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X "Also, discuss and analyze any issue that came to light during the investigation which was
identified as a safety deficiency, although such issue may not have contributed to the
accidents".

¥ The investigation may also reveal other hazards of deficiencies within the aviation system not
directly connected with the causes of the accident".

X "When drafting the Final Report, the writer should not assume that everyone who reads the
report is familiar with the technical detail".

"The writer's responsibility is to present the reader with a word picture of the accident and the
investigation. The writer should assume that the reader is intelligent but uninformed and will
analyze the facts presented in order to test the conclusion of the Final Report".

"If the Final Report must delve into complicated areas such as aerodynamics, metallurgy, and
the operation of aircraft systems, the subject should be explained in a way that it is easy to
understand".
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"9 - ryPap van v 2.3
y8a» WY 431 PYO (AHM) NOWN MTYA DIanNn 1902 1TNNN TATA S0 9 Dy
,7T 9902 TN 2T DX DIVNN NNV NX YIDOY 1IN DIV DY NPIID NNYL
WOLNN KN DPNNNY INPIIN TP WOLNN XN DINNND NN DIVHN MYV D

INNNND
7901 PV 1DIN2 ’D O ,RECOMMENDED "Nsonn” S Tnyna wn Snnn
SJSHOULDY 12030 N ?MUST” ,»SHALL 2198 N1)%92 NINIIN
:9NNNN VIVIN PN
AHM 431
AIRCRAFT GROUND STABILITY—TIPPING
RECOMMENDED that:
1. DEFINITION
A critical aft center of gravity situation may lead to tail tipping of the aircraft
during handling or towing operations. Precautions must be taken to eliminate this
possibility as it can occur on many aircraft types.
2. PRECAUTIONS
In order to avoid the risk of tail tipping the following precautions shall be taken:
2.1 Load Planning
When planning the load distribution, sufficient load should be allocated in the
compartments forward of the center of gravity to ensure ground stability.
Particular attention must be paid to the distribution of the transit load on multi-
sector flights. The distribution of the load remaining in the compartments at the
next station must be such that it meets the above condition.
2.2 Loading/Off-Loading
Unloading should commence with aft compartments. Loading should
commence with forward compartments. The same sequence applies for forward
and aft galleys. Passenger distribution shall not be used to ensure ground
stability.
Note: In certain cases, a tail support stanchion or nose tether can be used as
recommended or required by aircraft manufacturers.
3. GROUND STABILITY CHECKS
Methods to ensure ground stability include use of tables or graphs to determine the
weight required in forward compartments to counteract weight to be loaded in aft
compartments, or calculation of center of gravity for comparison against the

applicable tipping and/or towing limit.
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Method 1—a scale or table determining the distribution of the loads weightwise,
showing the weight required in the forward compartments to secure ground stability
and the load which can be placed in the aft compartments.

Method 2—calculation of the dead load index/%MAC dead load weight which
shall be forward of the dead load limit on the center of gravity envelope on the

balance chart and transmitted on the LDM.

:2N2) (IGOM) IATA 5V yPIP d¥8INY NMINNMN 1902
4. Aircraft Ground Stability
Loading or offloading may cause the aircraft to become unstable or could cause the
aircraft to tip.
Respect aircraft ground stability requirements during loading and offloading. In
general:
(a) Offload aft holds before forward holds
(b) When loading, load forward holds before aft holds
For cargo aircraft, a tail support stanchion or nose tether may be required to be

fitted during loading and offloading.
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.2 9901 RN NHPINN NTIAD H’P 400 NYOWN TIWNRND NOIT) D95

27 400 - 5 217PP2 MTNI 25 NN 11 9901 XN VW INDIdN

204

13 PNR PPN MNINRN HPPN — YN 99NN 799N



WLNH INN HY YVNIV DIVIN
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Large movement of the aft door sill relative to the ground or tipping might occur under
the accumulation of the most adverse conditions such as:

a) Low airplane weight combined with aft center of gravity .

b) Very low fuel load or full main tanks with empty center tank .

c) The aft half of the main cabin full and the forward half empty of passengers during

enplaning and deplaning .
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d) Aft lower cargo hold full and forward lower cargo hold empty .
e) Location and number of crew, and ground service personnel on the airplane .
f) Large airplane nose-up horizontal stabilizer trim.

g) External conditions such as inclined ramps and weather conditions.

SNNND 70 PN NYIND ,DODO¥91D MIODN NIV Y77 NYINN NI NHAN

The accumulation of the conditions stated above should be considered. The following

precautions can be taken:

a) Set horizontal stabilizer trim to positive 4 units.

b) Load the forward cargo hold first and unload it last.

¢) Sequence passenger deplaning, cargo unloading, and airplane servicing to avoid large
aft movement of the airplane center of gravity.

d) Monitor passenger deplaning and hold passengers at the forward entry door in the

event of mid-cabin aisle blockage .
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9.10.2.3 Boarding and disembarkation of passengers
The process of boarding and disembarkation of passengers shall always be controlled
by cabin crewmembers to ensure that passengers move forward evenly, that no large
gaps are formed between passengers in the forward and aft parts of the cabin, and that
passengers do not move backwards under any circumstances. Cabin crewmembers must
always be ready to stop the disembarkation by preventing the passengers in the forward
part of the cabin from leaving the aircraft in case of deviation of this process from

normal conditions.
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3. SPECIAL LOAD
Caution:
The FWD cargo compartment may never be off loaded first.
Due to special features of B-739, ensure that the FWD cargo compartment is loaded
first and unloaded last to prevent the CG from shifting AFT of the Main Landing
Gear (MLG).
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Ground Stability Limit
The aircraft CG of 43% MAC or higher is considered to be dangerous for aircraft
ground stability.
The absolute tipping limit for the 737-800 and 737-900ER aircrafts is at 50.8%
MAC, and is at 53.8% MAC for the 737-300 and 737-500 airplanes, considerably aft
of the ground stability limit. Some of the major factors affecting the tipping and
stability limits will include, but are not limited to the following items:
* Airplane empty weight;
* Airplane attitude;
* Fuel loading;
* Passenger loading;
* Cargo loading;
* Ramp slope;
* Runway surface condition;
e Snow loads;

o Wind loads.

Always load the forward hold first, and unload it last.
Make sure that sufficient load (at least 500 kg) is loaded in the forward

compartments before loading of the aft compartments.
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NNV 1D NOONNM MPRN NN 1T (3. SPECIAL LOAD) 5y VOISV DN
AONOTO NYPA

Please, load at least 500 kg of total baggage weight at FWD cargo compartment first,

and unload it last.
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