 5 Figure 6 


