
 

 

��������	 
ASC-AAR-02-12-001 

 

 

 

���� �� � �� 	 
� ��

����� ����� ���

��������� �� !��

�"#$%& � ������

'�(�)�*+,-.,/01�

�

�

 
 

 

 

 

 

 

 

 

 

 
��������	
 
AVIATION SAFETY COUNCIL 

 

 





���� 

i 

���� 

���������	
�������������BR316��
��

MD-11
������� ! B-16101
"#$%&'()*�+�,-./0

12�+�,3456789
�:;<-=> 3?
7@=> 10?
AB=

>�Additional Crew Member�3?
<7 207?
CD 223?E 

BR316F/0GH 1650IJG1KLMNOPQR�bounced landing�STE

��(CM1)KUSVWXY
Z[\]^�_G`#a-bcEa-Y
-=

>KdefghijklmE^�F 1706GnoIJ
�:<7p=>q?rs

EtuvwY
�9?>xyKdefgzhE^�${|{}��~���

�W����������~�����`#��xy
Kdfg@����

��
fg@��3��W��d�E 

�����������
#��-���> �����* �¡¢

£¤*¥E�¦§p*¥£¤¨©ª«¬����®������E 

* F����¯��°	±²M³´µ¶·¸ ¹R
º»¼½3³´µ¶

`#·¸¾¿
ÀYÁÂM����� BR316 ��Ã³³´µ¶ÄÅR
ÆÄ

ÅÇ�'F* ÈÉE 

���������������� 

*ÄÅÊ£¤�ËÌl¯Í« 

pÎÏÐÑWÒ3£¤�Ë 

�\]ÓÔ>Õ��oaPQNÖY
×Ø\¿ÙÚ�Ûo3aPQ�N

O
ÜÂfg@�ÝÞß����E 

pàáWÒ3£¤�Ë 

                                              

 

1 ��������	
���������� 24 ��� 



����	
��� 

ii 

�\]ÓÔ>Õ��oIJâ3ãäG�å
æ\]ÓÔ>�2ÓÔ>�ç

èKdéêë
ÚIJG�ìíîïPQaE 

�\]ÓÔ>ÕPQ×b13\¿�ð
W�ÌñòC^��\¿[óôõ

E 

Ýö£¤�Ë 

�-=>�d#��÷øWCùWúûüE 

�ÓÔ>�d#��÷ôõÁÂýÒþ�E 

�ÓÔ>"�GHï-#GHï��GH��?L�ST�µ¶
�è	k

8
�W3�ï#lï������
�ÎÏ��Ý³����dE 

�^�6apã�Õ�����E 

�³���3�@ !�"#$%G�
^�-=>è&'�M�#-

¿()�÷*R��+m¯��Û,÷4Ê CVR$%E 

	�"-Y¯�Ì.3�@ !/"q�01*¥£¤233aô�@ !

µ4E 

	
��	
��	
��	
�� 

 

Ú����� 

�56����2ÓÔ>�»7ÓÔ>F88\]ÓÔ>G
ÕPQ9:1

;W3<V=U�êëô>E�ASR-02-12-001� 

�x? MD-11 ��ÓÔ>»\¿[ó1ôõ3\¿�ð@ASVE

�ASR-02-12-002� 

�º»ÓÔ>MãäG�åRpMPQ×Ø\¿R�SV
x?MD-11��

-BC[ó�MD-11 Instructor Pilot’s Manual�E�ASR-02-12-003� 

Ú¬����® 

���D�É9=3¿(bc
E©ªKLÃ³�aîFB³GG


9>FHId,Y
;·¸�@ !�"#$%3bcE�ASR-02-12-004� 



���� 

iii 

�§ü�+�=J��¯ ÞK� 6.3.8.2L3M¹
NO�PýÒ��

÷
÷4�@ !�"#3�"GH}QlÛRG3Î#SE

�ASR-02-12-005� 

* F���������	ÊMBR316Ã³£¤ÄÅT¥RÌUVW��

����¬����®
F_��Û��	XY����®3�PM¹

�Z[Þ"ïÛ�E 

 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



����	
��� 

iv 

�

�

�

�

�

�

�

�

�

�

�

����



�    

v 

    � 

���������������� ........................................................................................................................ i 

���� ����  ���� ........................................................................................................................v 

���� ���� ���� ...................................................................................................................... xi 

				 ���� ���� .................................................................................................................... xiii 


��
��
��
������ ������������.......................................................................................................1 

1.1 -\× ..............................................................................................................1 

1.2 ?>r] ..............................................................................................................2 

1.3 �#�]SV ..................................................................................................2 

1.4Ý�^SV ...........................................................................................................2 

1.5-=>µ¶ .......................................................................................................2 

1.5.1 _*µ¶ .................................................................................................2 

1.5.1.1 2ÓÔ>(CM1) .........................................................................2 

1.5.1.2 7ÓÔ>(CM2) .........................................................................3 

1.5.1.3 56=>(CM3) .........................................................................3 

1.5.2 x4pþ�/" .....................................................................................4 

1.5.2.1 CM1.............................................................................................4 

1.5.2.2 CM2.............................................................................................4 

1.5.2.3 CM3.............................................................................................5 

1.5.3 `a<V��?Ñb .............................................................................5 

1.5.3.1 CM1.............................................................................................5 

1.5.3.2 CM2.............................................................................................6 

1.5.4 ³� 172RG�c .................................................................................6 

1.5.4.1 CM1.............................................................................................6 



����	
��� 

vi 

1.5.4.2 CM2 ............................................................................................ 6 

1.5.4.3CM3 ............................................................................................. 7 

1.6 �#µ¶ ......................................................................................................... 7 

1.6.1 �#_*µ¶ ...................................................................................... 7 

1.6.2 SÏ�6aã�µ¶ .............................................................................. 8 

1.7 �dµ¶ ............................................................................................................. 8 

1.7.1 Qe�dfg .......................................................................................... 8 

1.7.2 h�àij=klàmànµ¶ .......................................................... 8 

1.8 opq ............................................................................................................. 9 

1.9 r ..................................................................................................................... 9 

1.10 ,Éµ¶ ........................................................................................................... 9 

1.11-�"# ........................................................................................................ 9 

1.11.1 �@ !�"#(Cockpit Voice Recorder-CVR) .................................. 9 

1.11.2 -µ¶�"#(Flight Data Recorder-FDR) ..................................... 10 

1.11.3 sntu�"#(Quick Access Recorder-QAR)................................. 15 

1.12 �#vw��ST ..................................................................................... 31 

1.12.1 ���� .............................................................................................. 31 

1.12.1.1 �x�� ............................................................................... 31 

1.12.1.2 â:�� ............................................................................... 31 

1.12.1.3 ��1: ............................................................................... 32 

1.12.1.4 fgÖPy ........................................................................... 32 

1.12.2 d,vwST ...................................................................................... 33 

1.12.3 kl ...................................................................................................... 33 

1.13 �zp{� ..................................................................................................... 33 

1.14 |} ................................................................................................................. 33 

1.15 L~Ñb ......................................................................................................... 33 



�    

vii 

1.15.1 �ghÃú4�	k .......................................................................33 

1.15.2 -=>a-GÖPy3ê� ...........................................................33 

1.15.3 -=>NOÖPy��<V3×b ...............................................34 

1.15.4 BR316p��34...........................................................................34 

1.15.5 12�+�,Qe4 .......................................................................34 

1.15.6 BR316p)34...........................................................................35 

1.15.7 ��;�×b .......................................................................................35 

1.15.8 7@=>;�×b ...............................................................................35 

1.15.9 7@=>;�×b ...............................................................................35 

1.16 g�p´� ......................................................................................................36 

1.17 =Jp)� ......................................................................................................36 

1.17.1 ¬����®9x¤(9 .......................................................36 

1.17.2 ��9ýÒ3=Jp)� ...............................................................37 

1.17.2.1 #��� ............................................................................37 

1.17.2.2 #*� ................................................................................38 

1.17.2.3 #)��MD-11��.......................................................39 

1.17.2.4 #þ��#þ�� ........................................................39 

1.18 Ýöµ¶ ..........................................................................................................40 

1.18.1 ��MD-11aPQ³G/"..............................................................40 

1.18.1.1 �®0�3�2M¹ ........................................................41 

1.18.1.2 ��»�®�2M¹3�;�q ....................................42 

1.18.2 �����Qþ�(Tail Strike Avoidance Training)............................42 

1.18.2.1 MD-11BCÓÔ>[ó(INSTRUCTOR PILOT’S MANUAL 

)......................................................................................................43 

1.18.2.2 �����Qþ���B� ................................................44 

1.18.3  MD-11-]�%�(FCC)���� ...............................................45 



����	
��� 

viii 

1.18.4 -=>���ô .............................................................................. 46 

1.18.4.1 2ÓÔ>(CM1) .................................................................... 46 

1.18.4.2 7ÓÔ>(CM2) .................................................................... 49 

1.18.4.3 56=>(CM3) .................................................................... 52 


��
��
��
������ ���������������� ........................................................................................................ 55 

2.1 �� ................................................................................................................... 55 

2.2 -\¿Ì� ................................................................................................... 55 

2.2.1 ýÒ-SV��pIJGH ............................................................ 55 

2.2.2 ãä(FLARE)G����oIJâ\¿ ............................................. 57 

2.2.3 �oIJH\¿pNOSV ................................................................ 58 

2.2.4 CM2»ñ2�PQêë ....................................................................... 59 

2.2.5 CM13- ¢p"# ....................................................................... 59 

2.3 -�"#Ì� ............................................................................................... 60 

2.3.1 �@ !�"#(Cockpit Voice Recorder-CVR) .................................. 60 

2.3.1.1 CVR�"�¡p$%G� ..................................................... 60 

2.3.1.2 CVR�"�¡ýÒ�÷ ......................................................... 61 

2.3.1.3 CVR$%G�p�"GH�¡ ............................................. 62 

2.3.2 -µ¶�"#(Flight Data Recorder-FDR)....................................... 62 

2.3.2.1 ¢£¤¡(Throttle Resolver Angle-TRA)§�Ì� ............... 62 

2.3.2.2 ��oIJ5H3¥¦\¿pGHÒ§ ............................. 64 

2.3.2.3 BR316pÝ¨MD-11Ã³��3â¥¦\¿Ì� ........... 66 

2.4 =JÑbÌ� ................................................................................................... 70 

2.4.1 CM2þ��" ....................................................................................... 70 

2.4.2 µ43© ............................................................................................ 70 

2.4.3 ªG)� ................................................................................................ 71 


��
��
��
������ ���������������� ........................................................................................................ 73 



�    

ix 

3.1 pÎÏÐÑÒ3£¤�Ë ................................................................................73 

3.2 pàáWÒ3£¤�Ë ....................................................................................73 

3.3 Ýö£¤�Ë ....................................................................................................73 


��
��
��
������ ������������������������ ............................................................................................75 

4.1 -��«M¹ ....................................................................................................75 

4.2 ÇÁÂ�`#13�«�q ............................................................................75 

 

�������� ..............................................................................................................................77 

Þ"�  ¬����®»*ÄÅT¥�PF¬ ...........................................77 

Þ"Û  �����»*ÄÅT¥�PF¬ ...................................................85 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



����	
��� 

x 

�

�

�

�

�

�

�

�

�

�

�

����



�    

xi 

�  � 

� 1.5-1 ÓÔ>_*µ¶� ..........................................................................................3 

� 1.6-1 �#_*µ¶ ..............................................................................................7 

� 1.11-1 EVA MD-11 FDR PARAMETERS LIST ..........................................................18 

� 1.11-2��oPQ5H3 FDR§�� .............................................................20 

� 2.2-1 -®V���"� ....................................................................................56 

� 2.3-1 ��oIJ}NO5H3¥¦\]¯°� ................................................65 

� 2.3-2 MD-11 ACCIDENT FROM 1991 TO 2000 .......................................................67 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



����	
��� 

xii 

�

�

�

�

�

�

�

�

�

�

�

����



�    

xiii 

�  � 

± 1.11-1 FDRp QAR§�¯°±(PITCH VS. AIRSPEED) .....................................25 

± 1.11-2 FDRp²I§�¯°±(AIRSPEEDïGROUND SPEEDïHEADING) .......25 

± 1.11-3 FDR§�³±(ALTïCASïCCPïELEVïPITCHïVERT.ACC) ...........26 

± 1.11-4 FDR§�³±(ALTïCASïHEADINGïEGTïN1ïN2) ...................26 

± 1.11-5 ^��oIJ×b3-´µ¯°±(¶·«IRU �"´µ¸¹·«º º

»� FDR§�D¼3´µ) ......................................................................27 

± 1.11-6 »� FDR§�D¼3-´µp½¾Q±¿C±................................28 

± 1.11-7 ^���oPQ5H3¥¦\¿pÀ¡�Á± ......................................29 

± 1.11-8 ^���o`,�IJ5H3Âì/(G/S)peÃ4Ä/(LOC)4 º

ÀGH3ÅÆ�Á± ................................................................................30 

± 1.11-9 ^���o`,�IJ5H3qÇ%À¡p�ìí(DESCENT RATE)º

ÀGH3�Á± ........................................................................................30 

± 1.15-1 7@��±..................................................................................................36 

± 2.3-1 BR316��o`,�IJ5H3¢£¤¡ïqÇ%À¡��n3� 

Á .................................................................................................................63 

± 2.3-3 FEDEX14p BR316��oIJ5H3¥¦\¿�Á ...........................69 

 

�

�

�

�

�

�

�

�



����	
��� 

xiv 

�

�

�

�

�

�

�

�

�

�

�

����



���� 	��� 

1 

2��������	
���������� 24��� 
3����������� 
4�������� � 
5�!" ���#�� �$

���� ���� 

1.1� � ���� 

���������	
�������������BR316��
��

MD-11
������� ! B16101
"#$%&'()*�+�,-./01

2�+�,3456789
�:;<-=> 3?
7@=> 10?
AB=>

�Additional Crew Member�3?
<7 207?
CD 223?E 

/0GH 0820G 2
BR316$'()*Ö-
CM1388æ\]ÓÔ>�Pilot 

Not Flying- PNF�
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^�`,GÎÏpÕ 35¡
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Õ�Ôc¢£E1650GIJ
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ÙMI Have Control, Go Around, Flaps Twenty EightRZ[\]^�
_G`#a-

bcE�� CM1Ö�«MÚÛñÜÕ-��ÛoIJGØÙZ[
_GÝ� TOGA

RE 

a-Y
-=>Kdefghijklm
� QRH�Quick Reference 

Handbook�ÁÂ^SV3x¤bc
ÞÊ:SÄ��
_G�ß12ß,/ñ

3ÕvwàáâãEÉ/äÌYÌ��|åæçèéêE��7@=>Ö�«M

×U-�PQa
W Speaker Cover� Oxygen MaskëPE7@Y:WXì
Õ

p Cockpitíî3YK�Ì.
Xìï�ÃðRE 
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^�$²IñÙ´q 06vw ILS`,
ÎÏp4Õ 50¡
�nÐø 147Í/

GE1706 GIJ
tu 06 vwY
CM1 ò4Õ S6 Â#w:óô
�æQe?

>ê�E�9?>xyGKdefgzhEFeghõöY
nÊ^�{} 603

 ��ô�E÷7\Zø|ùW}ÉE÷7��Y
�9?>Ê CVR $%E

�� CM1Ö�«MPQ3Y�i2�
Ï�ú]�ûm
ü3�°ÜÃúEý�

q�þ�
�9ò4õgh
3Y{Y 603 gate complete shut down
��<7R

E 

F÷7�����Á�Y
^�${|{}��~����W�����

�����~�����`#��xy
Kdfg@������
fg@�

�3��W��d�E 

1.2� � ���	 

qE 

1.3� � �
���� 

fg@�ÝÞß�����^E 

1.4� � ����� 

qE 

1.5� � ������ 

1.5.1� � ���� 

1.5.1.1� � ����(CM1) 

CM1 l1����
����5���ÂlÔþ-#z>E���Ö88

B-767 7ÓÔ>
����Ö88 B-747 7ÓÔ>
��°�	£}&���
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������&��Z� MD-90��þ�
��
�Ö88&� MD-902ÓÔ

>
����£���88 MD-11 2ÓÔ>E�â MD-11 -#G�K 2,134 R

G
�-#G�K 7,307RGE 

1.5.1.2� � ����(CM2) 

CM2l1����
��
�Ô#åZ�-#þ�
�������u

��Kc���-#"üY��E_���`����þ
������}��

Z�MD-11��þ�
�âMD-11-#G�K 2,046RG
�-#G�K 2,356

RGE 

1.5.1.3� � ����(CM3) 

CM3 l1����
����5���ÂlÔþ-#z>E���Ö88

B-767 7ÓÔ>
����Ö88 B-747 7ÓÔ>
��°�	£}&�Z�

MD-90 ��þ�
��
�Ö88&� MD-90 2ÓÔ>
����£���8

8MD-112ÓÔ>
�âMD-11-#G�K 2,200RG
�-#G�K 7,353R

GE 
� 1.5-1 �������� 

	         
 CM1 CM2 CM3 
�         �    
�    �    � 48� 56� 52� 
���������� 78� 3� 29� 87� 8� 10� 78� 3� 20� 
�  �  �  �  �!"#��� $%���  �!"#��� 

& ' � / ( � �  �!"#��� 
MD-11/91 � 05 � 16 � 

$%��� 
MD-11/91 � 03 � 16 � 

 �!"#��� 
MD-11/91 � 04 � 25 � 

) & � � / ( � � 
*����/ 

91� 01� 31� 
*����/ 

91� 4� 30� 
*����/ 

91� 1� 31� 
+ , - . / 0 & ' 90� 10� 19� 90� 03� 02� 90� 02� 14� 
1  /  0  2  3 7,30742 2,35642 7,35342 
+, 9 0 �5/026 17442 377 15342 277 15442 317 
+, 6 0 �5/026 12742 257 11742 067 10742 317 
+, 3 0 �5/026 7142 427 8042 057 6942 157 
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+, 72 425/026 1842 37 1842 037 1842 037 
8 9 : 1 / 0 2 6 2,13442 557 2,04642 227 2,20042 587 
;<=�2>�/026 942 257 942 257 942 257 
; < ? @ A 2 6 B 2542 B 2542 B 2542 
��C�D�.;E 
F G H I J K L 

M M M 

 

1.5.2� � ��� !"# 

1.5.2.1� � CM1 

»���013ÓÔ>þ�/"
CM1-ß�o���x4F������

	´qE 

CM1-ß�o=>µ�)�þ�(Crew Resource Management - CRM)F��

�
���	´qE-ß�o CRM LOFT (Line Oriented Flight Training)���þ

�F�������	´qE 

�����Û�¯	 CM1 F��Ô��-�/0 MD-11 ��88��

(PIC)
̂ �$7ÓÔ>88\]ÓÔ>
"#ÔcÓÔPQE-�IJYNÖ


ÜÂ���Ç�Q³GECM1 F_�°	Z� 1 RG�����Q(Tail Strike 

Avoidance)���þ�
éF_���	�x4CùY��-#89��E 

1.5.2.2� � CM2 

»���013ÓÔ>þ�/"
CM2-ß�o���x4F������

	´qE 

CM2 -ß�o CRM þ�F�������	´qE-ß�o CRM LOFT

���þ�F�������	´qE 

CM2 F����¯�ÁÂé× MD-11 ��37ÓÔ>þ��x4
À'

²�Z��þ�EF_�
��Û	�
��
	
�ÄBC�C�F�þ

�Y
m��0� CM2;Z�PQûe56þ�ECM2F���1ÁÂ56þ
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�Y
F��¯	×�x4
2�:ÇE 

����°��Û	�x4G
CM2Ñ� ×åÙÚPQa
F
���

	Z��RG3 PAT(Pre-Aircraft Training)!þECM2F��������DW�

oPQaST
��Õ"yÝ FDIS(Flight Data Information System)µ¶Y
ò4

F������
	#$ 2.5 RG3���þ�
þ�×Y��-#89��

E 

CM2F�����Û���	ÁÂMD-11�������Qþ�E 

»���/"
CM2ÕMD-11�PQo�l 142o
³�KLâ 12���

W 36oPQ
â 90��W 8oPQ
â 30��W 3oPQ
â 7��W 1oP

QE 

1.5.2.3� � CM3 

»���013ÓÔ>þ�/"
CM3-ß�o���x4F������

�	´qE 

CM3 -ß�o CRM þ�F�������	´qE-ß�o CRM LOFT

���þ�F������
	´qE 

CM3F���°�%�	Z�K 1.4RGMD-11�������Qþ�E 

1.5.3� � $%&�'(�)* 

1.5.3.1� � CM1 

�1�&K3�xû	k
CM1Õ-#Gq8
��
'^>�k-#G

(�)*E 

��/"	k«CM1�â`a<V+,Eñ-.
ãGqÕ�/�012

3
³�â��ÛRG3�çèÕ�/E 

14g�	k«CM1Õ³�KLY14g�5¡lmE 
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1.5.3.2� � CM2 

�1�&K3�xû	k
CM2Õ-#Gq8
��E 

��/"	k«CM2�â`a<V+,Eñ-.
ãGqÕ�/�012

3
³�â��ÛRG3�çèÕ�/E 

14g�	k«CM2Õ³�KLY14g�5¡lmE 

1.5.3.3� � CM3 

�1�&K3�xû	k
CM3Õ-#Gq8
��E 

��/"	k«CM3�â`a<V+,Eñ-.
ãGqÕ�/�012

3
³�â��ÛRG3�çèÕ�/E 

14g�	k«CM3Õ³�KLY614g�5¡lmE 

1.5.4� � +,- 72./01 

1.5.4.1� � CM1 

90.11.17   Õ7��E 

90.11.18   8:9:;<=>|K 2.5RG
1?YK 1400} 1615@A
EK 1815§5_³BC,
1945u² ,
K 2010}��
ÄYDê-#89E 

90.11.19   �QGHK 0848 Y%&
��Y 1400 Y}÷EÞßFFE
18009=>G?
2000�?H
K 2330ïIE 

90.11.20   8: 0730ÖJ
0925Y�,ÄY
-�/0E 

1.5.4.2� � CM2 

90.11.17   Õ	*E 

90.11.18   :@ 1100 Ô	*�/0
K 1300 eÃYIE��YZY
Ì�	ô-#'()*
FKï�L2AUEK 1900ÖJ

2010Y��ÄY��	M*NW89
MO4 11� 19	-
�5P�E 
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90.11.19   �QGHK 0848YI%&
��} 1230B��Q
K 1430
�?HR%y
18009=>B��Q
K 2000�S��
2100
ïIE 

90.11.20   :@ 0745ÖJ
0820Z|â.�,
K 1020Ô%&Ö-

K 1648/0PQ
-#T1��ðK 2.5RGE 

1.5.4.3� � CM3 

90.11.17   Õ7��E 

90.11.18   Õ7��Eå: 2010Y��ÄYE 

90.11.19   �QGHK 0848 YI%&
'â.?HAU
F�@ 1400
eÃÖJ
1800eÃU=>B�G?
2000�Y?H
2200
eÃïIE 

90.11.20   8: 0730ÖJE 

1.6� � �
��� 

1.6.1� � �
����� 

� 1.6-1  B16101/BR316�#_*µ¶ 
���� B16101 

�#VÜW THE BOEING COMPANY 
�  MD-11P 
c  48542 

VÜ	5 JUL.20.1994 
¬�	5 AUG.18.1994 
Kc��U CF6-80-C2D1F 
Kc�VÜW General Electrical 

Kc�X -c  
NO.1 704221/NO.2 704196/ 

NO.3 704272 
2W? ����� 

����ûYX  83-559 
ZûYX  90-08-105 

ZûYWú5� �� 91� 08� 15	 
-��Õ�GH 27462 HRS 
-��PQo� 5803 CYCLES 
:o[x\Í A10 CHECK 
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:o[x	5 OCT.18.2001 
:o[xYÕ�GH 349 HRS 
:o[xYPQo� 68 CYCLES 

1.6.2� � 23'4567�� 

^�-îÖ-aØ��l 283,722 �]
a�j����Center of Gravity 

index range�l 14% MAC} 31% MACE-îPQaØ��l 207,745�]E-

îm¢aØ�Max Zero Fuel Weight���l 195,045�]E 
 

� 1.6-2  B16101/BR316 6aã�µ¶ 
^�m¢aØ 171,656�] 
� ¢ Ø 73,300�] 

jOÂ#�^¢Ø 500�] 
Ö-�aØ 244,456�] 
#1^¢ 61,693�] 
jDPQaØ 182,763�] 
Ö-a�Äë 26.6% MAC 
PQa�Äë �§� 1.11.23� 4,� 14,� 

Ö-�PQ3a�Äë_ÕËÎ���E 

1.7� � 89�� 

1.7.1� � :;89<= 

��l³�KLâY
12d�/3Qe�dfg/"« 

1630 G4G�dÄÅ�METAR�«àm 060°
àn 10 Í/G¸Ï¬¡ 7,000

�`¸ab 1,600Ñïcb 4,000Ñïdb 9,000Ñ¸e¡ 19f
gè 12f¸À

¡�h4i 1021+jE 

1700 G4G�dÄÅ�METAR�«àm 060°
àn 10 Í/G¸Ï¬¡ 7,000

�`¸cb 4,000Ñïdb 9,000Ñ¸e¡ 19f
gè 12f¸À¡�h4i 1021

+jE 

1.7.2� � >
?@ABCD?E?F�� 
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12�,h�àij=kl�Low Level Wind-Shear Alarm System, LLWAS�

	k
³�âYkgqàid�E��l 06vwIJl3àmànµ¶ 6E 

� 1.7.2  06vwIJl3àmànµ¶ 

GH 
(Local Time) 

àm 
(deg) 

àn 
(kts) 

GH 
(Local Time) 

àm 
(deg) 

àn 
(kts) 

1648«00 050 15 1649«30 060 10 
1648«10 040 12 1649«40 050 9 
1648«20 060 10 1649«50 070 10 
1648«30 040 12 1650«00 060 7 
1648«40 050 8 1650«10 050 8 
1648«50 050 10 1650«20 050 10 
1649«00 050 10 1650«30 060 9 
1649«10 070 8 1650«40 050 11 
1649«20 050 8 1650«50 050 10 

1.8� � G�HI 

oïÙpqm¿2�E 

1.9� � JK 

^�p/0l)1��12�,É/3qÇ%r_n2�E 

1.10� � LM�� 

ñZ�E 

1.11� � ��N#� 

1.11.1� � OPQRN#�SCockpit Voice Recorder - CVRT 

^�oëpq��Solid State��@ !�"#
VÜ�l Honeywell
G 

l 980-6020-001ïc l 0274
r 30Ì.�"ÏsE 

6�������� 10�	
��� 
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µ¶�6ST2�
�"tu+,
�@ !µ¶�¡l 30Ì. 21vE»

��"3�w
Kd�"#3�"5HxFKc�Ò�3Y�Zø|YI3âE

»� CVR�"�w
F 0949 UTCG-=>· M̧CHOCK INR
$Æy¼ CVR

3Ö��"GHl 0924 UTC
ôzGHl 0954:21UTCE 

ÑÆ
F 0924 UTC�â CVRq�"E{)|"!}G1äÌ=>ò4

a-GHl 0850:12 UTC
�·¸ CVRéq�"��oPQG3�@�ýÒ !

E 

1.11.2� � ����N#�SFlight Data Recorder - FDRT 

^�oëpq�� Solid State� FDR
VÜ�l Honeywell
G l

980-4700-001ïc l 0586E^ FDRr 25RG�"Ïs
�" 289,-§�


[� 1.11-12kE 

*o³�3 CVR p FDR µ¶GHña~
�12�,��²I�Airport 

Surveillance Radar - ASR�GH���013 QARµ¶GH`#_�¯°EÝ1


12 ASR� 4.62v�"�o
QARµ¶GHl�v�"�oEGH_�Ò§[

� 7« 

QAR GH= FDR GH+0.0v�RALT� 

QAR GH= FDR GH+0.5v�Pitch� �[± 1.11-1� 

QAR GH= FDR GH+1.0v�IVV� �[± 1.11-9� 

12�,²IGH= FDR GH-24v  �[± 1.11-2� 

FDRÒ�Y3µ¶_��+�DGH§��UTC�l��
Kd[�« 

�GH§�4¡«*� FDR �"3GHW��§�«MHRRïMMINR
ÌU

� 64v� 4v�"�o
§�4¡l 4vE 

���oIJB�pa�Äë«ÎÏl 35 ¡
PQaØl 182,036 �]

�400,960��
a�l 27.1% MACE 

�ÖPy���p4GH�Down and Lock�«0846:33G
fg�l���p

4Äë
qÇ%À¡l 2,184Ñ¸6vYeÃ�g�l���p4ÄëE 
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7��� FDR������ 0.01563 ����� QAR������ 0.00391 ������
���� !"��

��#$%�word location�&'()*+ Pitch, IVV��
����-.� 

�ÔcÓÔ�Autopilot�ÒÓGH«0848:29 G
�nl 153.5 Í/GïqÇ

%À¡l 913Ñïm 52.4¡E 

�Ôc¢£�Auto Throttle�ÒÓGH« 0849:53GÒÓE 

��× 06vwxGH«0849:44G
�nl 154.5 Í/GïqÇ%À¡l

72 Ñïm 51.3 ¡
ÆG FDR �"3\�¡l N25O01’12.00”ï

E120O53’38.4”E06vwx§���l N25O03’41.81”ïE121O13’27.37”
�

À 106 ÑEÑÆ
�Ô3SÙkl(IRU)6\�¡3ãÆ\¡ï�¡D

0.3278 O� 0.0403OY-´µ� × 06vwx
�[± 1.11-5�E 

���o`,�IJ5H3Âì/peÃ4Ä/4 ÅÆ
�[± 1.11-8�« 

���������(RA)1,500 	
�� 06 �����������

�LOC������G/S��� !�Deviation�"#$ 0.011 dot�fly right�

%-0.074 dot�fly up�& 

���'����� 457	(�� 06�)*+,�-./ !$ 0.091 

dot�fly right�& 

���'����� 500	
 228	���01' 3�2��&./ !

34����� 335	(�-0.518 dot�fly up�& 

���'����� 228	
 98	���5�' 3�2��&./ !3

4����� 184	� 132	(�0.179 dot�fly down�& 

���'����� 98	
 44	���01' 3�2��&�-0.036 dot

�fly up�67
-1.482 dot�fly up�& 

�89:;<%=>��-2�?@AB 

��� FDR�CD2�?�Descent Rate -DR�EF�GH�����@A

?�DR_dRA��IJKL7M�N"�DR_VG��IJOM�PQRST

UV�DR_V*SIN��WXYZ2�& 

�[E\]Y��^@(������@A?_`a"bcd�-2�?

& 
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�2Y$ 500	e2-2�?fghi��jk 1.11-9�& 

���oPQ×b
�[± 1.11-3ï± 1.11-4ï± 1.11-7�« 

�g��oIJ« 

0849:49.25G
�nl 149.0 Í/GïqÇ%À¡l 2Ñïm 52.0¡ï��

5n¡F 0.5v��o�Ál 1.25Gï2.24Gï2.40Gï2.44G
Æ5H�eP¡

1.8¡
:¦ 5.6¡E 

0849:49} 0849:50G
ÓÔ $ 6.6¡�ANU��l-8.4¡�AND�̧ �ì

ú$ 8.6¡�ANU��l 12.8¡Yn�l-1.5¡�AND�̧ ��¦¤$ 5.3¡�l

7.0¡E 

ÆG¯rKc�3 N1ïN2�nÌUl« 

Derivate Parameter- Descent Rate 
(DR) 

FDR 
Time 

FDR 
RALT 

FDR 
Airspeed 

FDR 
Pitch DR_V*SIN DR_VG DR_dRA 

QAR 
Time + 1.0  

sec 
QAR 
IVV1 

(hh:mm:ss) (ft) (kts) (deg) (ft/s) (ft/s) (ft/s) (hh:mm:ss) (ft/s) 

08:49:08 495 153.5 3.9 -15.8 -13.30 -32.00 08:49:09 -13.33 

08:49:15 402 152.5 3.9 -13.46 -15.33 -6.00 08:49:16 -13.60 

08:49:24 300 152.5 3.5 -12.11 -11.05 -9.00 08:49:25 -10.93 

08:39:34 197 153.5 4.2 -8.13 -10.45 -22.00 08:49:35 -12.53 

08:49:41 115. 157.0 2.80 -11.55 -13.81 -17.00 08:49:42.00 -14.40 

08:49:42 98. 155.5 2.50 -16.01 -13.72 -17.00 08:49:43.00 -13.33 

08:49:43 85. 156.5 2.80 -15.65 -13.75 -13.00 08:49:44.00 -14.13 

08:49:44 72. 154.5 2.80 -11.82 -13.26 -13.00 08:49:45.00 -14.40 

08:49:45 59. 154.5 3.20 -12.73 -14.06 -13.00 08:49:46.00 -14.67 

08:49:46 44. 152.0 3.50 -13.42 -13.49 -15.00 08:49:47.00 -15.20 

08:49:47 31. 151.0 2.80 -14.21 -12.64 -13.00 08:49:48.00 -14.40 

08:49:48 16. 148.5 2.80 -11.36 -15.20 -15.00 08:49:49.00 -9.60 

08:49:49 2. 149.0 5.30 -5.26 -12.79 -14.00 08:49:50.00 6.13 

08:49:50 2. 147.0 7.00 6.92 7.42 0.00 08:49:51.00 -6.13 

08:49:51 7. 148.5 3.50 -11.80 6.94 5.00 08:49:52.00 -16.53 

08:49:52 4. 148.5 -2.80 -24.44 -6.02 -3.00 08:49:53.00 26.40 

08:49:53 -1. 148.5 4.60 23.13 8.97 -5.00 08:49:54.00 18.40 
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N1-1 N1-2 N1-3 N2-1 N2-2 N2-3 

54.3 57 61.5 85 88 90.1 

NO×b« 

0849:50} 0849:52H
�F�vqÇ%À¡$ 2Ñ�l 7Ñ
n�ì} 4

ÑE��eP¡ 2.8¡
m 51.7¡
���d:¦ 7¡
�l¥¤ 2.8¡E 

Æ�v
ÓÔ �CCP�l-8.4¡ï-7.4�AND�¡� 6.6¡�ANU�̧ �ì

ú-1.5 ¡ï-18.9 ¡�-11.6 ¡�AND�̧ ��¦¤$ 7.0 ¡�l 3.5 ¡Y
�l¥

¤ 2.8¡E 

�g�ÛoIJ« 

0849:52G
�nl 148.5 Í/GïqÇ%À¡l 4Ñïm 51.7¡E0849:52

} 0849:52.50G
��5n¡F 0.5v��o�Ál 0.42Gï0.43Gï0.39Gï0.5Gï

1.28G
�eP¡$ 2.5¡�l 0.7¡
���¥¤ 2.8¡ï3.5¡�l 1.8¡E 

ÆG¯rKc�3 N1ïN2�nÌUl« 

N1-1 N1-2 N1-3 N2-1 N2-2 N2-3 

51.5 51.8 53.9 84 84.4 85 

 

fgIJ4 « 

0849:53.5 } 0849:54.0 G
fgIJ4 �lMCompressR��E��5n

¡F 0.5v��o�Ál 1.0Gï1.14Gï1.26Gï0.93Gï1.26G
�eP¡$ 2.5

¡�l 3.2¡
���¦¤ 9.5¡�l 13¡E 

	��oIJ5H3�#`�u«0849:49.25} 0849:545H
�� 06

vw#`ð 1,200Ñ
�[± 1.11-5ï± 1.11-6�E 


a-GH« 

�lm3n�- N1-1oN1-2oN1-3pq.1(�B0849:54(�"#$ 50o

51o52.3& 

�lm3n�- N2-1oN2-2oN2-3pq.1(�B0849:53(�"#$ 84o
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84.4o85.0& 

�0849:54 (�lm3n�- N1 % N2 rMst67&5 uv�N1 % N2

rM"#wxy�z{��|0X"#$ 108�109& 

�}�~EF-@AB0849:54(�}�~st67��� 5uv�}�~

H-5.3 ��AND�67$ 7.6 ��ANU�����d��QR 13 �
 15

���]��H 10	67
 106	�OMH 138.5 �/(67
 147.5�

/(& 

�a-YZ:ÔcÓÔGH«0850:21 G
�nl 180.5 Í/GïqÇ%À¡

l 1,218Ñïm 48.9¡E 

��ÛoIJB�pa�Äë«ÎÏl 50 ¡
PQaØl 178,985 �]

�394,240��
a�l 26.2% MACE 

�ÛoIJGH« 

�gIJGH« 

0906:11.0G
�nl 135.5 Í/GïqÇ%À¡l-1Ñïm 52.7¡ïeP

¡ 0.5¡
:¦ 4.6¡
��5n¡F 0906:10.75G3 0.5v��o�Ál 1.27Gï

1.3Gï1.20Gï1.1GE 

fgIJGH« 

0906:27G
fgIJ4 �lMCompressR��
ÆG�nl 84.5 Í/Gï

m 52.0¡ïP¡ 0¡
:¦ 0.4¡E 

��ÛoIJ5H3�#`�u«0906:10} 0906:275H
F 18v�

�� 06vw#`ð 3,284ÑE 

��ysoë¿cGH«0906:17 G
�ysoë²�¿cE�vY
�y

soël�²<q�Deploy�E 

�Qe�©��Ground Spoilers�¿cGH«0906:10G
Qe�©�²�¿

c
�Y 0906:25G
Qe�©�Á��²
é�p4F 58¡} 61¡E 

� FDRôz�"GH«0908:19Gôz�"
ÆGm 20.4¡E 
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1.11.3� � UFVWN#�SQuick Access Recorder - QART 

»���01^� QARÒ�Y3-§�Kd[�« 

��§�� QARGH�kE 

�QAR§���l:«0859:55}0859:59G
qQAR§�̧ 0900:00}0900:04

G
QAR§�a!��E���oPQ5H}a-5H3 QARp FDR

§�lÎ��GH_�µ¶E 

���oPQâàmpàn«QAR ��v�"àmpàn�o[���150

Ñ���« 

QAR Time Nose Gear 
C0MP L 

Nose Gear 
C0MP R 

Radio 
Height 

Left 

Magnetic 
Heading 

Wind 
Direction 

True 
Wind Speed 

 NSQATL NSQATR RALTL MHDG WDIR WSPD 

(hh:mm:ss)  (FT) (deg) (deg) (knot) 

08:49:38 0 0 152 51 59 10 

08:49:39 0 0 140 51 43 10 

08:49:40 0 0 128 51 43 10 

08:49:41 0 0 112 51 43 12 

08:49:42 0 0 96 51 43 12 

08:49:43 0 0 84 51 34 12 

08:49:44 0 0 70 51 34 12 

08:49:45 0 0 56 51 34 8 

08:49:46 0 0 42 51 34 8 

08:49:47 0 0 28 51 42 8 

08:49:48 0 0 14 51 42 8 

08:49:49 0 0 0 52 42 3 

08:49:50 0 0 2 51 42 3 

08:49:51 0 0 8 51 49 3 

08:49:52 0 0 2 51 49 3 

08:49:53 1 1 0 51 49 2 

08:49:54 0 0 12 51 49 2 

� 150 Ñ��3�ìí�IVVïft/min�«-784�152ft�ï-864�112ft�ï-880
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�56ft�ï-912�42ft�ï-864�28ft�ï-576�14ft�̧ 0849:48} 0849:49G


�$-576fpm �14ft��ìí�l:�í+368 fpm�0ft�E¯vY
:�

íIY-îi+1,584 fpm�14ft�E 

���o��IJ5H3À¡h4i�QNH�«30.15 in-HGE0849:53G QAR

�"3�DîdisÀ¡�29.92 in-HG�p�2YisÀ¡�30.15 in-HG�

ÌUl –145Ñp 15ÑEFDRGHF 0849:54G3�DîdisÀ¡l-154

ÑE 

�fghi�ÁGH«0849:53G
eÃfghiÌUl 191 PSIï190 PSI¸

1vY
efghi�l 0 PSI��h�
Ãfghi�l 190 PSI E 

���oPQ5H3¥¦]��Á«0849:49G} 0849:51G
��$¦¤í

�2i��l¥¤í�¡i�
0849:51 GIY-î¥¤í 6.75 ¡/v
Æ

5H��$¦¤ 6.77¡
�l¥¤ 0.53¡E1vY
¦¤í�l-î 11.3

¡/v
¥¤l 0.97¡EÆ5HÓÔ �CCP�$ 5.06¡�ANU��l-8.31

¡�AND�E 

QAR Time 
Baro Corr 
Altitude 
CAPT. 

Radio 
Alt Left 

Compute
d 

Airspeed 

Control 
Column 
Position 

Control 
Wheel 

Position 

Pitch 
Angle 

Body 
Pitch 
Rate 

Inertial 
Vertical 
Speed 1 

 BALTL RALTL CAS CCP CWP PTCH PTCHR IVV 

(hh:mm:ss) 
(FT) 

(FT) (����/����) (deg) (deg) (deg) (deg/s) (fpm) 

08:49:38 266 152.00 153.5 0.12 14.38 3.520 -0.312 -784

08:49:39 256 140.00 154.5 -0.44 -8.50 3.160 -0.688 -848

08:49:40 240 128.00 156.8 -0.25 5.88 2.810 -0.062 -832

08:49:41 222 112.00 157.8 -0.12 -19.75 2.810 -0.125 -864

08:49:42 215 96.00 155.5 0.06 3.75 2.900 0.438 -800

08:49:43 190 84.00 155.2 1.12 14.00 3.160 -0.125 -848

08:49:44 176 70.00 154.5 0 17.88 3.080 0.188 -864

08:49:45 158 56.00 153.8 0.81 3.75 3.690 0.500 -880

08:49:46 143 42.00 152.2 1.5 13.38 3.430 -0.812 -912

08:49:47 116 28.00 150.5 -0.56 1.38 2.720 0.188 -864

08:49:48 93 14.00 149.0 0.12 11.25 4.390 2.438 -576

08:49:49 39 0.00 148.2 5.06 -2.12 6.770 0.938 368
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08:49:50 71 2.00 147.2 6.5 9.50 5.630 -4.312 -368

08:49:51 92 8.00 148.8 -8.31 28.75 -0.530 -6.750 -992

08:49:52 106 2.00 148.0 -7.44 8.38 -0.970 11.312 1584

08:49:53 15 0.00 143.5 6.56 -1.38 10.370 5.438 1104 

08:49:54 98 12.00 138.8 -4.06 25.62 15.030 2.438 1008

08:49:55 116 28.00 141.2 -1.94 9.75 14.850 -2.000 976

08:49:56 145 48.00 140.0 -0.81 7.62 13.540 -0.750 1040

08:49:57 185 68.00 142.2 0.31 -12.00 13.010 -0.125 1120

08:49:58 214 88.00 145.2 0.88 -3.88 13.180 0.312 1264

08:49:59 248 108.00 148.8 0.94 -3.88 13.540 0.375 1424

08:50:00 279 132.00 151.0 0.25 -5.25 13.970 0.125 1616
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� 1.11-1 EVA MD-11 (DFDAU P/N: 235000-1b) FDR Parameters List 

A/C ID EADFuel1 FMAD1spd Loc_dot PFD-Ft/M STABOT 

A/CPack1 EADFuel2 FMAD2autop LocDev-1 PFD-HD/T Stall 

A/CPack2 EADFuel3 FMAD2autot LocDev-2 PFD-HDGF Subframe 

A/CPack3 EGT-1 FMAD2land Long Acc PFD-HDGM Sys Disp 

Ailrn-LI EGT-2 FMAD2vert Longitud PFD-IAS Sys DU1 

Ailrn-LO EGT-3 FMA-Roll LSAS-LIB PFD-IASF Sys DU2 

Ailrn-RI Elev-CMB FMA-SPD LSAS-LOB PFD-IASM Sys DU3 

Ailrn-RO Elev-LI FMAVertA LSAS-RIB PFD-IN/H Sys DU4 

Airspeed Elev-LO FMCSel-C LSAS-ROB PFD-Mag Sys DU5 

Alpha-1A Elev-RI FMCSel-F MastWarn PFD-MCHF Sys DU6 

Alpha-1B Elev-RO Fuel Qty Mid Mkr PFD-VS/F T/O CONF 

Alpha-2A EmergLts FuelValve-1 N1-1 GE PFD-VSF T/Rev-1 

Alpha-2B EPR-1 FuelValve-2 N1-2 GE Pitch T/Rev-2 

Altitude EPR-2 FuelValve-3 N1-3 GE PreWS-A T/Rev-3 

AntiIce1 EPR-3 G/S_dot N2-1 GE PreWS-W TAILWS 

AntiIce2 ERROR G/SDev-1 N2-2 GE PSHeat-A TAT 

AntiIce3 FADEC-1 G/SDev-2 N2-3 GE PSHeat-C TATProbe 

APU Fire FADEC-2 Gear-C ND-APRS PSHeat-F TCAS Dis 

APU-N1 FADEC-3 Gear-CUn ND-CDI PVD-L TCAS SL 

APU-N2 FCCSel-C Gear-L ND-HDGF PVD-R Thrust Modes

BaroSetC FCCSel-F Gear-LUn ND-HDGM RadAlt TRA-1 

BaroSetF FDAUBite Gear-N ND-MAPF RadAlt-1 TRA-2 

Bleed1 FFlow-1 Gear-NUn ND-MapS RadAlt-2 TRA-3 

Bleed2 FFlow-2 Gear-R ND-NoPln Roll Track 

Bleed3 FFlow-3 Gear-RUn ND-PlanS RPDL Vert Acc 

BrkPed-L Fire-1 GMT-HRS ND-POM Rudder-L VHF1 

BrkPed-R Fire-2 GMT-MINS ND-VORS Rudder-U VHF2 

BrkPrs-L Fire-3 GPWS-PU ND-WXoff SATCOM1 VHF3 

BrkPrs-R Flap-LI GPWS-TN NGComp-L SATCOM2 VOR Freq1 

CabinAlt Flap-LO GPWS-VIS NGComp-R Sel Alt VOR Freq2 

CabinPrs Flap-RI Grnd Spd OilPres-Eng1 Sel Aspd Wind Dir 

CargoHtA Flap-RO GrossWgt OilPres-Eng2 Sel Hdg Wind Spd 

CargoHtF Fleet ID Heading OilPres-Eng3 Sel Path Wing A/I 

CCP FltDirAc HEADWS OilPresLO-1 Sel Runw YawDmpLA 
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CntrGrav FMA1-18 HF1 OilPresLO-2 SelBaro1 YawDmpLB 

CWFlapTO FMA1-19 HF2 OilPresLO-3 SelBaro2 YawDmpUA 

CWPL FMA1-APA HydPrs-1 OilQty-1 Slat-Dis YawDmpUB 

CWPR FMA1-APB HydPrs-2 OilQty-2 Slat-L2A&B  

CWStabTr FMA1RollF HydPrs-3 OilQty-3 Slat-L4A&B  

DA FMA1-SpdF HydQty-1 OilTmp-1 Slat-R2A&B  

Day/Mnth FMA2-A/F HydQty-2 OilTmp-2 Slat-R4A&B  

DecsnHgt FMA2-A/T HydQty-3 OilTmp-3 Smoke-Ca  

DEUSel-C FMA2GrdPr ILS/MLS1 Out Mkr Smoke-La  

DEUSel-F FMA2Land ILS/MLS2 Out MkrA SplrArmed  

DHWARN FMA2LandA Inn Mkr OverSpd Spoil-L3  

DME Freq1 FMA2-Prof IRS-C ParkBrke Spoil-L5  

DME Freq2 FMA2VertF IRS-F PFD-ALTF Spoil-R3  

DMEDist1 FMA2VertI IRUSel-C PFD-ALTM Spoil-R5  

DMEDist2 FMAD1roll IRUSel-F PFD-ATTF Stab-1  

EAD-FMC FMAD1rollarm Lat Acc PFD-ATTM Stab-2  
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� 1.11-1� FDR� QAR������Pitch Vs. Airspeed	 

 

 

� 1.11-2� FDR�
�������Airspeed�Ground speed�Heading	 
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� 1.11-3� FDR�����AltCASCCPElevPitchVert.Acc	 

 

 

 

 

 

 

 

 

� 1.11-4� FDR�����AltCASHeadingEGTN1N2	 
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IRU path: 

First landing 

IRU path: 

Second Landing 

Integration Path: 

First & second landing 

Go Around 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 1.11-5� ��������������������IRU ��� !"��

#$ FDR��%&�� 	 
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� 1.11-6� #$ FDR��%&���� �'()�*+� 

 

 1st: 

Approach 

2nd: 

Approach 
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� 1.11-7� ��,-�.)/0�1234�5678� 
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� 1.11-8� ��,-�9:;��/0�<=>�G/S	�?@AB>�LOC	C

DEF0�GH78� 

� 1.11-9� ��,-�9:;��/0�IJK56�L=M�descent rate	E

F0�78� 
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490;?@�O��J0����Oil Canning	8��` 

���WTSB 595^�ND NCA6048-101�nXu{0xR?@�O��

J�cSB 50]-50]^~�` 

	ND NCA6214-517PQ�SB 595T 615~�!� ¡¢z{ 48LT 48R

�z{;�n/z{£N;SB 615¤¥W;qrW�£N~�` 


NDNCA6313-535?�OPQ�SB 595T 645xz{ 42LT 48R^~�!

� ¡¢z{ 43LT 48L�z{;�n/z{£N;SB 615z{ 46L�

¤¥W�£N~�` 

�ND NCA6313-539 @PQ�SB 595 T 638x;z{ 38RT 48R0~�

` 

�L�O¦§ySB 615x;z{ 46LT 46R��^~�` 

¨l)W{ySB 615xUz{ 45L��T 47L^~�` 

�¨l)W©ª��«¬y�cSB 61]45]25]0]-25]-45

]-61]��^��v��` 

�ND ACA0143-501 ¨l)W©ª��®e{ySB 602�cSB 61 ]

¯-61]07_` 

1.12.1.3� � \]dc 

�ND NEA240-501  °v.±?@²l�W��cSB X=31.5 ];-31.5

]	RSB 1431T 14530�����` 

1.12.1.4� � efghi 

�³²v.±´µ¶L·+¸¹º»¼g½¾º` 

�ND ABN738-501L<¿ÀJ;Á±´µ~�` 
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�CDJÂ;Ãs~�` 

�JÂe±´µÄÅ` 

� BXP7000JÂLÆÇ~�` 

�?³²ÈÉx²Ê7_` 

1.12.2� � jLXY�[ 

�:Ë�)ÌÍÎÏ��ÐÑÒ ` 

1.12.3� � CD 

�-DhijkxND 187900-9ÓÔÕÖe�×Ø~�` 

�ÙDhijkxND 187900-9ÓÔÕÖe�ÚYÛ¤` 

1.13� � kl�mn 

ÜÝÞ` 

1.14� � op 

ÜÝÞ` 

1.15.1� � qr)* 

1.15.1� � �\fstuvwxy 

#$ßB��àáâãä�x��,-�.)gå CM1 Ææ3çèéáê

9ëì��íxî�Çïvx56XðFxCM2 ñ¯ftòóW��ôõö÷

(Master Caution Light)øvxùúû�;õöüý(Engine and Alert Display)|þö

²ÉÅ�(Tire Fail)�C�(�Level II alert)x�CM2¾�jküý(System Display)

gxú�³²?�²É���` 

1.15.2� � ����5�/ghiz{n 
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	$
�MD-11��àá34��ì��íxî������ð��Fx

�3çèéá����Positive Climb�xEg3çèéá���Gear up�x�gå

�3çèéá�ë�v.±ï��û4` 

�����ëì��íFxCM2Í�� �Positive Climb�x CM1Í�� �

Gear up�xCM2|Í�ëv.±��ïvû4`b¯�ë�After Takeoff Check�

 !fxCM2ú�v.±Í�vxyÍ"ö CM1#$Lx��%v.±�v`

Eg CM2ú�jküýo���&(Configuration Page)þöx²ÉÅ�FÜ��

vv.±C�`CM3'å QRH ú�()C�xCM1|*(�vv.±+,-

û4`.�xCM2y/0 CM1(1gx2%v.±3L`#$ FDR4567x

��ì�gR 1653F2�3Lv.±` 

1.15.3� � ����|}ghi~�&�z�� 

3Lv.±gxßB��àá��89v.±R,Ù�.)F�:;<`#

$ßB��àáâãä��=>A³²?�²É����xêI�?v.±jk

@A��xùv.±BCD�v23LEA`òóWX�Fv.±Gö÷H�I

�x.���àá*Av.±JAKL½9:` 

1.15.4� � BR316���zJv 

#$���
�MCä��CM3 R 1653 FMNOP³²²ÉÅ�xôQ¹

ºRá;STR�:UV®WxMX ¹º YZö��MN[>"\]^UV

` 

1.15.5� � d���\L:;Jv 


�RáEgKXMN J_`�hS�aà���$x#$[>� J_

`�hS�aà�ÌMCä��R 1656F�aà0b[>���$xê0b��

cd�ô\]^UV 1̀657F[>eN�aàMN\]fgû 1̀658[>MN\
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]fgû`1703FR��.)fh 2«iFx[>MN�aàj:x>*Ë�X

�I@k~��Foreign Object Damage	̀  

1.15.6� � BR316���zJv 

#$ R316��ÂMXä��R 1657Fx Jl:>�ÂRá0b��cd

ÈÉ ( Flat Tire ) xCM2mn³²ÈÉ`�ÂRá0bcd�ô)Ì\o;p^

qaxCM2 mnÜ�ô`�ÂRá0bcd�ôRË�rstuxCM2 mnÜ

�ô` 

1.15.7� � ������ 

 J_`�hSv ICAO SARPs,wx�\]yT` 

\]fz{>R 1658FÆÏ[>KXMNx
� MD-11|}ÈÉx~«i

g%�Þ06Ë�.)̀ \]f��\]^��;o�^-�T4,5DUV�;608

��UVxBR316 .)f�«iCµp�`BR316 .)g<ëT SP <ë��¥

Fx\]^|�Eõ�`.)�«igx[>MN�\õ�x\]^E��\` 

1.15.8� � �P������ 

��ì�gv.±�Í�vfx�a
��oMXjk(Interphone)MNf

lxeNgl�@�xCM3"�a
>*�lcd����xEg�lm�@�

cåR����X���Ì��.��x�loêI��` 

1.15.9� � �PZ��[ 

BR316ì�gx�l, 23� HK��Xt�v��VW(Speaker Cover)

, 48�DEF��Xt��Ì�(Oxygen Mask)�VW� xÌ�La(¡� 1.15-1)

` 
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� 1.15-1� �l¢~� 

1.16� � =���� 

I` 

1.17� � ����n 

1.17.1� � �Ja���
������� 

	$
��£¤xÔMp¥Þ�h¦(�L§¨¥�¦)©:��ª�a¾«

á¬®Ã�OP�a«¯°4`w±²³´.�æ�a¾«á(POI)\µx¶�

-ª¾«á¬�OP�a«¯·a`¥�¦Rw±-²¸´-¹ìºiD«¯
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R�gx»f�a®Ã·acå-ª�æ�a¾«á; 2ªº9¼½�a¾«á

(AOI)¬` 

�a¾«á·a¾¿¡¢��hOPÀÁ��Â«(¡�a��ÃST

�Q�ÄÅ��)�a·a¾«(¡�Æ«¯�S«¯èéáÄÅÇ

«È�4·¾«)�x�ô°4c	$�a¾«á�ÉÊ�Á»�ë«¯æa

` 

����ì.)�Ngx
�ËÌ-Ár8ÄÅtÍ�å¾Aèéá(Check 

Pilot - CP)�X�Rá9ë;OPèéá(¡ÎßF�f)���67Â«xÏÐg

ÑqrÄÅ�èéáxê	$FRÒqrÁ»:�ÄÅÓ�xPOIEFÇ«` 

�æ�a¾«áóö�
�� POIÔ+ÕÖx×R POIôQ��mÒ�ØÙx

�OPyÚNÂ½�Û®ÜRáÄÅ;Ý¯�H�CD��Þ` 

1.17.2� � ������z����n 


�R³±²´-¹��x�Û_,Ùßàá_`�J��hOP` 


�»f�ßF�f�%â±��x¡¢ B-767��³±(;��)B-747

��±±(5±;��2±¨�; 10±�¨�);MD-11��±Ù±(ß±;�

�;w±¨�)�`èéáR�h� 600R(67k%Tw±²±Ù´â-¹)` 

	$
��a�(Flight Operations Manual),ßãxOPàä ���·a

bÆåæpm¡¢�ë:;ç(Flight Safety Division);�ëèp(Flight Operations 

Division)`�ëèpLy�áÂ½p�ëÂ½p�ëÄÅp;�ëÂÞp�

` 

1.17.2.1� � ��~�� 


���ë:;ç(�L§¨�:ç)�é�pmxb�´�½xêÞoëæ

Rá�±ßªx=�æ�ì�æ�xíy�Ó
°�î�l:;Rá:;

ïð;ëñRá�xêåÀ�f®W:;èéá(Safety Pilot);òóRáx�%~
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ªxô¼åæ�õ�ö÷;tÍ��ú�` 

�:ç�ô·a¡¢�:;Â½:;ïð�ë67«ø@A�Ni«

;^½�hó:;ùúÒ7�`� �ë67«øc¬À�f��67�L

û«ø(»f«øM� 93% - 95%)x�ZüÀ�f�ÝØ9�Þ`í��çý¬

1��N�X�i«°4` 

opM�jk�y�|��çìô°4Á»x��þ�ë�e(Voyage 

Report)�
�e(Captain Report):;�e(Safety Report);@A�NrÞ�e

(Mandatory Report)x���èéá1�;ú��:b�x� �ë�e;�
�

eå�f´�
^½` 

�:çyµ�X�cý�	0
B(Staff Authority and Support Function)xÜ

v^þ�(Line Authority)x������:��#$F�ç�KbÆL�V�

^½` 

1.17.2.2� � ���a 

�ëèpyô½-ªxD+�Â½�ëåæ�ÀÁ4·x�ëF�«�¬

t�`��tÌ¡�ëÄÅ�ëÂ½pm�x'c��(Â½Þx�åëñ;

��á 9�Â�(Â½` 

Àpm¬·a«�¡L� 

��áÂ½p��áåæ·ax¡�á��U�ëF�ä���

��;R�67�` 

��ëÄÅp�¬�D��áÉ�ÄÅ°4x¡JXÄÅ;��ÄÅ�` 

��ëÂ½p�¬�f¹Aàá(Daily Operation)°4x¡�fá4Â½

ÀÁ� �ÞÊ��<!"#�` 

��ëÂÞp�¬��È3;$ç���û�xê�.ÒÜJA�$�ô

i Y` 

�ëèp�ôcáÞ_`ò%*�(ISO)�jk8Â½�¯ò%&A�çÂ

9'()*�+,-#�.*%�
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;�Û®Ü�Þx�ú�¾�b�êÎQØÙ`���ëèp|��}'(M

;M�Â�x¡�:´)�Â�ãPilot Assistance Committee�` 

�ëèpô½óöx��MD-11ì.)�Ngx
�y^½ÀÁb�X¡Ý

¯ÄÅ�x%*q+,`-¡�èéá�ú� Unstable ApproachùÍ./ SOP

^½0x�Z�41c2Ì�ÄÅx�Ý¯M�g3�x�y'��+,�¼1x

Ü�==x�bÆ23�^½t�` 

1.17.2.3� � ���naMD-11\� 


�MD-11�f��±Ù±��xh 200ªèéá`�f�Â�´�
x¬

��f�4·Â½x¡34� ÀÁ�;��ÚN����¹�x�Ly

�ª¼½´�
;-ª45` 

�fop�M�jk��
�e(Captain Report);�ë�e(Voyage Report)

�x´�
6�75�ex8�cÜJA#$�exêôi�?åæpm^½(

¡¨k{ó�Aåæ
B�)x���f|®W-Bèéá��:çU��:°

4(¡ FOQA67�«ø)xêåÜ(u6®ÜMD-11�f` 

�æMD-11.)3çb�x�fy�²f��ú�xê%�9�ÄÅì�x

×Rº9ìèéá:;<��.)ÄÅ`h-²=f´�
B¯>_�â�

MD-11�f��hOPx?4�@b�x¡¢>_�>;ABCD�hO

P�`� ABCD.ú�E}�NFöú?-*GH�IJ)ÄÅtÍx
�

#$�tÍöK.);ì�ÄÅ` 

´�
óöxèÍ� CM2����.)b�Æ¢qrÄÅx��GH% CM2

�L8(Red Hat)xõÍ% CM2.)åæ6C��?èéá«M`CM2RÄÅg

|M�ÝNxêO�PQb�` 

1.17.2.4� � �� !a�� !� 

�ëÄÅp·a«��;ëñ�pRx��pR�èéáÄÅ(¡¢ßF�f
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�ÄÅ)xå�ëÄÅÓ¬` 

�ëÄÅÓ´�
LyÀ�fÄÅ®Ã(Training Supervisor)xbÆ��À�

fÄÅxÄÅ®ÃS´�
m�ÄÅ#$`íy�6TÄÅ®Ã(Senior Training 

Supervisor)ô¼´�
UVÄÅ·a`À�fí�¾Aèéá(CP);ïîèéá

(IP)�¬ïW°4` 


�×èéáÄÅÁ»¡L� 

��'XÕÄÅ(Transition Training)�¡¢)ÌWYCBT(Computer Base 

Training)SPT(Standard Procedure Training)�` 

�-ë<ÄÅ�¡¢²6ZÄ(Recurrent Training)CRM�` 

�qrÄÅ�èéáZÄFx�ÄÅ¦[�Ü+¸ä�xÒ;�ìÄ;Ý¯x

ÄÅ
Bê)9ë"#x(FyßF´o)ôQ�èéá9¤K�qrÄ

Å` 

×MD-11�f�\¬ÄÅ� 

�XÄtÌ���?�fÜ(0�\]�:ÄÅ(Special Airport Training)̀ ¡

^h_`a�:9:Fx�ôbXÛbL=xõ�%cæ�
µa�èé

á�Æ¢�ÁÄÅ` 

�GH�IJ)ÄÅtÍ�
�R³±w²ú�MD-11�IJ)�NxúV

gd�ÄÅtÍ` 

1.18� � ���� 

1.18.1� � ��MD-115h:+�"# 

#$¥�¦³±w²�´±ß¹úe�
��IJ)1��Ni«�e� 


� MD-11 �¨�R³±w²~´f-¹�ëågdhijkT>l

�PEN-TPE	¨��ëæa`åJèécæ�3çèéáxìèécæ3çèé

á`�jkv�g-m4·JAx��y�n�ÂoKê	� 9:�í9:x

��R>lF0~´fÙ¹pq 3F 12«n¯[>oKro=.R J�: 05L
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Ë�`��R J�: 05L Ë�.)Fú�Ù�st�bouncing	��xR,Ù

�tvF�
���I have controluGo-Around�xØJ ì�F�IJ)`y�

ÂvÃLxJèéìë:;=.R 05L Ë�X`¾«gú���Ip¡¢ VHF

ÀJx�IpwPQ;¦§�¢~#$` 

¥�¦i«xài«¦[x�� MD-11 �IJ)1��N©.+.ìèé

MD-11���NÜyxï�zF�{|x}µ,-��².){ì�1.73G	x�

O~�st\)xèéáK!+�]¥�ÇL½2X}µ�IJ)xL1��U

�Çx}µ³²J)xú�3z������Çx�²2�� 2.4G_µì.)gx

�F�èéá(Fq�m��Ç���ì��x�F�~2X�Q}µ�IJ)  ̀

1.18.1.1� � �����z �¡¢ 

¥�¦	i«¦[×
�ZgØJ����¡L� 

�×;���àáR²6ZCFxÒì�Z�åæ�'��:«ø67!×

Bú��É�Å�/1��N�OP/?�/_o/_`	��.q�T�ö

÷x������` 

�×ºÕSÄÅRáÒåïîèéá�XRáxåW½;��Xx:;��

�4-8�×v.@A��Ò;ri�¡ BOUNCED LANDINGTAIL 

STRIKECROSS-WIND LANDINGNIGHT LANDING�<Ë�v.	

` 

�ìº¾� EVA IOE TRAINING AND FINAL LINE CHECK POLICY` 

� IOEÄÅä�xïî�8
Ò;ó�` 

��÷/ìèé�IOECÄgßT~F´o�èéá	x
��×�Eèéá

��Ý¯$ç�1` 

� × UAT/ADM � UNSTABLE APPROACH TRAINING/ADVANCED 

MANOEUVRE TRAINING	�ÌÄF�xÒ;¾�` 

���34�@A��Fx�
Ò��Æ�3ç!Ò2;r8�Ã��
¬
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��:;���æ����` 

1.18.1.2� � ��£��� �¡¢z¤�¥I 

��½��1�/Å��N67;ö÷�ú�©.xêR��àá�Ä²6

ZÄ;�:´)F§�` 

�:�æµ MD11 Í�-²�ìèéáT¤K�ËÌ PAT�Pre-Aircraft 

Training	�À'v.ÄÅ` 

��%R³±w²³´wCµMD11�f.)ÄÅÓ��Landing Techniques 

Training Package	xo�¡¢À'.)ÄÅÚN� �;¤K�ÄÅ�À


¸` 

�É�MD11èéá%�³±w²w´Rv:;W½;��X�ÄÅ`%	

ËÌµ�%èÄÅÓ�¡�èOPÉ��f� UAT ` 

�¢qMD11�fº9ì�
��ÆÄÅ` 

�É�èéáCµÀ£¤ÄÅgx��ÄÅp%m��ïî�8
xê%ï

î�8
é�¥¦T«` 

� MD11ìèéáCµ IOET Line consolidation0x§´:�-� PAT�¤

K�ÄÅ` 

� MD11ìèéáCµ IOET Line consolidation Check/0x\¬$ç;«

ø����$`��@A#$x%×FÍKAÄÅ%¨` 

	% UAT/ADMÓ�:�R IOEÄÅ�gx��ËÌ` 


©A��
¬��:;���æ���xêR�Nú�gx�ª7ÚN

 2;ri` 

1.18.2� � ¦§\¨©: !(Tail Strike Avoidance Training) 


��³±w²~´f-¹ú����IJ)�Ngx�×;«� MD-11

����hOP�æØ9�IJ)tÍ9ëö÷xêÞAGH�IJ)ÄÅ%¬
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`#$
� MD-11 INSTRUCTOR PILOT’S MANUAL (IP Manual)x8.X TAIL 

STRIKE AVOIDANCE TRAININGxÄ»®�qrèéá3ç��x�GH�

IJ)�Nú�̀ ê�¯3ç,-Ã°�IJ)±�;.)st(Bounce Landing)

ØJ²ì���` 

X�� 8.X TAIL STRIKE AVOIDANCE TRAININGÍ��R�OPZü:i

«xàMay 15 1998 Version 5 IP Manual Vol. II (MD11) x|Í��R�OP³�

¥�¦T«� IP Manual Vol. II (MD11) ̀ 
�Rw±-²¸´f�¹ª´� 8.X 

TAIL STRIKE AVOIDANCE TRAININGå(� 8.11 TAIL STRIKE AVOIDANCE 

TRAINING;¥�¦xÚNXþö�OPR³±w²w´-¹%�ÚNå 8.Xº

Ê� 8.11xê��� Revision No. 5-TEMP1. 

1.18.2.1� � MD-11ª«���¬(INSTRUCTOR PILOT’S MANUAL) 

��×ÄÅ.)st£A¡L� 

BOUNCE LANDING – OVER CONTROL 

●Reposition to 7 NM final, change to wind Clam. 

●IP will fly the approach and make the aircraft bounce then hand over the control 

to trainee. The trainee pushes the aircraft over to experience the pitch change 

and IP reads the data from CRASH Page after touch down. 

BOUNCE LANDING RECOVERY – GO AROUND 

●Reposition to 7 NM final. 

●IP will fly the approach and make the aircraft bounce then hand over the control 

to trainee. The trainee executes recovery procedure – go around. 

*Call “Go Around, Flap 28” 

*Push Go Around Switch, achieve go around thrust 

*Maintain 9 degrees pitch attitude 

*Esure spoilers retract 
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*Reach 50’ RA and approach speed 

*Smoothly rotate toward the flight director followed by a normal go around 

procedure 

1.18.2.2� � ¦§\¨©: !®¯ª° 


�GH�IJ)ÄÅ¡¢�µ¶·ï¸¹More Techniques and Methods for 

Landing the MD11; Tail Strike Avoidance`ºô¡L» 

�èéá¼Ñ½1��¾� 

We as pilots need to be aware of our pitch attitude on final approach. 

When landing with 35 degree flap up to our maximum landing weight, the 

pitch attitude on a normal 3 degree glide-slope is approximately 4.5 degrees, 

if we are using 50 flaps then the pitch is reduced to 3.5 degrees. A proper 

flare adds approximately 2 degrees. Here are a few tidbits from Boeing on 

tail clearances with the MD-11. At 35 flaps, pitch an attitude at touchdown is 

approximately 7 degrees with a tail clearance of about 5.8 feet with the struts 

extended and 2.1 feet with the struts compressed. When using 50 flaps, pitch 

attitude at touchdown is about 6.35 degrees with a tail clearance of 6.6 feet 

extended and 2.7 feet with the struts compressed. This is not much for such a 

big aircraft. The nose up pitching moment following spoiler deployment 

after touchdown must be anticipated and actively countered with 

appropriate elevator control. 

���.)F 

Flying the glide-slope or on profile at 50 feet AGL the ATS begins to 

retard to idle and this loss of thrust causes a lowering of the nose. Hold the 

same pitch attitude, to do this requires a slight back pressure on the yoke to 

compensate for the loss of thrust. Do not attempt to flare the aircraft at 50 feet, 

continue to monitor airspeed and rate of descent, look outside and pick up the 
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far end of runway and use this to judge your pitch and roll attitude. At 40 to 30 

feet AGL start a slight flare of approximately 1.5 to 2 degrees, this is a slow 

flare all the way down to 10 feet, hold what you have and let the aircraft touch 

down. If you flaring the aircraft at touchdown, then you will experience a 

greater than normal pitch up at touchdown when the spoilers deploy. If speed 

is excessive, it’s better to set the airplane on the runway rather than allowing it 

to float to bleed off speed. 

�ÜJ>.)�¿K!)}µ��J)gsvx�FèéáÒ�ëì� 

If bouncing occurs on touchdown, maintain or re-establish the proper 

landing attitude (not to exceed 9 degrees) while adding power to go-around. 

Do not try to cushion a possible second touch down by increasing flare. If a 

hard bounce occurs, always initiate a go-around. Do not rapidly change 

attitude to comply with FD go-around commands. Do not exceed 9 degrees 

pitch until proper ground clearance is assured (“Positive Climb”). 

Anticipate that the main gear may contact the runway momentarily. 

���çÞKÀÁ�ÂÞÃ©�

The new –908 FCC load will change a few things for the pilot who 

over-controls or over rotates during take off or flare. LSAS will become 

active until touchdown and will apply up to 5 degrees of elevator to 

protect the aircraft during T/O and flare. At wheel spin up the LSAS 

will apply 3 degrees of down elevator and when the spoilers deploy 

though 10 degrees of travel, another 1 degree of down elevator is 

applied. This application of down elevator essentially eliminates the 

nose pitch up that we presently experience on landing.  

1.18.3� � MD-11��±²³´SFCCTµ¶·¸ 
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FAA y³±w²~´fß¹¯rÄ OPúV� MD-11 FCC Á�*ºÅ

FCC-908`�Á*º�ôcºØMD-11 longitudinal stability augmentation system 

(LSAS)ßFjk�Pitch rate damper (PRD)xpitch altitude protection (PAP)x²

positive nose lowering (PNL)�xÄ %ÆÇ LSAS Â!¨�� Low Altitude 

Stability Enhancement(LASE)` 

Ä óö LASE K�ÈÞ©� LSAS jkGH�IJ)ú�`LASE |K�

Éå LSASjk¢q��zS(longitudinal )3çò%` 

MD-11 FCC-908)����h 17,500ÊT.)56xó�h 30Ë® PRDç

Þjkr6xÈÞ Inertial Reference Unit (IRU)�12umÌçÞjk�çÞ12

u78x�MD-11yÃ56F	ÍK�¹����&A` 

îIJK56ó56ÃR 100ÊFxPAP�)Î û`PAP�ÞIJK56

² IRU12u²12u678M�67xy2uÆl�Ï� PAP12uyAzF

�41ÊF2u 30Ð² 0ÊF2u 9.5Ð	x�����-FÑx2uû4`�Áq

rÂ!)�èéá¼Ñ�Þ{Q�Ò��Ó!%��2uÏ��yzx�èéá

	ÍK�C;3ç��¾�` 

åRMD-11y Ground Spoilers ���VFx)�2u¢qÔÕxF PNL'

�-F�£¤����ÇSLdÖ×2u¢qb�`î��yIJK56ÃR

100ÊF PNL)Î ûxî FCC·g% Ground Spoiler�VCDFx�CD)(

FØû PNLiD��ð=Ù(elevator)u6 36���ÑÚ2ù îGround Spoiler 

�VÏ� 10ÐF PNL )26¢qiD��:AÌSLu6 1 6`ÆÇû4%K

=Ã��y Ground Spoiler�VF2u¢qÛS` 

1.18.4� � ����¹º»¼ 

1.18.4.1� � ����(CM1) 

CM1óö��æa+åÜÝeÞß{�>lxæa;À�àá CM2cæ3

çèéá�£A`9�>l��#�âFxÀ�;�Â4·JAxå
�vÃË
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Ì 06 Ë�ò=jk(ILS)9:`[>Zü�±S±ãàyäÞ¾¿`��Tåæ

Fhã�Ñ� 170ktsxL=T 2çÊxÖ��g9:�fx�� On Speedù�C

µ.)f¾«x9:��JA`R 1,000 ÊF4=�ûèé(Auto Pilot)��m

(Throttle)-by�ûBþxÂ!JA`�F�»�Ë�xõÍ¼Qû4�3ç`

L=T 40Êfã6L<èéJAxl)õejk(GPWS)y56 500ÊFxPNF 

Call stable`� 30ÊgÍê¯��x��LëéCxÍ½1L=M`CM1QpR

F0cñòóx.)Fñ¯�Ìc Pitch Ã��$xÉ��/cì.)`ì��

�v.±(Landing Gear)ß�(F��x³²{ìxÍ½1��ã6`��tv,

Ù���FxCM1Æ�ì�̀ .��stx�áL1��g��I Have Controlx Go 

Around�̀  

CM1 ì�FíL TOGA 2�Òx�mXîx���ð�Ýî¾�xí�í

�v.±`ì�gxR�:�J,-bú�ÈÉ(Tire Fail)õex?�³²É��

�xO�õe ï;�?Gö`	 QRH(Quick Reference Handbook)£A��íx

ÈÉgÜ!�v.±x�Rì�F��%v.±�vxRc2%v.±3L`�

F��34JAxv.±34|I@A��` 

Cµ¾«�ígx�a
�egl�@�x�êI�;�`Rc CM1 ðñ

eN�������b�x%òã.)`�gxßBàá�óg½^½ê¾«j

kþöý(System Display)x*�Dà³²ô�-FÈÉxv.±K�3x¦§Ò

IPQ~�`hqá{g�Ëgl@�c��Ì�õ.g���öÉ°xI�õ

÷ø`É�ùAL½9:;.)xêÏn[>.)oK`R,ßbFx[>0b

��#$;cd�ôrstu;�?®Wx. CM3�eNOP�p^`CM2E

�eN[>��OPAú�` 

CM1UÆ�¯.)I3çb�x.)g|���JAxKÞÙçÞtS`[

>Zû¡��K3çüSf<x�HýþË�`BR316 © Ty SP <ë�æ^

L��xg.®Wb�R©) û APUgæ^`�aRá*Õ²Égx%��p

T 603D���Ó���L�` 
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0;åæùú^þ�41xn�àí¾«ó��í�ë`×MD11����

û\<�¡�V�x9:ã6Qx��mgã6�®��C�à���`*��

�ì.)Òc FlareP|`î2�bì.)Fcd�ß����CM1mn,-�

c�²�J)xÜ�nîF CM2�IUÒû4` 

0;ì�gcdB"Q[>¾«Ë�X� FOD�CM1 n�îF��?x�

.)g	¯?`gdx�aàeNàá��ûR��2.)f¾«Ë�` 

CM1 Ã©���ÄÅ
��åx��¯�hOPxÆ�c��ÄÅ(Î)Ì

WYÄÅ Ground School)Fix Base(�ìy Automatic Flight² FMS OPS)XÕ

ÄÅ(Transition Training)¤K��ë(SIM. Full Flight);(Line Training)xCÄg

µ�ìèéá`ìèéá�ð��
ÄÅ¡¢ 5À®WYÄÅxÍgcXÕÄÅ

` 


�£¨�MD11 Tail Strike Avoidance ¤K�ÄÅ`Zü�º67xÄÅf

�-xF�Zöx¤K�ëF�ïU�GÃ`×R MD11 ��çKÀÁ�å

FCC 907ÕT FCC908'I\]ÄÅ`OPBúMe���Â!cäÞ��.)

F�uy 106�o`CM1�nOP� SOPCTùÄÅ+¸` 

CM1Ã© CRMÄÅ,-�ßÀx�g§²ZÄ-�x§�-À`ZÄ+�

hqá+¡ËÌ`
�ùú#$ÄÅýc§²-�(Î Slide)xt�§�²-�`

ÄÅFc;�-v¼xåfgl«¬Zög��x�����xý���àáx

õ¨� Joint Emergency Training` 

CM1��çxF�MD11�ëF0x*�.)F�3z�¿;ã6éìô`

��?�BàáI+4�Nx�n CM2 ÀÁ34è¼®éÖxR,-�.)f

BZû?ÜôÎ)Ì�Ò�ïx.�-�@��ëA)%�Ç�vx� CM2 R

.)f�34éJA`,-�.)fxCM1 Qp«F0y$ñòóx� 50 Êf

B��ñxñ¯�����<=Gö÷` 

CM1Iì.)ä�xî²-� Auto Land B.�IJ)}µ VHFÀJ~�

`O��?1��Å�ä�`CM1ÜÇ�x���xÍqÞ�kx����ëx
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�lßÀÍì��q�xO��$ÕÖ` 

CM1*�OPUÖx{ó;� JAx�OP(MÂ�!MIb�`OP

A/�:)å´�î��xKbÆ�pm�Â(Mx�Òæ"b�`�. MD11

}+¨�x#0�ë}xÉ�°4��Q`è�æaReÞßè��F0$ù�

n%qx��&aèc¹0x.
'�ë-A�().*x�×�I�ï` 

1.18.4.2� � ����(CM2) 

eÞßèF0+X±�}x����gUx.RæaZöFxÝ��Æ,'

;À��$xùAå CM2cæ3çèéá`���¯j�56gxCM1Æ�x

CM2¯gl��`h�F=xFgmdL½cæ3çèéá`9:T 2,500ÊF

Cµ.)¾«x�n[>É��±S±ã� 060/08`L=T 1,000 ÊF���û

èéx�mþR�ûBþxCM2?�y�mXx@�yèé-` 

h 800 ÊFx4=�ûèéx�ÞiDsx�n�XI��xîF[�: 3

.�oxã6 150.?@xL=Mh 800Ê/«`100ÊFx T�Ò�zxCM1

Zû½1L<�x¾«�lo�xL<GöàJAxÉ�êÍ¼æ"QºJû4x

�FL=Mh� 700T 800Ê/«`R CM1�� 50Êgx���Òx.y 50Ê

Fx�û�m)%�m�Ã(CM2Ü�nîF�m>ËBþ)xÉ�ô/�Çï5

-�xÑ0L=M`Q�y 40Ê?@9ë�z`� 40Ê30Ê®��åî®Cx

�Ü�ncdê¯ 20Ê; 10Ê���`l�®��êO�Ø7x.JA�ÒF

�Ç2uÒ�Xðx�Ñ0��®L=M`�cîF��¾�êÍØ7xN��

ÒêO��4Þx�Ò�R��Ü�n`#$OPÄÅxîF��y 20Ê�Lx

æ"®û4K!}µ��*Q~�`í�xF0�1ýÜ;�Òx2-!4®ü

c T��x29ëg½û4` 

,-�.)Fxv.±.y)Xéìx��svx�Çü3vd`,-�s

tF�c�²��x,Ù�'c³²x.®éì`�F CM2 Í¼æ"3çû4

`îF®ì�45`6F CM1��g I Have ControlGo Around`CM1Rì�
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F®û4 CM2�Ü�n`îê¯ CM1� I have controlgxCM2�%@�7�ê

.U?®Göx%8�U 356�¯ 286`�¯û�Xdx��¾���gxü

9ëì�¾«�í`TR?�"F\��m;���Õ�����Üp9` 

ì��í�Jèéá: Go Around Flaps 28xÆ� Flap upxJèéáçÞã

6xÆ��JA�íx3çèéáÒ: Positive ClimbxÍg�v.±`îF CM1

êO�:xýO��v.±`Æ�ú�Master Caution LightøvxíLgú�j

kþöýg� Tire Fail®CD`Eg CM1Ò�: Slat In After Take off checkx�

CM1ô:? Slat InxCM2ü;?:? After Take Off check`Slat In�gxCM2

ú�v.±O��XxRcüb Gear up?x� CM1� CM3}<O�ê¯xyÍ

n¯GöLxCM2%v.±�v`�gxßFRñ¯ Configuration PageXþö

Do Not Retract GearxRcy/Q CM1� CM3�Ç(1gxìº3Lv.±x�

F�FGö÷HþöI�`Æ�=7 QRHx|>A Do Not Retract Gear`v.±

�3��Iæ"@�xîF56h� 3,000Ê` 

�ë Tire Fail procedureFxñ¯jkþöýþö?b®³²>yxÎnvdx

�?®É�þö��`��êI�?õöCD`y Review Tire Fail Check Listgx

Én¯®C�cv.±®�FGö÷ècI�®xþöv.±O�æ"ÜJAx

¶?³²IÉ�` 

�v.±fx�l�û�e@¯@�x.��Í¼C After Take Off Check 

ListxCM3��"gl¾«����xm�I`�g2SOP�e���$x;ù

A9ë,Ù�=.xCM1ê%�#eN�l` 

,Ù�=.fxCM3SOP�aÓôQp^`=.gx��å S6<ë�õ

\Ë�g�Axå)&Rá9ë¾«xùAy©)ÕB²Ég2p¯ 603���

L�` 

CM2 *��ì.)+�z�ÒÜyÉ°`,-��,Ù�.)�±S/±ã

;���çÞì�IPQ78x=??³²®É����xí�üc?�®

Glide/Slopeþöüý\Å?xÉ�ü/Minimum Decision AltitudeZ5¯ 600Êx
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�?34è>JA` 

CM2 y
��ÄÅ¡¢�Advanced Ground SchoolAdvanced Simulator 

TrainingMD11’s Transition Training(¡¢�Fix BaseFull Flight)Pre-Aircraft 

Training(y¤K�o)Local Training & Local Check�ÆÄÅxCÄ�g=?A

/® PT & PC�x>�A/® Pre-Aircraft TrainingLOFTTail Strike Avoidance 

TrainingCRM�`�× Pre-Aircraft Training�F�óö§�TßF´ü�ë-

�`f²�´ú��IJ)�Ngx%XJÍ�-²®ìèéáì;ÄÅ`�:

ç�CD¯èéá.)34Üî#_x�fý)%èéáEmÄÅ`Pre-Aircraft 

TrainingªFc
�G}®x��¤K�¼
H�v.�J`gd.� Tail Strike 

Avoidance Programgdgxü/ÆFÄÅ¡�x�U6Ièéá��x2J;6

T®` 

CM2*��OP(MJAx×ÄÅProcedure Policy ; SOP�n�1x×

v.34�¿óö�KY`å Pre-aircraft Training; Tail Strike Avoidance Training

 xÏno}åæ34ôL!«¬c 1. Hold Pitch Attitudex2. Üô��Ç3®P

5x�H�� Tail Strikex3. Initial Go Around` 

CM2 ���-M}F MD-11 �.)x�l-�.)cè´~¹`Æ�.)

ì�c�ÒÜ$x×ì.)�AN;�Ò|�Ap9`ÄÅF|W¯��.)ú

� BounceFÒ¡"^½x�×"'#$L��)�� Bounce'óöÜp9` 

CM2 Ã© MD-11 9:F�"Ü���Þ Manual-throttle`y4=�ûèé

gx34�¿;¾«ôÁ�ôc$� G/SL=MPower SettingêÔ+�Ç®

<=Gö÷(Precision Approach Path Indicator - PAPI)4ÔO¾«xîÍ Power 

Settingcå�û�mçÞx�P)¾«�mx½1?�I×Í Idle�yÜJAB

þ`L=¯ 50Êgx�û�¯ Idlex�F-�c/�3y�mXÌì��Hû#

_x¡ì��ÜJAxy�m���íQxK��íL�4=�û�m` 

CM2åMD11 Tail Strike AvoidanceÄÅxR4��çKÀÁ�å FCC907Ø

� FCC908®S¬+GHv.±��Fú��IJ)xFCC908)�û% Elevator 
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Trim Down 36` 

CM2� CM1; CM3I+4�Nx�nÆ�1�Qßèc,-�T¯x��

 �UVx�àá6WÂ½¼n>Ü,x�g/��XÈ®=.Ld` 

1.18.4.3� � ����(CM3) 

CM3óöyeÞßè�¯ YxÜ�ZüÀ�67��OeKÀ��%

¬èé�Y`BR316U 19Ë�v�x,� Local SIDx��gxCM2���xÆ

�cå CM1��xCM3,ß¤��`>lF0hLZ 4� 20« T9:`åR

îF J�:�ë[\x�ÂGöT�U�Jxh=]Fxü��
�vÃËÌ

ILS 06Ë�9:xåRft�.���x�ÂôQÑãxÆ�üJA9:`

h[\ 06Ë�Ç~.Fx[>^ú.)oKxRcÞ÷DMN�lxê4ðñ`

�F��ã6ÀtÌè>JAx50ÊFxGPWS�è>JAxPrimary Flight Display

ýþöJAxb¯ 50ÊxCM2� G/SèIQG\xù<=Gö÷þö����x

�mBþhy 60%?@`TRã6;L=M'Í½1`.)f[>�e±S±ã

� 060/08xNAV Page Xþö_Ç±U 20 ./F`aÑÃxîF56hy 700 T

800Ê0x¯ 100ÊgüÍ2½1±ã78` 

y 30ÊFñ��Ç}<OïvdxRcbùñcÌx½1¯ CM1�3y�

mXxÜ�û�ÑTd^`Æ���üéCJ)xîFêÍ½1¯��¾�x.

�ú�PCxÉ�O�e�ê¯ 20Ê; 10Ê��`,-���Ñf�QxO�

4x� 9:��.x(Fê¯ CM1�g I Have Control Go Aroundx��F�

cy��st0�c�gx��Üp9̀ Æ�9ëì�xêCM1�g I Have Control

gxêñ¯��3y�mXxTR�?�; CM2 @�x.�ÉgBþ®æ+x

êO�ñ¯` 

ì��� xCM3ñ¯-F Level 2 MessageþöÈÉx���g`ì��

íc3çèéá�� I Have Control Go Around Flaps28xÆ��g Positive Climbx

3çèéá2úv.±�vG�`�ê¯ CM1�g Go AroundgxêO½1¯
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�g��`�n�Bàáó�hAx���X��á4JA` 

CM1 L½ì��íxCM3 '�g QRH UVê½1�oåæÃ©`�F

CM2S�Â�eËÌ-Å9:xCM1ðñgxCM3ü"ö CM1Ãô�OP;�

liúx��?4�$`ÆÏ�l�e@¯@�x�j"�a
«�cd���

�xéCm�@�c.���Ì�a.��`
�¹º Y�IJK��xmn

���ÈÉCDx")ÌSTUVx�aàmn\]^��TB` 

ì�FxßBàáàñ¯ÈÉCDx�g CM2 %v.±�vxîFOê¯

v.±�v��`�îú�v.±�vgxßRè�nÜP×`�Fòóþö?

³²É���x�v.±�F÷DècI�xóöv.±JAxConfiguration ý

JAxk�jk!�v.±JA�vEÀ =÷D�xý¾« Primary & Secondary 

System Displayx¦[å(ùJA`After Takeoff Check¾«x>A?³²É��

�x�v.±JA`ßBàá�ó^þFxô>Av.±�3Ib�xÍ�ó¯

2�.)F³²l¤K!<`,Ù�.)FxCM3J�OPAm;½1glxÍ

½1[>É�±S±ã`�n,Ù�=.���X` 

CM3µ�nÃ;ô¼fÌ�BàáxR�ôF;�®WxêZüÉú�®

C�;ñ1x°4�}F¬��l;OPAúx2/nNC��e�
xì�

�� xCM3cæ�gl;OP0Aúu�`,Ù�.)gxy S6<ë��Lx

B4��ðñx�0B"�a
9èélÃ©�l�$xê"�24ðñ:op

�`TR Cabin PreparationEFèy¼xî�
L�G�x�lü�ë` 

CM3�MD11�²=�X�Nx¨Æ�.)&��ì`	��Nx.)34

~��× Ë�x@�3y�mXx?�3yèé-4tS�L=MºJ`T 50

ÊFxï�Ç T�zx40ÊF��4�z`)��miD56;ã6x��û

�m�n`D¤�� xè)½1ã6` 
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2.1� � ½¾ 

��àáHvT+¸�èéá6¸;Ýî��xá+Û_¥�1;OPô

Qx|á_`¥�àä� ;��qÌ` 

èéá�&F0�ëF0��F0;FR�r#_�67xHÍþöæ

"s��t�ë��Y½�b�xFK!�ï�Å�îÀó�`�làáH

�OPÄÅôQxá+�làá6¸` 

Å��hÖ�*�Sû;¹ºHá+Û_¥�1£A;¥�¦¯Kxá+

_`¥�àä� ;��qÌxI�$þö��¥ys���uõv��?¦

§�3jkúû��b�FÃ°�õú�x��y�õf|áÝ�� ` 

2.2� � ��¿ÀÁÂ 

	 FDRä����674øx��,-�9:yIJK56 50Ê�XF�

� ;34#$I@A��x�g���34#$«ø¡L` 

2.2.1� � ������ÃÄ�ÅÆ/Ç 

	abqã6��674ø�¡Ló 2.1.1-1	�16F 49« 49.25w��LF

0�x16 FyHz{	x��abqã6å 1.25G ¢qT 2.24G��g�Qz�

2.44G	x�F�,-���!3.375wgx� 49« 52.625wxabqã6å 1.28G

¢qT 2.04G��g�Qz� 2.82G	x�F�,Ù���` 

	$ FDRä����67xåIJK56 72ÊT�g 10w�åæ��#$

�$º�¡Ló� 
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� 2.2-1  �������	� 

Time AirSPD RA Column ELEV Pitch Vert. G I.V.V. 
(UTC) (Kts) (Ft.) (Deg) (Deg) (Deg) (G) (Ft./Min) 

49:44.00 154.5 72 0.84 -0.97 2.8 0.96 -864 
49:44.25     2.8 0.99  
49:44.50   1.76 0.18 2.8 0.97 -864 

49:44.75     2.8 0.96  

49:45.00 154.5 59 1.54 3.69 3.2 0.99 -864 

49:45.25     3.2 1.00  

49:45.50   -0.04 3.87 3.5 1.00 -880 

49:45.75     3.5 1.04  

49:46.00 152 44 -0.62 1.23 3.5 1.08 -864 

49:46.25     3.5 1.08  

49:46.50   -0.18 -0.97 3.5 1.02 -912 

49:46.75     3.2 1.03  

49:47.00 151 31 0.13 -1.32 2.8 0.96 -864 

49:47.25     2.8 0.96  
49:47.50   5.76 0.26 2.5 0.88 -864 
49:47.75     2.8 0.88  
49:48.00 148.5 16 5.10 12.3 2.8 0.94 -864 
49:48.25     3.5 1.01  
49:48.50   6.86 11.78 3.9 1.08 -576 
49:48.75     4.6 1.13  
49:49.00 149 2 6.55 8.61 5.3 1.16/1.25 -864 
49:49.25 ����	
�  5.6 2.24  

49:49.375    2.40  
49:49.50   0.44 12.83 6.3 2.44/1.61 368 
49:49.75     6.7 1.34/0.82  
49:50.00 147 2 -8.35 -1.49 7.0 0.96 336 
49:50.25     6.7 1.01  
49:50.50   -8.70 9.76 6.0 1.11 -368 
49:50.75     4.9 0.88  
49:51.00 148.5 7 -7.43 -18.98 3.5 0.90 336 
49:51.25     1.8 0.76  
49:51.50   1.36 -14.41 0.0 0.55 -992 
49:51.75     -1.4 0.56  
49:52.00 148.5 4 6.59 -11.6 -2.8 0.42 336 
49:52.25     -3.5 0.39/0.5  
49:52.50  1.71 0.18 -1.8 1.28 1,584 
49:52.625����	
�    2.04  
49:52.75     +0.7 1.86/2.42  
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49:53.00 148.5 -1 -4.09 13.45 +4.6 2.82/1.23 336 
49:53.25     +7.0 1.18  
49:53.50   -0.26 -0.88 +9.5 1.00 1,104 
49:53.75     +11.2 1.26  
49:54.00 138.5 10 -1.98 -4.66 +13.0 1.26 1088 

Ã©� 

� Time�F0! 
B�«:w! 

� AirSPD�hã! 
B�./F! 

� RA�IJK56! 
B�Ê! 

� Column�Control Column PositionèéÒBþ!
B�6�Jz�Sg�

Ò	! 

� ELEV�ð=Ù3zÌ! 
B�6�Jz4ÞtS���ÇSX	! 

� Pitch���2u! 
B�6�Jz��ÇSX	! 

� Vert. G�abqã6! 
B�G! 

� I.V.V.�ð=ãM! 
B�Ê/«�¬z�SL	̀  

2.2.2� � 6ÈSFLARET/\'ÉÊËÅÆ-¿À 

49« 47.5wxIJK56h 23~24Ê��+U&z	FxèéÒBþå 0.13

6¢� 5.766x�Òu6Ø7 5.66x�F��2u 2.56!0.5wgx� 49«

48wxð=Ù3zÌBþØ7h 126���ÇSX	!�g 1.25w0x� 49«

48wT 49« 49.25w��,-���x§ 0.25wä�-����2u«¬��

2.86|3.56|3.96|4.66|5.36|5.66x� 1.25w0��2u¢q 2.86

` 

	
��hOPMD-11��34�×��z�34�}~Ã©� 

”A slight flare should be initiated between 40 and 30 feet�approximately 2��”  

 “NOTE: Below 10 feet with the aircraft fully flared�sink rate approximately 2-4 

feet per second�, the basic technique is to maintain attitude by applying the required 

control wheel pressures.” 
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�XÉ�KNx�����zF��34����”A slight flare should be 

initiated between 40 and 30 feet�approximately 2��”F�|`49« 49.25w�,

-���	FxIL=M��ä�x�y��f 0.25wFx� 49« 49wxL=

M� 864Ê/«�14.4Ê/w	x�z�
�MD-11��34�É�”NOTE: Below 

10 feet with the aircraft fully flared�sink rate approximately 2-4 feet per second�”5

g�}x�L=M°,-���Fabqã6�Q� 2.44G�ì.)` 

2.2.3� � ÌËÅÆÇ¿À�ÍÎ�� 

��y����� 3.375w0x1234#$¡L� 

� 49« 50wT 51w0x§ 0.5wä�-��èéÒBþ«¬��-8.356

|-8.706|-7.436! 

�49«51wT52w0x§0.5wä�-��ð=Ù3zÌBþ«¬��-18.98

6|-14.416|-11.66! 

� 49« 51wT 52.5w0x§ 0.25wä�-����2u«¬��3.56|

1.86|06|-1.46|-2.86|-3.56|-1.86! 

� 49« 51wT 52.25w0x§ 0.25w�abqã6ä���0.90G|0.76G

|0.55G|0.56G|0.42G|0.39G` 

�]¾��I����Tail Strike	x
�×.)���Q2uäÞ� 106x

��y,-���g�2u�QF� 76xyX��äÞ¾¿o`�FèéÒB

þfUT-8.356xêy�Bþ}ló�?h 1wix°��2uå 76��L1x

abqã6z|å 0.96G��DÑ`��y 49« 52.625w,Ù���xîF=

abqã6�I�?��ä�!�f 1.125 wxèéÒBþþö��Ò��!�

f 0.125wx��2u�-1.86�L1 1.86	!}µabqã6�Q� 2.82G�

ì.)` 

	
�MD-11��34�y��z�34 ��õe 10��Á� 

“WARNING: Do not make large control input on or in close proximity to the 
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ground.”  

	�}µ.)st.� 11�ö÷�e� 

“Bouncing during a landing usually is the result of one or more of the following 

factors: 

●Loss of visual references; 

●Excessive sink rate; 

●Late flare initiation; 

●Incorrect flare technique; 

●Excessive airspeed; and/or, 

●Power-on touchdown�preventing the automatic extension of ground spoilers, as 

applicable�. 

CM2 y,-���gx34���49 « 50 wT 52.5 w0x§ 0.25 wä�

-��èéÒBþ«¬��0.446|-8.356|-8.706|-7.436|1.366|6.59

6|1.716	x�34t��
X��õe�;�}~��Áx�°st��` 

2.2.4� � CM2£Ï�Ðh:{Ñ 

è��õ xCM2y��,-���Fxabqã6�Q� 2.44G�ì.)

gx34Üîx�
���34���õe��ÁxÍ!ó�&AF��34x

Ã°,Ù�abqã6�Q� 2.82G�ì.);st` 

�XÉ�xCM2�34Üá+���34� É�34�¿` 

2.2.5� � CM1z��ÒÓ�Ô� 

CM1+è�{�3çèéáxâãFóö��	OP£A pilot not flightQp

RF0cñòóxR Hard Landing6¤F0ÛcU Instruments Panelm��dx

m�ñ�Ìx���̀  

 
10������ MD-11 ��	
��������WARNING���� Operating procedures, techniques, etc., which could result

in personal injury or greater consequences if not carefully followed.���� 
11��� Flight Safety Digest, Aug-Nov 2000, ALAR Tool Kit, 6.4 � Bounce Recovery 
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�MD-11��34�É���àáµ� 

 “The PIC retains full authority and responsibility for all actions directed and 

performed.” 

è��õ xCM2(3çèéá)�zF�|xCM1Í;Fú�;^þ`CM2

R����0�34�78�;78MH�QxzÍ CM1 !;Fú�x|Ü;

��^þëû`è)*���£¤�� CM1 JA!�É!]¥`,Ù���ê

��st��gxCM1�^þá+åæ34�ôQ` 

2.3� � ��N#�ÁÂ 

2.3.1� � OPQRN#�SCockpit Voice Recorder - CVRT 

2.3.1.1� � CVRN#�Õ�Ö³/\ 

��Sþ� CVR ��
6�ß±«ixRì��0850UTC	T.)gúû

�æ^�0908UTC	0xh�±³«i`� CVR ÎÝFlKx'�Kó¥�õ

f±Ù«i���`.� CVR �¥F0h� 0954UTCx[�õF0-xF��

«ix�õîF�l� 6C�Å` 

CVR×�õi«�ìô<I�þ|x�
���
6'×�Ni«��È`

����õx. CVR ��
6�ß±«ixùÍ;FlKx}µìô6C�Å

` 

#$��hÖÅ�;ìQ1��Ni«^½£'�,±-�£A������

	
���	�������������������� !"��#�$

 %&'() 

->*��àá�R�hÖæ^g��%�l� MX��ÖlK`y 

èÍ��àáyæ^gxÍ��	��hÖ��Â½£'�,-M�ß�,

ÙÁ£Ax% CVR lK`¥�¦|Í;F>*`yè�õ�f|Bú�E}#

_x-¡� 
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�¥_³±w²�´Rx�_��hOP{�Rî)F0 0730Fú��õx

CVRhy 1230FlKx°ìô6CÅî` 

�¥_w±²w´Rxí-_��hOP{�xR���: T<ëfx@

�?OPp�TÑ`f�;F% CVR lKxìô6Cn�ó�x�p�

Í;FlKxCVRÅî��` 

�Xx��hÖÅ�;ìQ1��Ni«^½£'�,±-��£AêÜy�

4ù CVRÍ;FlKÉ}µ67�Åb�` 

2.3.1.2� � CVRN#�Õ��×Ø 

#$>_AB�h1 FAR 14 CFR - CHAPTER 1 - PART 121 Sec. 121.359  

Cockpit Voice Recorders.xCVR�£A¡L� 

x(d) In complying with this section, an approved cockpit voice recorder having 

an erasure feature may be used so that, at any time during the operation of the recorder, 

information recorded more than 30 minutes earlier may be erased or otherwise 

obliterated.y 

#$��A+�h1 JAR-OPS 1.700�2000² 7´ 1¹Oe	x�æ CVR�

�F0
6�Ã©¡L�  

x (b)The cockpit voice recorder shall be capable of retaining information 

recorded during at least the last 2 hours of its operation except that, for those 

aeroplanes with maximum certificated take-off mass of 5700 kg or less, this period may 

be reduced to 30 minutes.y 

#$¥Þ�h¦�hÖ��4·Â½£',-M���� �¥_w±²ß

´ß±¹Ô�úw±�N, 000-D�ºJ	x�æ CVR��F0�£¾¡L� 

x*+,-./��01�2�(3456789:;<=>?y 

#$_`¥�Oh,�D}h, 6..3.8�1998² 5´ 11¹Oe	�åæ£A

;��� 
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x6.3.8.1 “A cockpit voice recorder shall be capable of retaining the information 

recorded during at least the last 30 minutes of its operation.”y 

x6.3.8.2 Recommendation.- A cockpit voice recorder, installed in aeroplanes of a 

maximum certificated take-off mass of over 5,700 kg for which the individual 

certificate of airworthiness is first issued on or after 1 January 1990, should be 

capable of retaining the information recorded during at least the last two hours of its 

operation.y 

BR316 � CVR ���
6�ß±«ixÍ��è_¥�1£A>_AB

�h1;_`¥�àä� ` 

2.3.1.3� � CVRÖ³/\�N#/Ç�Õ 

Û_�hÖ��4·Â½£'�>_AB�h1à£A CVR TÚÑ���

gß±«i��l� ��`���A+�h1×�Qv�ì�QR 5,700 O�

��hÖx'©A CVR���
6TÚ��xF` 

_`¥�àä�� �ë£ATÚ¼Ñó��gß±«i6Cx�� 6.3.8.2

'���1990²�g~6Ý���Qv�ì�5R 5,700O���hÖSþ�x

F�X� CVR` 

��x�æ BR316� CVRlKF�x����àáêÍ	��hÖ��Â

½£'�,-M�ß�,ÙÁ£Ax% CVRlK` 

2.3.2� � ����N#�SFlight Data Recorder - FDRT 

2.3.2.1� � ÙÚÛÕSThrottle Resolver Angle - TRATÜÃÁÂ 

� Ë 6 7 Â « / 0 x è ) # $ 
 � Z ü � FDR 4 5 6 7 �

�MD11CGV2.SDB	x�; QAR67x�0�mu6��àÜJ>`�Ë>*)

�gx
�Züè)����B��67��
¸�DFDAU	�çÂÚN

�Teledynex P/N: 2235000-1-B	x#$�}� A-8ìº45ßvv� TRA��x
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ú�¡L� 

� FDR��� TRA§ 64w��-�` 

� 1300ÊT 1000Ê/0�1318ÊF TRA#1� 51.66!1138ÊF TRA#2

� 50.96!1051ÊF TRA#3� 52.36` 

� 900ÊT 300Ê/0�683ÊF TRA#1� 51.36!384ÊF TRA#2� 52.3

6!335ÊF TRA#3� 53.76` 

� 200ÊTì�/0�65ÊF TRA#1� 79.06�08:49:57 UTC	!994ÊF

TRA#2� 77.36!1567ÊF TRA#3� 67.86` 

�,-�9:;��Tì�/0��mu6�hãxIJK56�78x¡

� 2.3-1Éö` 

 

 

 

 

 

 

 

 

 

 

 

� 2.3-1� BR316,-�9:;��/0��mu6IJK56;hã�78 

#$>__ßá�:;�á)�NTSB	��:ØÙ�� AA-00-92 T

AA-00-103É�xMD-11��ÖV��Þ�ÙDv�� TRAu6�æ x̀MD-11 

and DC-10 ground spoilers will not deploy if the No. 2 TRA is greater than 440 to 490, 

12National Transportation Safety Board Safety Recommendation, refer to: AA-00-92 THROUGH –103, Date: August 25, 2000, 

pp.1~17. 

FAR 121.344 - Digital flight data recorders for transport category airplanes. 
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or just above the flight idle.y12`.�xBR316{�,-���/0��ÖÍV�x

c.,ÙDv� TRA� 52.36` 

#$>_AB�h´��FAA	É^�� FDR ����ºÊ£'¹FAR 

121.34413x, 42Á���xThrottle/power lever positionyx�)M� 1w`��

��� TRA���)M� 64wx� FAR 121.344ÊA�£¸Ü(` 

2.3.2.2� � ÉÊËÅÆÝÇzÞß¿À�/Ç�à 

#$ 1.11.2�4567x,-���/0�1234�F0æ+x����

1234�åæ������F0S[`�������§w 64 �¸ãM��

FDR��
¸�CSMU	x§F�¸�F0S[� 64«� 1w�0.0156 sec	xÀ

���F0S[ú�¡L� 

�IJK56�RALT	�§w�� 1�`, 9�¸x� 0.125s` 

�èéÒ�CCP	�§w�� 2�`, 3� 35�¸x� 0. 3125s0.5313s`

34¾¿ –10.86T 18.06` 

�ð=Ù�ELEV	�§w�� 4�`, 163248� 64�¸x� 0.2344s

0.4844s0.7344s0.9844s`34¾¿ -356�TED	T 256�TEU	̀  

�12u�Pitch	�§w�� 4�`, 132945� 61�¸x� 0.1875s

0.4375s0.6875s0.9375s` 

�abqã6�Vert.Acc	�§w�� 8�`, 2122028364452

� 60 �¸x� 0.0156s0.1719s0.2969s0.4219s0.5469s0.6719s

0.7969s0.9219s` 

��,-���gxú�stT,Ù��²��³²ÈÉF0� 08:49:49

T 08:49:54/0x¡� 1.11-7;ó 2.3-1`«ø��67gxú�¡L� 

�,-��²��/0�àáR 08:49:47�ref. time 6.0313 sec	T 08:49:49

/0�½�èéÒ�CCP	��ÇSX�ANU	x�Qz� 6.866` ��

w×ÒIJK56å 31Ê=T 2Ê`,-��²��F0� 08:49:49.25x
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abqã6� 2.24G�ref. time 8.2969 sec	̀  

�st���àáR 08:49:49�ref. time 8.0313 sec	T 08:49:50.5�ref. time 

9.5313 sec	/0�½UèéÒ CCP��ÇSL�AND	xCCP�x�-8.7

6`� 1.5wo CCP®34�6� 15.256�52.95%x15.25/28.8	̀ ��

0.7035wgxELEV�¯�ÇSL�xz-18.986x� 1.5wo ELEV®3

4�6� 31.376�52.28%x31.37/60	!�� 1.90625wgxPitch�¯�

ÇSL�xz-3.56!�� 1.7656wgxabqã6�¯�xz 0.39G` 

�,Ù��²��/0�àáR 08:49:51�ref. time 10.0313 sec	T 08:49:52

/0�½�èéÒ CCP��ÇSX�ANU	xCCP�Q� 6.66`� 1w

o CCP®34�6� 14.026�48.68%x14.02/28.8	̀�� 0.953125wgx

ELEV�¯�ÇSX�Qz 16.66x� 1wo ELEV®34�6� 28.21

6�47.02%x28.21/60	!�� 2.90625wgxPitch�¯�ÇSX�Qz 15.1

6!�� 1.0096wgxabqã6�¯�Qz 2.82G` 

� 2.3-1 �������	
�������� 

 CCP (deg | sec) ELEV (deg | sec) Pitch (deg | sec) Vert.Acc (G | sec) 

Max.AND -8.7 | 9.5315 -18.98 | 10.2345 -3.5 | 11.4375 0.39 | 11.2969 

Time delay 0 0.7035 1.9063 1.7656 

Ref. RALT 2 ft | 9.125s 7 ft | 10.125s 4 ft | 11.125s -1 ft | 12.125s 

Max. ANU 6.59 | 11.0313 16.61 | 11.9844 15.1 | 13.9375 2.82 | 12.0469 

Time delay 0 0.9531 2.9063 1.0096 

Ref. RALT 4 ft | 11.125s -1 ft | 12.125s 10 ft | 13.125s -1 ft | 12.125s 
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#$ó 2.3-1���34¦[ÏNxCCP� ELEV�34F0��xR 1w!

CCP� Pitch�34F0��xR 2w`��R 31Ê�LT³²��/0x7w

o1234�6QxCCP �34�6� 48.68%T 52.95%xELEV �34�6�

47.02%T 52.28%` 

2.3.2.4� � BR316���MD-11t+á\zÞß¿ÀÁÂ 

1990 ²T 2000 ²xMD-11 ��� 11 �Å�x¡ ó 2.3-2 Éö`1997 ² 7

´ 31¹xFedEx �hOP-±MD-11���FedEx14{�x~êD N61FE	

R>_^� �:=.FÅ�xNTSBR 2000² 7´Cµi«�e 14`NTSBZ

g®Å�K!©.��xThe National Transportation Safety Board determines that the 

probable cause of this accident was the captain’s overcontrol of the airplane during the 

landing and his failure to execute a go-around from a destabilized flare. Contributing to 

the accident was the captain’s concern with touching down early to ensure adequate 

stopping distance.y! 

FedEx14{��Å���x�
� BR316{��,-�����E}`è�

%��1234\<x�§{�³²��F0A��ÝF0x0ywx��f�¬

wóöx��g�Jwóö`BR316� FedEx14R 150Ê RA�L�1234\

<x¡� 2.3-3x«ø¦[¡L� 

�st�FedEx14� BR316àR,-��²��gxú� 2w®st` 

� FCC�FedEx14�Þ FCC-907Åè!BR316�Þ FCC-908Åè` 

� CCP�FedEx14� FDRO��� CCP��!BR316�§w���� CCP

��` 

� ELEV�FexEx14��f�¡ 3¢/®ð=Ù3ç�-8s ~ -6s-5s ~- 2s-2s 

~ +1s������������������������	!BR316��f�¡ 2¢/®ð=Ù3ç�-6s ~ -3s

-2.5s ~ +0.5s������������������������	̀  

� Vert.Acc� BR316ú���Q G����-3.5s: 2.44G0s: 2.82G	! FedEx14
14Aircraft Accident Report: Crash During Landing Federal Express, Inc. McDonnell Douglas MD-11, N611FE Newark 

International Airport Newark, New Jersey July 31, 1997  

NTSB Report Number: AAR-00-02, adopted on 07/25/2000NTIS Report Number: PB2000-910402 
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ú���Q G����-3.5s: 1.67G+0.75s: 1.67G	! 

#$>_ NTSB��:Ù�� AA-00-92T AA-00-103xFedEx14{�R=.

f���<!«ø¦[¡L� 

�,-��²��f 2wFx\)5 17Êxàá��UèéÒU 126T 0

6�ref. Time: -6.5s ~ -5.5s	!�²��f 1wFx\)5 7Êxàá��

�èéÒU 06T 266�ref. Time: -5.5s ~ -4.5s	xh�Þ 43.3%�26/60	

®ð=Ù��ÇSX` 

�,-��²��F�ref. Time: -3.5s	xabqã6� 1.67GxL=M� 7.6 

ft/sec` 

�,-��²��gh 0.5wxàá��UèéÒU 266T-206�ref. Time: 

-3.5s ~ -2.0s	xh�Þ 76.7%�46/70	®ð=Ù��ÇSL` 

���st�¡ 2w�ref. Time: -2.5s ~ -0.5s	x\)5 5Êx�xabqã

6� 0.6G`�/0àá��Þ�èéÒU-206T 246�ref. Time: -2.0s ~ 

-1.0s	xh�Þ 73.3%�44/70	®ð=Ù��ÇSL!2UèéÒU 246

T 06�ref. Time: -1.0s ~ 0.0s	xh�Þ 40.0%�24/70	®ð=Ù��ÇS

X` 

���stgT,Ù���/0�ref. Time: -1.0s ~ +0.5s	xå1u 0.767

�2u 46!@¿6 9.56!L=M� 13.5 ft/sec` 

�àáO�ËÌÃ56ì�` 

� 2.3-2  MD-11 Accident from 1991 to 2000 

1 1992/12/08 China Airlines MD-11 encounter turbulence 

2 1993/02/15 Viaco Aerea MD-11 anit-skid at SFO APT 

3 1993/04/06 China Eastern Airlines MD-11 inadvertent deployment of the wing slats (PIO) 

4 1994/11/04 FedEx MD-11 hard landing at PANC 

5 1995/05/16 FedEx MD-11 encounter wake turbulence 
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6 1997/06/08 Japan Airlines MD-11 experienced severe pitch oscillation  

7 1997/07/31 FedEx MD-11 bounced landing at Newark APT (PIO) 

8 1998/09/02 Swissair MD-11 (in-flight fire, under investigation) 

9 1998/09/10 China Eastern Airlines MD-11 made an emergency landing [nose gear jammed] 

10 1999/04/15 Korean Airlines MD-11 crashed at Hongqiao APT 

11 1999/08/22 China Airlines MD-11 crashed at Chek Lap Kok APT (under investigation) 

#$� 2.3-3xFedEx14� BR316àR��f 2wxàá����èéÒ�Elev

78QR 126	xh�� 1wg�O2uå 46¢� 66!��f 1wxàáU

èéÒ�Elev 78QR 30 6	xh�� 1 w�Oå2u7�1u¾�`FedEx14

� BR316à�¡h 2w®stx�/0àáåUèéÒØ��èéÒ�Elev78

QR 356	̀ BR316,-��²��É£¢�abqã6� FedEx14Q`���

FedEx14 �1234ÏNxBR316 R,-���/0�1234���(over 

control)` 
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� 2.3-3  Fedex14� BR316,-���/0�123478 
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2.4� � ��)*ÁÂ 

2.4.1� � CM2 â"# 

�?R4 CM2y��9:�g 50Ê;,-�J)g�34�Òcd���

î��ÄÅ�æxi«xà¾��áÄÅä�gú�x�áR³±³²ß´��

��ÄÅxTw±²±-´f¹ú���õ/0x�áBÙ6..)åæ.�Î

ôQqrÄÅ`í�-�R�Æ¾AFx;��ROPÂ� FDIS 67Fxú�

�á3ç���.)ì#$xFôQ�Æ¢¤K�qr.)ÄÅ 15`ÍFxCM2

y¤K�qrÄÅFxH!M�OPÝ¯CµÄÅ`.�xü��67F¤xè

)I1*A�á�î��ä� .)��b�x×è��õú��É�ï`�ü

.):;F¤xè)*��áá+
��hOP;¥�¦¾A� x���OP

MD-11��èéá x.)±�G��5�èéá` 

2.4.2� � �vzãJ 

���{Z¥��æa�Jìèéá,-�+4`åR�eÞßè�m 

J�:®ÀÁ���NHá+ìèéá��x.�J¦éáùAåìèéácæ

��æa�3çèéá`y���N§o#$xåìèéácæ3çèéá�ë

��æac�A¨©ùJA°4¤�`�41MAK«cJèé°4¬ªxêK

¢qìèéá���Nx;«¬OPÍdJèéRÓ` 

âã67þöxè�N�ìèéá�B�..)åæ�b�FÆ¢qrÄ

Åx��f�Â�GH%�ìèéá�L8xù�ìèéáRÄÅg|M�ÝN

ìm�ëJxõÍ%�ªìèéáá�.)�$6CeN�?èéá`è)*(

�OP×R�ìèéá��ä�67^½t�`èéáFRÄÅ67�� FDIS

 Ïn���67xHÒ��ó67`F�67�ôÂÞxÒÞ4ÄÅ�Ý	

$`ýücÃx�hOPÒ¾�èéáÀ£¤ÄÅ;¾A� x>óM�ÄÅ;

¾A�èéáH!:;Cµ��æaxdGHE}�Nú�` 

15 ������� 1.5.2.2 
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2.4.3 ä��n 


��³±w²~´f-¹ú����I�J)Ngx�ÞAGH�IJ)

¤K�ÄÅ%¬`#$åæ67þöx�OP�ëGH�IJ)ÄÅ	$� 8.X 

TAIL STRIKE AVOIDANCE TRAINING®ôêÍR�õf��R�OPZü:

i«xà�May 15 1998 Version 5 IP Manual Vol. II (MD11)ÚNx|Í��R�O

PZü:¥�¦T«� IP Manual Vol. II (MD11)ÚN`�Í�OPRi«�� 

óöx�ÚNR³±w²w´-¹�%�ÚNå 8.X ºÊ� 8.11 ê��R IP 

Manual Revision No. 5-TEMP1x�ÍZüåæ�ºÊ�©ÚN` 

è)*�x�OP�ÍÍ%�ëGH�IJ)ÄÅÉ	$� TAIL STRIKE 

AVOIDANCE TRAINING®ô��R IP Manual Vol. II (MD11) xâã;Ää

�67þöx�OP>Ë�	$ TAIL STRIKE AVOIDANCE TRAINING®ô×�

�àáËÌGH�IJ)ÄÅ`.�x�OPy�ÄÅÚNçÂX�¯°x×�

�õ�ú�êI�ï` 
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Éåæ ^  ç 

3.1� � �è3é)ê�zë�^ì 

�3çèéáy,-�ì.)svgx��34Ã°,Ù��ì.);s

tx}µ³²l;�}l¦§¢~` 

3.2� � �?íê�zë�^ì 

�3çèéáy,-���f��zF�|x�3çèéá�Jèéá	|

Íú�ê^þx°��FL=MQ.)ì` 

�3çèéáy.)�� �34�¿x�p«Üá+���34�ôQ

` 

3.3� � ��ë�^ì 

���àá	�ë¥�1£��+¸����` 

�èéá	�ë¥�1£ôQCµåæÄÅ` 

�èéá�&F0�ëF0��F0;FR�r#_�67xHÍþö

æ"s��t�ë��Y½�b�xFK!�ï��õîÀó�` 

���ûì��±yäÞ¾¿o` 

��õ{���l� ��ÖlKF�x����àáêÍ��	���Â

½£'�,-M�ß�,ÙÁ£Ax% CVRlK` 
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Éîæ �~ ï¡¢ 

4.1� � �~ ï¡¢ 

°
��hOP 

�qr�
��Jèéá	×ìèéáRcæ3çèéáFxy.)£¤ 

Ò���$õ�;^þôL �̀ASR-02-12-001	 

�¾� MD-11 ��èéá×34� ôQ�34�¿.²#$`

�ASR-02-12-002	 

�³×èéá��zF�|���.)��34��#$x¾�MD-11��

��ïî��MD-11 Instructor Pilot’s Manual	̀�ASR-02-12-003	 

°ÔMp¥Þ�h¦ 

�_oÀ�hS�aà�4·�íxÑ¡¢ú�Å��ìQ1��NFx�

aáRÖ��:gxÒ>*�l� ��ÖlK��í �̀ASR-02-12-004	 

���_`¥�àä,±ßD}h, 6.3.8.2����x89ºÊåæ¥�1

£x£A�l� ��Ö���F0TÚ�ÙxF�Kë<`

�ASR-02-12-005	 

4.2� � ðñòóô�dz ï¡¢ 

#$ÔMp¥Þ�h¦ 

#$
��hOP 

#$¥�¦Zü67x
�.Ò��MD-11ì.)�N�ØÙqÌ¡L: 

�É��f���=.1å�
(PIC)�ë`ìèé¶!yÄÅ�¾AÝNF

�ë.)34`ìèé.)%�¤K�;´` 

�ÈÞÄÅä�;��67��;Ì89èéá��ë!�x×RK!�µ
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�èéá�j:;qrÄÅx�ÄÅg�I1�¯� 0';¶·�6�

`�;Ì¾�ÄÅ;�ë67���� 60 Bèéá(B767:5 RB747:30

RMD11:25R)9�qrÄÅª
`�ÁÄÅ�Rw±-²¸´w;pË

ÌC¸x� � 2Bèéá.Í!�¯ÄÅ� F\µ` 

�qrÉ�èéá�I�õJX;¤K�Ý¯x(Få�f�½R§¢A/

¾���67��ÄÅ;Ý¯��x�F¹ºK!ú�b��»y.�

ê;�4ùx�>óÉ�èéá���N�;!�à!á+OPôQ�

 ` 

�Z5-ëÄÅ;Ý¯�� x�*+¸®ôQ®¼èéáRJX4·FÒ

*q®xY�,½`×R MD-11 �f�èéáyßF´o�ë.)FÎ

FDISjkCDg�-� Alert;�� Detect�#$x%ôQ�èéáÆ¢

¤K�\¬ÄÅ` 

��*A�qrÄÅ¼ô���àáx%�#$«¬Æ¢Ýî�qrÄÅÓ

�x¡Î��34�¿�¤K�ÄÅx��:�Ý!ÄÅ;ÝN�ÜA/

:�JX«¯�ÀÁt�` 

�2�Zû��àáî���õú�Fxy��.)g�%�lMXä�Ö

�lKÖ¾g` 

� MD-11�fºÊ.)f(40ÊIJK56)�z����íx(FºÊ��

àá34�(Flight Crew Operation Manual, FCOM)o�êúe�fMe

(Fleet Notice)x�qrèéáR��.)F�õ�` 
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�� � 

õ#Ê� �Ja���
�£�ö÷øùúûüý 

BR316ö÷øù-úûüý 

þä� 

2.3.1.1� � CVRN#�Õ�Ö³/\ 

->*��àá�R�hÖæ^g��%�l� MX��ÖlK` 

�èÍ��àáÍyæ^gE�% CVRÖlKx¥�¦|Í;F>*̀ ¿¿¿ 

¡¢úû� 

->*��àá�R�hÖæ^g��%�l� MX��ÖlK` 

èÍ��àáyæ^gxÍ��	��hÖ��4·Â½£'�, 103�,

2Á£Ax% CVRlK`¿¿¿ 

��� 

�hÖ��ä�Ö��Þ£¾ÊR��hÖ��4·Â½£'�, 103�,

ÙÁx_�À�hOP|�%�£Aê� FOM o(EVA FOM 1996 Rev.19 Page 

05.09.06)xEVA *9- R 91.03.15¹%lK�Q9R¾«ó(Check List) `Ë

aXF¤xè¦RáÖ��õ�:F0��õú��,-F0�-A¼Í�.S

`õ��	Ë`#$x¾�ºÊ��hÖÅ�;ìQ1��Ni«^½£'�,

±-�,-Á,-À£A` 

þä� 
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2.3.1.1� � CVRN#�Õ�Ö³/\ 

�Xx��hÖÅ�;ìQ1��Ni«^½£'�,±-��£AêÜy�

4ù CVRÍ;FlKÉ}µ67�Åb�` 

¡¢úû� 

�Xx��hÖÅ�;ìQ1��Ni«^½£'�,±-���£¾x�Í

!C;>ó CVRR¼ôF�Î��lK` 

���  

1£�vrÞ<%x�ËaX¼ÑÝøR�.�b� 

þä� 

2.3.1.2� � CVRN#�Õ��×Ø 

#$>_AB�h1 FAR 14 CFR - CHAPTER 1 - PART 125 Sec. 125.227  

Cockpit Voice Recorders.xCVR�£A……… 

¡¢úû� 

#$>_AB�h1 FAR 14 CFR - CHAPTER 1 - PART 121 Sec. 121.359  

Cockpit Voice Recorders.xCVR�£A¿¿¿ 

��� 

á�·ÝÞ FAR PART 121 (�7}N-) 

þä� 

2.3.1.2� � CVRN#�Õ��×Ø 
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#$_`¥�Oh,�D}h, 6.10.5�1998² 5´ 11¹Oe	�åæ£A

;���              

x6.10.5.1 “A cockpit voice recorder shall be capable of retaining the information 

recorded during at least the last 30 minutes of its operation.”y x 

6.10.5.2Recommendation.- A cockpit voice recorder¿¿¿ 

¡¢úû� 

#$_`¥�Oh,�D}h, 6.3.8�1998² 5´ 11¹Oe	�åæ£A

;���              

x6.3.8.1 “A cockpit voice recorder shall be capable of retaining the information 

recorded during at least the last 30 minutes of its operation.”y x 6.3.8.2 

Recommendation.- A cockpit voice recorder, ¿¿¿ 

��� 

	 Annex 6.3 ºÊ  (�7}NÙ) 

þä� 

2.3.1.3� � CVRÖ³/\�N#/Ç�Õ 

_`¥�àä�� �ë£ATÚ¼Ñó��gß±«i6Cx�� 6.10.5.2

'��!1990²�g��Qv�ì�QR 5,700O���hÖSþ�xF�X�

CVR` 

¡¢úû� 

_`¥�àä�� �ë£ATÚ¼Ñó��gß±«i6Cx�� 6.3.8.2

'��!1990²�g~�Ý���Qv�ì�QR 5,700O���hÖSþ�x

F�X� CVR` 
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��� 

	 Annex 6.3 ºÊ 

è¦y�æ CVRä�F0�ñÁx�Sþ�xF�X� CVRtS£¨ 

þä� 

2.3.1.3� � CVRÖ³/\�N#/Ç�Õ 

��x�æ BR316� CVRlKF�x¥�¦êÍ	�hÖÅ�;ìQ1�

�Ni«^½£',±-��£Ax���������	
�������

������
��ỳ  

¡¢úû� 

��x�æ BR316� CVRlKF�x����àáÍ��	��hÖ��

4·Â½£'�, 103�, 2Á£Ax% CVRlK` 

��� 

�hÖ��ä�Ö��Þ£¾ÊR��hÖ��4·Â½£'�, 103�,

ÙÁx_�À�hOP|�%�£Aê� FOMo(�Â�æÒÊA£¾ê¬$½

�x�I1R,-F0Ö��:^½)` 

þä� 

3.3� � ��ë�^ì 

�õ{���l� ��ÖlKF�x¥�¦êÍ	�hÖÅ�;ìQ1�

�Ni«^½£',±-��£Ax���������	
�������

������
��ỳ  

�

��

�
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¡¢úû� 

�õ{���l� ��ÖlKF�x����àáÍ��	��hÖ��

4·Â½£'�, 103�, 2Á£Ax% CVRlK` 

��� 

¡ 2.3.1.3 Á  

þä� 

3.3�?i«¦[ 

�õ{�����mu6���)M� 64wx� FAR 121.344£AÜ(` 

¡¢úû� 

�õ{�����mu6���)M� 64wx� FAR 121.344ÊA�£¸Ü

(` 

��� 

FAR121.344 £AMD11�� DFDRÒä� 34F��x�|ôQy��oK

#$LxS�ìÒÖù67�i¦R DFDR0x�ä����Ñá+å(�£¸

`õ 34F¼ÑvT�����x�£¸å����¬¾A£¾` 

è¦ñÁ� FAA�£Aå( 

þä� 

3.3��ë�^ì 

���èéÒ�ð=Ù3ç�F034��xR 1w!èéÒ�12¾��

F034��xR 2w` 
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¡¢úû� 

Â= 

��� 

JA34�#Ã��xGH-4x��Â=` 

þä� 

Éîæ� � �~ ï¡¢ 

°ÔMp¥Þ�h¦ 

�ôQ_��hOP*º4·�íx©AyìQ1��N�Å�#$Lx�

�àá¼Ñyæ^g�ë�l� ��ÖlK�í`�

¡¢úû�  

�\èÁ 

��� 

��1££¾xù�ÞR�ÊA�í£¾��àá./(�¡ 2.3.1.1 Á�Ã

©)` 

þä� 

ôQÉ��hSºJ4·�íx©AyìQ1��N�Å�#$Lx>*�

l� ��ÖlK` 

¡¢úû� 

_ÃoÀ�hS�aà4·�íxÑ¡¢ú�Å��ìQ1��NFx�a
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áRÖ��:gxÒ>*����ÖlK��í` 

��� 

#$Ë`ÄÃÊAKë�í 

þä� 

ôQÉ��l� ��Ö���
6TÚ�ÙxF` 

¡¢úû� 

Ýø ICAO Annex 6.3.8.2 ���xºÊ��hÖ��4·Â½£'x£A�

l� ��Ö���F0TÚÙxF` 

��� 

Ú�ºÊ`�Á������������������������������x�ÑÝøËaÌb�(cdÅ;��Ø

S)` 
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õ#�� ���
��£�ö÷øùúûüý 

BR316 +�ë�ö÷øùúû¡¢ 

�1.11.1 �l� ��Ö,ß¤ 

©Ú�: …õ>* CVRêI��,-�ÆÇ.)F��loåæ� x³×

��N CVRIKÞ6C` 

�  �: …õ>* CVRêI��,-�ÆÇ.)F��loåæ� x³×

��N CVRIKÞ6C` 

Ã  ©: �¤o��K©�Gg CVR ���o�×���N�i«IÈ

¼xõ��Â=”³×��N CVRIKÞ6C”��É` 

Ù1.11.2 ��67��ÖÃ©, 2� 

©Ú�: .)ì�� 400,960Ê(182,036O�)x… 

�  �: .)ì�� 182,036O�(400,960Ê),…x 

Ã  ©: .è_;èOPË�O���ôÒÞ
Bxõ��3yfÌ` 

ß1.11.2 ��67��ÖÃ©, 7� 1-5Á 

©Ú�: ¡©Ú���` 

�  �: ��Ã©��y 500ft F���&A®9:¾�xù on Glideslope

; Localizer` 

Ã  ©: U DFDR 67þö��9:� Glideslope ¶�Úo�GH�xá+

Stable Approach�£¾`  

�1.11.2 ��67��ÖÃ©, 8��Ló 

©Ú�: ¡©Úó¸` 

�  �: ��ôó�-'�Æl QAR IVV�%&t�` 

Ã  ©: .ß'%&t��S@ÌQx��ô9-ÁL=M%&zx�HÍ

Î` 

~1.11.2 ��67��ÖÃ©, 9��²,Ù���;³²��CD 
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©Ú�: 1.�OÏ2u 2.863.56Ñ� 1.86` 

2.��?¿6å 2.567� 3.26x�OÏ1u 9.56¢� 136` 

�  �: 1.�OÏ1u 2.863.56Ñ� 1.86` 

 2.��?¿6å 2.567� 3.26x�OÏ2u 9.56¢� 136` 

Ã  ©: Ú�ºJ` 

�1.11.2 ��67��ÖÃ©, 11� 

©Ú�: ßvúû�� N1-1N1-2N1-3�xF0�0849:54Fx«¬� 50

5152.3` 

ßvúû�� N2-1N2-2N2-3�xF0�0849:53Fx«¬� 84

84.485.0` 

�  �: ßvúû�� N1-1N1-2N1-3U��ÃF0�0849:54Fx«¬

� 505152.3` 

ßvúû�� N2-1N2-2N2-3U��ÃF0�0849:53Fx«¬

� 8484.485.0` 

Ã  ©: Ú�ºÐ` 

1.11.2 ��67��Ö, 13� 

©Ú�: ,Ù������ìYBþ�8�� 506x.)ì�� 394,240Ê

�178,985O�	xìY� 26.2% MAC` 

�  �: ,Ù������ìYBþ�8�� 506x.)ì�� 178,985O

��394,240Ê	xìY� 26.2% MAC` 

Ã  ©: .è_;èOPË�O���ôÒÞ
Bxõ��%O�3fÌ` 

³1.11.3 Cã����Ö 

©Ú�: ¡©ÚÉ�` 

�  �: %�¤ QAR67Ã©Â=��}Nt�4��Ý67` 

Ã  ©: QAR67¶4��õi«�Ý�Þ` 

w1.15�>.� 
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©Ú�: ¡©Ú���` 

�  �:  1.% 1.15.1 Øµ 1.12.1.5` 

2.% 1.15.2 Øµ 1.12.4` 

3.% 1.15.3 Øµ 1.12.5 ` 

4.% 1.15.4 Øµ 1.9.2 (© 1.9��Ú�Øµ 1.9.1)` 

5.% 1.15.5 Øµ 1.9.3` 

6.% 1.15.6 Øµ 1.9.4` 

7.% 1.15.7 Øµ 1.14.2` 

8.% 1.15.8 Øµ 1.14.3` 

9.% 1.15.9 Øµ 1.12.6` 

Ã  ©:è��NI�>.��Ý�` 

±1.18.4 �õú�g
��hOP�.ÒqÌ, 2� 

©Ú�: ÈÞÄÅä�;��67��;Ì89èéá��ë!�x×RK

!�µ�èéá�j:;qrÄÅx… 

�  �: ÈÞÄÅä�;��67��;Ì89èéá��ë!�x×R�

qrÄÅ�èéá�j:;qrÄÅx… 

Ã  ©: Ú�ºÐ` 

±-1.18.4 �õú�g
��hOP�.ÒqÌ, 2� 

©Ú�: �;Ì¾�ÄÅ;�ë67���� 60 Bèéá(B767:5 R

B747:30RMD11:25R)9�qrÄÅª
!ûTw±-²¸´±

~¹¥�CµÄÅ 49B(B767:3RxB747:27RxMD11:19R)x�

 � 2Bèéá.Í!�¯ÄÅ� F\µ` 

�  �: �;Ì¾�ÄÅ;�ë67���� 60 Bèéá(B767:5 R

B747:30 RMD11:25 R)9�qrÄÅª
!�ÁÄÅ�R 2002

² 1´w;pËÌC¸x� � 2Bèéá.Í!�¯ÄÅ� F

\µ` 
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Ã  ©: ºJg½�ë¦[` 

±Ù1.18.4 �õú�g
��hOP�.ÒqÌ, 3� 

©Ú�: qrÉ�èéá�I�õJX;¤K�Ý¯x(Få�f�½R§

¢A/¾���67��ÄÅ;Ý¯��… 

�  �: qrÉ�èéá�I�õJX;¤K�Ý¯x(Få�f�ÂR§

¢A/¾���67��ÄÅ;Ý¯��… 

Ã  ©: Ú�ºÐ` 

±ß1.18.4 �õú�g
��hOP�.ÒqÌ, 4� 

©Ú�: Z5-ëÄÅ;Ý¯�� x�*+¸®ôQ®¼èéáRJX4

·FÒ*q®xY�,½`×RMD-11�f�èéáyßF´o�

ë.)FÎjkCDg… 

�  �: Z5-ëÄÅ;Ý¯�� x�*+¸®ôQ®¼èéáRJX4

·FÒ*q®xY�,½`×RMD-11�f�èéáyßF´o�

ë.)FÎ FDISjkCDg… 

Ã  ©: Ú�ºÐ` 

±�1.18.4 �õú�g
��hOP�.ÒqÌ, 7� 

©Ú�: ¡©ÚÉ�` 

�  �: q~ “, 7ÁØÙqÌ� Call out�íyËÌ=²g���f89x

� CalloutK!}µ3çàáy34X®Ñ�xõR 2002² 6´ 20

¹vx�¥.)f 40ft�z����í` 

Ã  ©: ØÙqÌ�ºJxõq~Ã©` 

±~1.18.5 _`¥�àä�æË�rstu�åæÚNo�ºô 

©Ú�: ¡©ÚÉ�` 

�  �: D¤Â=�9�}N` 

Ã  ©: �è��Ni«Iæxõ��Â=�9�}N` 

±�1.18.6.1 Jèéá(CM1)x,-¤,ë 
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©Ú�: …L=T 40 Êfã6L<èéJAxl)õejk(GPWS)

�”Stable” ���Callout	JAx… 

�  �: …L=T 40Êfã6L<èéJAxl)õejk(GPWS)y56

500ÊF PNF call ”Stable”x… 

Ã  ©: 	$34�í4Ú�ºJ` 

±1.18.6.1 Jèéá(CM1)x,~¤,-ë 

©Ú�: 0;åæùú^þ�41xn�àí¾«ó��í�ë`CM1�î

B�ì.)ä�x… 

�  �: 0;åæùú^þ�41xn�àí¾«ó��í�ë`CM1�î

B�ì.)ä�x… 

Ã  ©: CM1�îêIì.)�ä�xõ;�*J` 

±³1.18.6.1 Jèéá(CM1)x, 11¤ 

©Ú�: CM1 Iì.)ä�xî²-� Auto Land B.�IJ)}µ UHF

ÀJ~�`… 

�  �: CM1 Iì.)ä�xî²-� Auto Land B.�IJ)}µ VHF

ÀJ~�`… 

Ã  ©: Ú�ºJ` 

±w1.18.6.2 ìèéá(CM2)x, 4¤ 

©Ú�: …EgCM1Ò�: Slat In After Take offx�CM1ô:? Slat InxCM2

ü;?:? After Take OffxSlat Inx�g CM2ú�v.±O��

Xx… 

�  �: …Eg CM1Ò�: Slat In After Take off checkx� CM1ô:? Slat 

InxCM2ü;?:? After Take Off check `xSlat In�gxCM2ú

�v.±O��Xx… 

Ã  ©: Ú�;��áDºJ` 

f1.18.6.2 ìèéá(CM2)x, 6¤ 
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©Ú�: …CM3"�l¾«�Iv�xm�Ì �g2SOP�e���$… 

�  �: …CM3"�l¾«�I@Axm�Ì �g2SOP�e���$… 

Ã  ©: Ú�ºÐ` 

f-1.18.6.2 ìèéá(CM2)x, 9¤ 

©Ú�: …�:ç�CD¯èéá.)34Üî#_xý)%èéá�mÄ

Å` 

�  �: …�:ç�CD¯èéá.)34Üî#_x�fý)%èéáE

mÄÅ`… 

Ã  ©: Ú�ºÐ` 

fÙ1.18.6.3 qràá(CM3)x, 3¤ 

©Ú�: ì��� xCM3ñ¯-F Level II MessageþöÈÉx���g

`… 

�  �: ì��� xCM3ñ¯-F Level 2 MessageþöÈÉx���g̀ … 

Ã  ©: .��Xjk�þö�ÒïÓ��xõ%Ú�ºJ` 

fß1.18.6.3 qràá(CM3)x, 4¤ 

©Ú�: …CM3ü"ö CM1Ãô�OP;�liúx��?4�$`ÆÏ�

l�e@¯@�x�j"�a
«�cd����x… 

�  �: …CM3ü"ö CM1Ãô�OP;�liúx��?4�$`ÆÏ�

l�e@¯@�x�j"�a
«�cd�@�x… 

Ã  ©: Ú�ºÐ` 

f�2.2.3 ����034�st#$ 

©Ú�: í©Ú���` 

�  �: ��%F0ÔM;piµ§ 0.5w�þö;Ã©` 

Ã  ©: GH(F�Þ 0.5wä�; 0.25wä��Õ�x�GH50-4` 

f~2.3.1.1 CVR��
6�lKF�,�¤ 

©Ú�: �èÍ��àáÍyæ^gE�% CVRÖlKx¥�¦|Í;F>
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*`yè�õ�f|Bú�E}#_x… 

�  �: �èÍ��àáÍyæ^gE�% CVRlKx¥�¦|Í;F>*

`yè�õ�f|Bú�E}#_x… 

Ã  ©: Ú�ºJ` 

f�2.3.1.3 CVRlKF����F0
6,Ù¤ 

©Ú�: _`¥�àä�� �ë£ATÚ¼Ñó��gß±«i6Cx�

� 6.10.5.2 '��!1990 ²�g��Qv�ì�QR 5,700 O��

�hÖSþ�xF�X� CVR` 

�  �: _`¥�àä�� �ë£ATÚ¼Ñó��gß±«i6Cx�

� 6.10.5.2'��!1990²�g~�Ý���Qv�ì�QR 5,700

O���hÖSþ�xF�X� CVR` 

Ã  ©: 	 ICAO��Ã©ºJ` 

f2.3.2.1 �mu6(Throttle Resolver Angle-TRA)��«ø,ß¤ 

©Ú�: #$>_AB�h´��FAA	É^�� FDR����ºÊ£'¹

FAR 121.34416x, 42Á���xThrottle/power lever positionyx�

)M� 1w`����� TRA���)M� 64wx� FAR 121.344

£AÜ(` 

�  �: ��Â=` 

Ã  ©: .è��� 1994²g»xá+ FAR 121.344 (d)Á-“R 1991² 10´

11 ¹�gÖ}����á+��9ó 1 T 34 Á�£A`2002 ² 8

´ 18¹�gg»��� FDR'�á+ TRA�)M(1w)�£A` 

f³2.3.2.2 ,-���/0�1234�F0æ+x,-¤�-×ú� 

©Ú�: #$ 1.11.2�4567x,-���/0�1234�F0æ+x... 

� 0.0156s0.1719s0.2969s0.4219s0.5469s0.6719s0.7969s

0.9219s` 

�  �: ��Â=` 
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Ã  ©: �Á DFDRp«�����Ã©x×�N«øêI¼Ø` 

fw2.3.2.3 B16101cæÜ({�æa�1234«ø 

©Ú�: í©��Ú�` 

�  �: ��Â=` 

Ã  ©: .§�{�34à�FÍx§B�ëá�34�Ù;�yÄÃH�

Ü(xõÜÒ4���Ny��3çX���` 

ß±2.3.2.4 BR316��?MD-11Å�{��1234«ø 

©Ú�: í©��Ú�` 

�  �: ��Â=` 

Ã  ©: 1.����3çKÀÁ�ÅèÜ((FCC-907; FCC-908)` 

2.��3ç�t�Ü((FedEx ��U�ÇT.)f2ïvxBR316

'c Late Flare)xù�¦[|ÜYå(xõ��ÜÒ%��õ4�

�` 

ß±-2.4.1 ìèéáÄÅä� 

©Ú�: …�ü.):;F¤xè)*��ìèéáá+
��hOP;¥

�¦¾A� x���OPMD-11��èéá x.)±�G��

5�èéá` 

�  �: …�ü.):;F¤xè)*��ìèéáá+
��hOP;¥

�¦¾A� x���OPMD-11��èéá x.)±�G��

5�èéá` 

Ã  ©: ��á+�hOP;¥�¦�¾A� xÜÒ%�á9�±�G�

�5�èéáxõ��Â=` 

ß±Ù2.4.2 6C��M 

©Ú�: âã67þöxè�N�ìèéá�B�..)åæ�b�FÆ¢

qrÄÅx��f�Â�GH%�ìèéá�L8xù�ìèéá

RÄÅg|M�ÝNìm�ëJxõÍ%�ªìèéáá�.)�



��� ./	
01&'��()*+,- 

93 

$6CeN�?èéá`è)*(�OP×R�ìèéá��ä�

67^½t�`èéáFRÄÅ67�� FDIS Ïn���67x

HÒ��ó67`F�67�ôÂÞxÒÞ4ÄÅ�Ý	$`ý

ücÃx�hOPÒ¾�èéáÀ£¤ÄÅ;¾A� x>óM�

ÄÅ;¾A�èéáH!:;Cµ��æaxdGHE}�Nú�

` 

�  �: âã67þöxè�N�ìèéá�B�..)åæ�b�FÆ¢

qrÄÅx��f�Â�GH%�ìèéá�L8xù�ìèéá

RÄÅg|M�ÝNìm�ëJ`èéáFRÄÅ67�� FDIS

 Ïn���67xHÒ��ó67`F�67�ôÂÞxÒÞ

4ÄÅ�Ý	$`è)*(�OP×R�ìèéá��ä�67^

½t�xýücÃx�hOPÒ¾�èéáÀ£¤ÄÅ;¾A� x

>óM�ÄÅ;¾A�èéáH!:;Cµ��æaxdGHE}

�Nú�` 

Ã  ©: s�M�ÝNx��+¸�èéáxù FDIS.)�$�6CÒ�ó

67xõ��Â=”xõÍ%�ªìèéáá�.)�$6CeN

�?èéá”��Éx2iD��ÉXí` 

ß±ß3.1 �K!�.�æ�i«¦[ 

©Ú�: 3çèéáy,-�ì.)svgx��34Ã°,Ù��ì.)

;stx}µ³²l;�}l¦§¢~` 

�  �: 3çèéáy,-�ì.)svgx��34Ã°,Ù��ì.)

;stx}µ³²l;�}l¦§¢~` 

Ã  ©: .,Ù�Í}µstxõ��Â=` 

ß±�3.2 �±��æ�i«¦[ 

©Ú�: 1.3çèéáy,-���f��zF�|x�3çèéá�Jèé

á	|Íú�ê^þx°��FL=MQ.)ì` 



	
������ 

94 

 � � � 2.3çèéáy.)�� �34�¿x�p«Üá+��34�

ôQ` 

�  �: 1.3çèéáy,-���f��zF�|x�3çèéá�Jèé

á	|Íú�ê;F^þx°��FL=MQ.)ì` 

2.3çèéáy.)�� �.34Üî�¿x�p«Üá+��

�34�ôQ°��FL=MQ.)ì` 

Ã  ©: Ú�o�ºJx�*á+�Ë³�` 

ß±�3.3 �?i«¦[, 6� 

©Ú�: 6.�õ{�����mu6���)M� 64wx� FAR 121.344£

AÜ(` 

�  �: ��Â=` 

Ã  ©: �Í TRA ��)MÜ(x�����)M�á+Û_¥�1£;

FAR121.344�£¾` 

ß±~3.3 �?i«¦[(, 7�) 

©Ú�: 7. ���èéÒ�ð=Ù3ç�F034��xR 1w!èéÒ�

12¾��F034��xR 2w` 

�  �: ��Â=` 

Ã  ©: ����3ç�¼Í��xKÜ¼9�i«¦[ ` 

ß±�3.3 �?i«¦[(, 8�) 

©Ú�: 8.�õ{�R 31Ê�LT��/01234��(over control)̀ èé

Ò�34�6� 48.68%T 52.95%xð=Ù3�34�6� 47.02%

T 52.28%` 

�  �: 8.�õ{�R 31Ê�LT��/01234��(over control)̀ èé

Ò�34�6� 48.68%T 52.95%xð=Ù3�34�6� 47.02%

T 52.28%` 

Ã  ©: ��Ë`34�zKÜ¼9g` 



��� ./	
01&'��()*+,- 

95 

ß±4.1 �:ØÙ�� (°
��hOP) 

©Ú�: 4.89¢qä� TRA����)MxÚá FAR 121.344�£A` 

�  �: ��Â=` 

Ã  ©: ��� FDR���ä��á+ FAR 121.344�£AxÜ�29g�

Á��` 

�



	
�23,4�5��� 

96 

 

 

 

 

 

 

 

 

 

 

 

���� 



���� 

97 

��������	
��� 

��������� : ���� 90 � 11 � 20 ����� !
BR316"#,BOEING MD-11$#,�%&'()B-16101*�+
�,#-./01/2��/ 
345�6789:�;. -- <
=> : 5689:, � 92 

    ? ;      @ 
 
ISBN  957-01-3434-8ABCD 
1. ���E - ��  2.  5
67 
 
557.909                                          92000642 

 

�����������������������	���	���	���	 

���� 90� 11� 20����� ! BR316"#FBOEING MD-11$#F

�%&'() B-16101*�+�,#-./01/2�� 

� ; GH
345�6789: 

��#IH
345�6789: 

    JKH(02)25475200 

    2LHM=>NOP 105QR=S 99( 16T 

    ULHhttp://www.asc.gov.tw 

����H���� 92� 2 � 

V W XHY��ZHM=>1[\S]^ 62( 

_\`ab-HM�>�OS 2( 

cd��b-Hea>fQS 177( 

g��ZHhi>g�]S 141( 

���jMklmHM=>noSY^ 10( 

GPNH1009200205 

ISBNH957-01-3434-8 (BC) 

pqHcMr 330s 


