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AC Advisory Circular

AFS Auto Flight System

AGS Auto Ground Spoilers

AMC Acceptable Means of Compliance
AMM Aircraft Maintenance Manual

ATS Auto Throttle System

CAS Computed Air Speed

CAWS Central Aural Warning System
CCP Control Column Position

CFM Company Flight Manual

CST Central Standard Time

CVR Cockpit Voice Recorder

CWP Control Wheel Position

DFDR Digital Flight Data Recorder
EASA European Aviation Safety Agency
ELF Elevator Load Feel

EPR Engine Pressure Ratio

FAA Federal Aviation Administration
FAF Final Approach Fix

FAR Federal Aviation Regulations
FCC Flight Control Computer

FCOM Flight Crew Operations Manual
F,/O First Officer

FOM Flight Operations Manual

GS Glide Slope

HUD Head-Up Display

ILS Instrument Landing System

JAXA Japan Aerospace Exploration Agency
J ST Japan Standard Time

LASE Low Altitude Stability Enhancement
LOC Localizer

LOSA Line Operations Safety Audit
LSAS Longitudinal Stability Augmentation System
MAC Mean Aerodynamic Chord

NTSB National Transportation Safety Board

PAP Pitch Attitude Protection



PAPI
PF
PFD
PIREP
PM
PNL
PO I
PRD
QAR
R A
RAAS
RNAV
RSPA
S,/0
TRA
UTC
VASI
Vapp
Vref

1 nm
1ft
1kt

1 fps
1G
11b
lin

1 inHg
1 psi
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Precision Approach Path Indicator
Pilot Flying

Primary Flight Display

Pilot Report

Pilot Monitoring

Positive Nose Lowering

Principal Operations Inspector
Pitch Rate Damper

Quick Access Recorder

Radio Altitude

Runway Awareness Advisory System
Area Navigation

Research and Special Programs Administration

Second Officer

Thrust Resolver Angle
Coordinated Universal Time
Visual Approach Slope Indicator
Approach Speed

Reference Approach Speed

HANZHA G SR

85 2m

.3048m

.85 2km/h (0.514 4n/s)
.304 8m/s

. 8m/s’

.45 35 9kg

.5 4cm

)

386Pa: 345. 3kgf/m
070 3 1kgf/cen’

(1ksi=1, 0 0 Opsi)
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Plan to touch down 1500° from the runway threshold The runway
threshold should disappear under the nose at about the same time
CAWS announces “100°. 7 Maintain a stabilized flight path through
the 50 and 40-foot CAWS callouts (unless sink rate is high). At 30°
a smooth 2. 5 degree flare should be initiated so as to arrive below
10’ in the landing attitude. Do not trim in the flare.
Elevator back pressure should be relaxed, and a constant pItch
attitude should be maintained from 10" radio altitude to touchdown.
The autothrottles switch to the retard mode at 50° RA. In the retard
mode, the throttles move to idle at a preprogrammed rate without
regard to airspeed, vertical velocity, or KA. The PF must maintain
the appropriate glide path to touchdown. [f a deviation occurs from
that glide path, the PF must override the autothrottles to prevent
retard.
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At main wheel touchdown the autospoilers partially deploy, if
throttle #2 is at idle. If throttle #2 is above idle at touchdown,
AutoSpoilers and AutoBrakes may not activate. Counter any pltch—up
tendency associated with spoiler extension. Fly the nose wheel

smoothly to the runway. Avoid full elevator down input. If selected,
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(2)

autobraking will begin shortly after spoiler deployment. When the
nosewheel is lowered to the runway, the spoilers will fully deploy.
(LA T )

(EER)
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The PM monitors spoiler deployment and manually deploys the spoilers
1f necessary. During landing and reversing the P monitors the engine
instruments and calls out “80/60 knots. ” When applicable, the
captain normally initiates transfer of control from the F/0 after
the 60 knots” callout.

(LA T )
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HIGH SINK RATE / BOUNCE RECOVERY

If a high sink rate or low bounce occurs, the PF should establish
a 7 1/2° pitch attitude and increase thrust until the sink rate
has been arrested and/or a normal landing is accomplished Avoid
rapid pitch rates In establishing a normal landing attitude.
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[f a high bounce occurs, a low—level go—-around should be Initiated.
Low—level go—arounds are dramatically different than normal go—arounds.
During low-level go—arounds, main wheel touchdown may be unavoidable.
The PF must not exceed 10° of pitch or retract the landing gear until
the aircraft is safely airborne with a positive rate of climb.
(RER)
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The pilot would maintain the same attitude that had been used when
following the glideslope and would not change pitch attitude when they
heard the Central Aural Warning System (CAWS) call out 100 feet. A pilot
could begin the flare as early as 50 feet.

Light airplanes, heavy airplanes, and MD-10s all land differently. In
a heavy MD-11, it was best to begin the flare at 50 feet, but a light MD
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-10 was going to float if a pilot flared that early. The pilot had to
think about how heavy the airplane was and what the CG was. By 30 feet
at the latest, the pilot should be flaring and holding attitude until he
heard the CAWS call ten feet. At ten, he would relax the back pressure
and hopefully the airplane would roll out smoothly on the runway.

The CAWS 50-40-30-20-10 callouts should come progressively farther
apart. If a pilot heard them all come by quickly, he had better get
ready for a bounce recovery.

The autothrottles would generally start to retard about 50 feet. As
they retarded, the pilot would start pitching up and the throttles would
come back at a pretty steady rate. If the airplane was flared too
quickly, it might run out of airspeed and drop in. If the airplane was
not flared quickly enough, it might touch down with a bit of power and
then the throttles would come back. If the pilot is flying with the
autothrottles off and he forgets to retard them, then the airplane is
going to float.
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(1) FBRHERNE S DA O K

Bounce Recovery training was implemented in 1996 as a result of
two tailstrikes. After the 1997 FedEx MD-11/Newark accident it
was given to all MD-11 pilots and subsequently required only in
initial and transition training. Since it was a simple maneuver,
there was no indication that bounce recovery had to be trained
more frequently.

Some pilots said they received tailstrike awareness and/or
bounce recovery training after their initial training and most
indicated that they had at least received some sort of tail-strike
awareness or bounce recovery briefings since their initial
training. However, most pilots interviewed indicated that they
only received tailstrike awareness or bounce recovery simulator
training during their initial or transition training on the MD-11.
As a result of the Narita accident, the Operator is reevaluating
the frequency of the tailstrike awareness and bounce recovery
training.

Captain A stated that in addition to providing the training in
initial and transition training, the Operator is immediately going
to make tailstrike awareness and bounce recovery simulator training
either an annual or bi—annual event.
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P A

When asked to describe what she would do with the control column
after the initial bounce, the Captain said the procedure was to hold
the nose at 7.5 degrees and use the thrust as necessary to adjust
the sink rate on landing or execute a go—around if necessary. She
did not know how high the accident airplane bounced but looking at
the video it looked like a high bounce, and she thought she would
have been bringing the throttle forward and executing a go—around
at that time. Bounce recovery raised a risk of a tailstrike, so
she would not want to increase the pitch too much.

Asked whether the flight crews would need to hold the control
column a bit aft to recover during a bounce, the Captain said yes,
she would hold it a bit aft. If coming down the glideslope at
between 2.5 and 5 degrees and as you start flare you bring it up a
couple degrees. At 20 to 10 feet you' re relaxing the back pressure
slightly, so it would definitely be an increase in back pressure
required to hold it up to 7.5 degrees.

(RER)

B AITRWID/NT o RRFEEREREZ £ 9 T 5 220 Tt & sk 7z &
& ERAR, FRICOWTIEIHKEZ 7. 5° IR LBLEIZS CTHED
M LTI R2ME L THEET 20, BERONITT—T 77 Fx
Fhid D LR _To, R ATFEIENS EORE AT R LG R0o
Ty, B A RICRY TIEEWAT Y RT, BRAIZZORFRTAT A K
L=zl CTA—=T T FeFEiid 51255 Lif~fe, "y R
AN =TT —=NVA S TA 7 DFEHEHERH LD T, By FAITRE< Lid

_48_



W EREEND,

TIA M N—IRNT R U BN =D, B A Lk ICRET
TOHMERHLZNE I hFRI-EZA, MEAITD LETITRFETLE
Xl BHEIX2.5° 265° OEYFAT, V74 RAn—7ZH>T
BTFL, 7L795&&x132° BEYyF 2 LTS, 200051 0ftT
Ny d Ty xy—%P LY T 7 AZESH, LEER-TT7.5° [TREF
THIDDNy 7 Ty vy —TIHLMNIREL RS,

2. 14 REBREKOWE

NTSB., #&il - &g, Rt JAXAOWHIEET, [FREORITIR L DT
- HEEITo T, e, FODFDREZICIE, TR GLFHE) . TRA (Thrust
Resolver Angle) DFLEKIAH MNRTE STV o72720, UL FOREIZB W TR
DFEC L HHEEMBEZ A Lz,

L= : DF DR OINEE OTEEZ . IR EF OB KR ONINREF DA 7 A4

EHRER LT TR LCHEE

TRA : =PV HEEOWHME T 7T L% HWTEPRMOHEE

Fo. UTFTORETHNTWOKGEL - EZOFRITY I 2L — a7 v s 760
BWEIILL T DY Th 5,

(1) 6 HHEHEREESTERCESE . TOREE1T ),

(2)  MUZEREOREIIHIA S U, MEBIEIIBE L2, 272 L, RITHozE )6
PTG L D TRATRIE D ZEITBET 5,

(3) FEFSOMRITRAEX, %G - BEEDNHETHMD — 1 1 RO TR THRENE
W TICHET 5,

(4) FHRORITERE (A, 2E, [IE%) 1. DFDRZEORGET —4, kO
El - EENAE T HMD — 1 1 RV ORI TR 2 KICHET 5, 72
2L, EFRUIEBE LY (BrELTnd),

(5) #HEATIE. DFDREORATRERT —F ZSEITERSND, 7272 L., T’IT
BT X DRERL VI 2 L — g VOMESMIET S 720, IR RZET
IZHDHEMICBW T, IAROES) (FFICE8) 2808125 L 91, Bt A
FIERMZ B D,

_49_



2.14.1 [FAED DA > R 7 —EEASE O FERR

D F D R OFRERIC K AuE, ARSI E —
FMAEIEE 1, 50 OFtA FC@@L ) e
T2 KB D[] 23 BV AT T B SR 1 coo | 00k
ftLA BT/ 6 Okt, mERK1, 00 0ft
#%%F%500ﬁif K5 Okt Hi b g0 1000
TR 2 5kt TH Y | M BT & EE o
SOOHULE@H@% ﬂ25m@ot§m 800
tEZOND, (M6) LavL, Higyw
e IERICHRE L TV RO o Ry % 500
T —EHRAEEICBWT U A v KU T — " ol £
i@@bﬁﬂoto

FIESEAEL L TWHFAA TSO— | o0
C117adEHECIT, EITKERD

60 02-01 0 0.1 0.2

AR OLIEE TR TR 8 K o g 02ar

TMETHLE 7727 270, BE (5FF me wrv vor—smpmarin

K)T—0.21, 1 0¥ T—0.105)

ZR D&, BHREENEET S,
DFDRODEEDFERE AN CHE LZF 77 7 2 (X6) 1%, 5O

il (B4 6 DFRVEEHR) KO 1 0 B ORIE (X6 DF VL) DWT iz T
HEELL N CTh o7,

2.14.2  [FHEORFE SOV L ARFERT6 O [BlDERE & O ik

ARFEE FFIC 1B OEM) L@EOEREE DBEWEHEICT 70D, 747
- TR La—% (QAR) IZREEKIN TV, REFE AFEKFT6 0 BIDE
bz, 1EIEOEMOX A I 7EApE TR L (K7) FR, AEKOMER
ELTUTDOZ ENRgnoi,

¥4 (F77758] L3, A RUT7—EREEICHTO2EMNEETHLTSO—-C1 1 7 a (Appendix 3)IZ
BOT, ADWEROEINER (Wy) ~EHAIEE (g) 20 FTHE (Wy) +HENSXGEE (V) 251\ iiEz
f(x) EER LI L S ORI Z VS,
F77 7% f(t)=Wy/ g —Wp/V
7B, AITSOTHEHF77 7 ZOBEZIEOMETERRLTNDEN, fx)DERNPOIFADETHDLINE 72D
T, —1 (AT R) 2R UCCGHET2HERD D,

_50_



B [ft]

BEER

LT [fps]

CCP[ ]
Gdblonnom 4

S &
A
[ (%]
o
(%]
s
[+,]

EwvFa[l ]
bhonaom

1
1
[+)]

-2 4] 2
1[5 B iEEh & DR PSR [#0]
X7 Z=EiET6 0\ o

(1) #MECTCOEAADBKEIWTIEN/RE, EREGELNS O fti@EiBmRFOIL
FERITHKI 1 3 fps, BEHIKFDOIL FRIT 7 fps TH o T2,

(2)  HHUFI# OBENGRE OBAEEDR K E VN, BMIORK 2 BRI T2 51DV REr
Shi-tk, BEHOBERNIATTICRKE <EBIESNLZ,

(3) HEMIFIZOWE O L TE#HBREV, 7T ETERB/NEREYTFAT
AL, HEHERNICAMICEEI L TW5, BRIy F A0 R b < i
L. 2\ HOBEHMEFZIE~A T ADOE v F A>T D,

(4) BeMERT, HHIRFORENNEEN, FNENMNL. 26, 1.6 GERE,

(5) BEHFTHZOBEENKE W (CAS166~16 9kt),

_51_



(6) HEHLDG AG S B E CORTERMIX, WEDHFRE TR O 2P ERE O
EHOXDOHFPANTH D, £72. AGSHEKD 6 0FE £ TREBET, B
DK 2 % LI LI TV 5,

(1) fhoOFEFERNC S AR & R HEERIC 2 B0 7 5 2O ENNEE D
= BEL A b5, FOERETIE, REHERELSMNCL R T v Rin%<
L2 o TWEABEMENRB X DD, KEBEFHIATY V FOEINRHRE
<, BEMEEOEMELRDHRE,

(8)  BEMUERTIZHME 2 M fEIX, SRl —RPSM D E D — A TR,
ZFbND, L, TNHDFr—ATiE, SRIO A —Z L3RRy 4
BAEZIToTWTH 1 HOEMBZEDOE v FHIT~ A T A LT > TR,

2.14.3 CAWS®Oa—7 7 HEkE

CAWSDa—T 7 ME, /A1y NBRFREFIZZ LT OGS AT A - b
N—"iRHEZA I TDORBEET S,

CVRICFEESHKINTZERESES OFftH 1 0ftETHOLIO0ftZTEDCAWSD
a—u7 7 MERE, KOMBE»SEHELZ1 0ftZE O FRIZE 1O LEY
Thot, BHEOEBIEICESN T3 Ot L 7 LT 2BET 2L, TOH%DOIL TR
IFREITAD La—A7 0 MiRITELS 05, it - WEFEDOF OMIZ L 5 & ik
BN HEHIBE DL FRIZ 2 ~4fps (1 20~2 4 0fpm) E7R5DONEEL STV
B ARFEHTIEH, a2—A7 0 MEE2A 4 OFtLL FTIEFE A EZEL L TR,

#£1 CAWSOa—LT 7 MR, 10ftZ & OFE R TH

G EE (Ft) AT EERE[H] (sec) LT =R (fps)

50~40 0.64 15.63
40~30 0.91 10.99
30~20 0.85 11.76
20~10 1.01 9.90

2.14.4 BEHEIZOBE O LT ENCEELS MIE L T-ER
ARFHTIE, HHIRIZOKE O L FEERRKE W), @&t - HiEFORITI I 2
L—yar7m 7 I 50T, #Eao L TESCEEL RIETEST) (ByTF o
JE—AVN) DA LTEBEREFSIER, LT R 0ho7-, (K8)
(1)  1[EHOEMATEZEOKE O ETRR2EONY o REOKE FIFIZo0NT
X, FARACIC L D2EEP R REL, ABRMICLD2ERNENDRIO. 5~
1 BRICE Yy FADENLE > TENLTVD, ZOKO0. 5~1HDENIT

_52_



(2)

(3)

FRAR DIEMEC/K BB 1T
CHFRBROEND A SN D,

22 IRV FEMEIEEIR T2 & DT, Al KA

HEREAIL, BT RE L 2. 15. I IRTH L SAS a~wr RO

Ko TEE DM,

RN B ORI TR OBEME L L <3 LT 5,

TITUR e ARAT=NREMTLLE, BE LTOE—A 2 FRRET D,

EEMREE [G]

EvFEL ]

CCP[® ]

—<— DFDR(ER)
—<— DFDR(&#)

FFHER [ ]

154 y21l-v37

AGS[® ]

DErI

L3

Lo
e o
L)

" wFr" E-F0b

&
o

4 e

% = 2

0 2 4 6 8 10

1518 Db S ORERR (5]

8 MO LT AT OERN T

_53_



2.14.5 MELEWARKT AT L (LSAS) I2o0WT
2.14.5.1 L SASDOIsE
L S A SIIFRINBEDBRIEIZES L, M7 ML EEDRE AR & LTSI
ENFZVATLTHD, TDH19 9541 2 HICEEETCOLEMR LD
PRD (Pitch Rate Damper) HEREAVEM S, 512200 04FE5 AICEKFEET
DLEMER D=L ASE (Low Altitude Stability Enhancement) @Y 7
U7 Ry —Y (FCC—908) NEAINT,
LASEIZ, EICUTOIKENOHERIND,
(1) EoyFALIERESCCT D PRDERE (BEERST TRIEEETHE)
59 2)
(2) T—=NRANIAZBEDRD, BRI EY Yy FMA 9. 5°  (BfE) 12>
CEHETIFa~ry REH3T PAP (Pitch Attitude Protection) H%RE
(3) TEHEBEHME T T T R« ZARAT—DREFRE, 77U R ARAT—
DEADOHIREEZFBIET DI E Fifa~ FREHT PNL (Positive
Nose Lowering) F&RE
FCC-90 82\ TlE, NTSBii==a—7—7 HHHREEIZBWT, FHR
IR D EREREOZ M E M EEE 5 b0 EFHEi L, FRFIBIEEEIC 1 FLAN
ICEATHEOBIE(A—00—96) %17\, BIETIXAE TOR RIS
FCC-90 8P EAINTNAS,

2.14.5.2 L SASODOEE

L S A SIZFEHEEHIFF, AG SEAROZNENORHTHE FNfa~r Rae
TPNLEREZALTEY, 200Ny RS TIPS L= aThetk
NHDHZLnh, &t - MEFORI TV I 2 —var7n sl 52HNTLSAS
DIEFNZOWTHE LTz, TOMEIIL TFoEsyTchsb, (K9, K10)

(1) LSASZANILTOYI 2l — g Tld, A%l L IZIEREOE) X
PRz, v TFAOENENRT Y RORAEIAEFKRODFDREEEHEITE
hE—E LT,

PNLHEEL W By FALILEESMNTT D P RDEEDOEE N RKE W
728, PN LEEREMESTORKINZRL SAS a~vy RidbBieaty Lific
7p o TNz,

(2) LSASEZAZICLTOYI=2Lb— 3 Tlk, 2HEBOHEMBZEOY v F

%5 AKRER|IZBWTCoa—T7— 273l T, FEK9 (1997) F7THAICKEH=z2—Yy—V—IN=ma—T7—
7 ERRZEHRIC BV TR L2 R R O 22 il 2\ 9

_54_



Ry RiE, A E i LT REL<, SEHOEHMEEOIE TR ASH
MOKI2 1. 5fpsk D K&EL o T,

(3) MR, LSASIIHE DO ETEEZIZ DG AN TV EHEE S
nas,

_55_



E [ft]

R

LSASTO=w> F[° ] SREEE [ ] CCP[® ] EvFEL ] EEMNEE [G]

AGS[® ]

L T2 [fps]

by
[

L
[

-15

60

X 9

|| —<— DFDR(XM)

—<— DFDR(E#)
yi1b-y3y

LSASHTOYI=zlb—Ya v



——— DFDRER)
—<— DFDR(£E4})

y31b-3y

1EIB O#EtbN 5 OREE R F]

2 b—a v

LSASHT7TOII

10

57 —



2.14.6 EREES OftU MBI 2HEMMIE L 2y 7y MIBEOREE (§EK

m) 2k

MD— 1 1 RFNBMETITa v 7 By MIBENSEOIE LY KX AFICET 5
e (F13 1miihi), REROLIITHED ETEEBHDPRENWE, a2y 78y |
MEITEOMIE L R 28 2T 5REERH L, Z07d, &t - BEE ORIT
Vial—vary7u s I x0T, FOEMIE, 2y 7y M@, FH
ZAYAEOEE (BEKS) BLEzdE L, 2B, EHY A Y@z o0,
S AEOIHMEFE 2 BE L TRV, IBERENR~A T RALRoTWDLEHD RS
%, (M11)

HOLE L FMZ A PAEO®EZEOEMIE—H L TR, ay 7y ME
EOEEECOBRIX, #E o B A, LFO X D ICEOMLESS W Z A
YALE O mE AL OfEm & 1T R R- Tuviz,

(1) 1EHOEMOK 1. 5FREINLEERICNT TE y F AN L7220,
Oy 7y MIBEOWL FRIZEOMIE XLV /NS RY | HEHFIZER 2 1
YRR Tfps THLHIDIZX LTy 7 By MIETK 2 fpsE 72> T,

2) 1EHOANY Y FRHZE, BOELROER S A PALEIZR 4t BS L,
—F., av Iy MIEIZ. EvTFANRED LD, ERTHZ L7280
9ftikL F L7,

(3)  2[EHDOEHNLKI3IMRIC, =2y 7By MIEIIN4 O ftOKREHRE T
EL, 20K 1 PRICEMMIBELOERZ A YAEITN3 3,71 6 tORxmE
METEL,

_58_



1EE 2B 5 3E8

CyFEL ]
Nomrow

‘Lénc'aJa

50_
z 40
30_
e |
sg 20
#4 10
Hr ol
_10_
-4
20
E 10F
¥ 0 ,
l{; 10 Bl TR A B 1
" v 2wy M@ I
-0 L L1 L
-4 2 0 2 4 6 Va
18] 8 OfEfH 5 OFHE R [#)]

K11 $EHEFOEBEE AR (WE) OfENT

2.14.7 A G S OIEERRIL
AGSWNERTZ EHINBBY LT REREMSE0R 1B LEEZLND
ZEMnB, AGSOEERIRILA A LT,
(1)  AG SERBRtE TORTERFRH
O it - WEEOH®TIL, FHEE%, AGSPEMZMIET2ET
OFAEIERF X 1. 2 5secTHY . TOFEMIOWVWTITLLTO LB T

HoT,
a A —/VDEHEEZFRINTHET « = « ¢ o o o o 5 Omsec
b FCCOUL—N#ET « = o o o o o 2 0 Omsec

HEMENZ ARA T —%FBh S EDHET + 1, 00 Omsec
@ RO AG SIEBIME COFTERRF (Mg o X 2 FEEnEE
DB ERY | B TAGSN10° LLERT S £ TORR) %2, K
Hig & ARFIETOWmE6 OBlOEFRETHAE L, (K1 2)

6 1 EOEEICE T AR OYEHITN 1. 4B T, 155138
2B ThoT-, RENOMERMIIN L. 2B Th-o7228, [FAfgolE
DEETRONDFTEHIOIEL X OFHANTH D, 7272L, AGSD
FOERIZ 0. S ORIMGE, mEIEEOFENTIO0. 1 2 5B THY . FHIE
AT PTERERENCIL 240 6 OFLERFIIRIC K 2N E EN TV D,

_59_



(2)  AG SEBRDIKH

Al s WEHEO~ =27 kL, AGSITFEROEMEZ 7T T R -
oY= H I EICED 30° REETRERML, BB L T
RS 2 &, RO 6 0° £ TRERMYT S, DFDROOGEIZ VUL, K
HHTOAGSOEMMAEIIRRKTH2 5° Tholz,

Bt - BOEFR OFW| IR, AifEE O REIL, RIESHERIHEL TV 5
RECIS U CHEf T35, 207, ARFleo 2 [BIH OO X 512, AN
Bl LT & OB ] CAED S L TWDIRFHD) BSEWAIE. 6 0°
EFTEALRNZ EREBZOND,

BECOEREIC BV HACSRBDATERE = #1.4%)

15

10+

REEH

-05 6 0.5 1 15 2 zi.s é
15 B O##HSAGSER(10EM b)) X TORERR F]
K12 W®E60FEIBITHAGS DEFKN

(3)  AG S DU
REl - WEEO~v =27 Mk, —BHELTCAG SHIHES D3

K& LT, No. 2 () = DRAF A « LA—RETHICEIESNSD

ZENRETHND, DEFDRIZIZFAT Ak « LAA—O#EAETSE (TRA) 2

R, Y URERE OB T 0 7T ML D TR AOHEEEZ VT,

AGSDIUHE AT A K « LRX—EED X A I T ZPHE LT-, Z O EIT

UFoLBY THD, (K1 3)

O DFDROGEEICEIIL, 1HHOEHGK2. 0~3. 0 ORI
AGSBIMENTWD, 72721L. AGSOE&EIZ0. 5 Mk, FTEM
HWEDFEKIZ0. 1 2 5B TH Y | FHA S 2GRN 13 2 DRtk
MRIZ L DREENREGEN TN D

©) TRA®%E@~ihi\NQZIVVV@X§XF°VN~H\1@

_60_



HOBEMNHH 3. 2% LV EITICEES LTV A,
® O, OQ0FEFEE LY. AGSDIUIHEH4IINo. 22 VDA T
Z K s LX—DRTHF~OBEL IZITRIBTHT-RAREMENEZEZ NS,

[F¥)

& 25 —=—DFOR

m 2 ......................
15

=

TR e G R o e 0 L OV YNAR S
m [

HH os

8 L L I 1 | 1 |
-6 -4 2 0 2 4 6 8 10
60—
40

AGS[° ]

70

TRA

EPR

09— ' ' i ,
6 4 -2 0 2 4 6 8 10

16 B O #h 5 ORBER 7]

K13 AGSOIHR

2.14.8 3 [EH OFEHRILOHEE
3 [ B OBEREE D T E 716 O FIFERI T RV X =08, (R O M OB (A & | 2 Y

_61_



SN EFHRDH7-HIC, DFEDROGEER, A ZMGZHWT, 3[EHOHH
Rtz Fid Lz,

T A TG L AUE, 3EHOFEMIZIHWT, B 143 2 T4 2 (2T
By FAPNNSLS o TWD T EG, BIEME T42) & 143 ORTHH
LTCWabDEHESND, £/, [43] Oy TFATIHAEMIEEHE#HLT
BOH, [44] TREBNPKELLLR>TWAZEND, 143 & T44) O
TEEMEM L, T43) 226 145 OBT, Fk - HFEEIEML TWDH
DEHESIND,

INSDOBGEORE S A I 7 EDFDREEE OLIREZR 1 4177, Es
A IUTNE, BB OIS L DL T ROHEEM L D F D RERICL DL THED
WEEELRAETHZLIC2LY, DFDRAEERERBIL,

WG DHEE SNHHERO X A I 71X, DF DREEROES, INEET — % &
SIRL TS, UL, IRERFEAKN26 TnsZE THDHZ L, REHFELING6 7 2
X224WBTHDHZ L, LIRS N TV LRZIMERERE NS OTHRH D 2 &
DD, BEGRIOEDH A IV T TP L= %, 2 Bl FEET S
ZELIIREETH D,

49 6 I 48 77 26.6 T 43 3 [AIH O 6 If 48 73 26.8 B
(RiTAAD)

44 i@&?ﬁﬂﬁ% 6 5 48 4y 27.1 B 45 JRENEICEND 648 4y 274 B
*

_62_



[T 4 el e

#042 #043 #044 #045
10 | ZOMT ! ' :
— —e—EvFf o BRI
o 5| —A—o-im | | Lo
‘ T ZOMT
ﬁ O\A\L VRN
-10 1 I |E I : 1 H H
6.2 6.4 6.6 68 70 7.2 174 76 78 8 8.2
o | CORTIHRE,
5 . E Eiﬁrﬂﬁ.ﬁ@
i i
W o2
=
o
HHH
0
6.

: ‘ 4 SRR e i 8 o |
6.2 6.4 6.6 6.8 7 7.2 74 7.6 78 8 8.2

15 B Db S ORGE R [#]
14 3[EEOBEMRE

LTERGFEEE) [fps]

2.14.9 [FESBEHIERICA L QU2 RE T H O 7R L X —

2 [0 H KON 3 [8] B OFZ R Z [R5 0O 1 M OB IAAEIE DS L 72 = R VX — & HEE
T DD, [FERH L CW = IRE S MO S = 3 VX —  (FEE 5 [0 O E )
FHAEE), (ETRALF—0OF) ZHEHEL, =2—7—27FH, FAAOREM
(#&tiifii ) M O'NT SBO == —7 — 7 HEAHREEICB W TH O EZMAZ T 72
G\ BB OB 2T 5 L3 - BEEPE L2 L S Tn b i oL
¥ —fE (1,500,0001b—ft) &ib#EEL 7=, (E2)

BHICE L Cik, BEEm O FEE, REER (EyFLPRr—b— k),

AL ERENHEE) S25E L2, BRIZ LTl THD,

(1)  2[EHOEMEHFESA L CWRE SO FHTRLX—X, FAA
DHET D 1 EMWEOFFAME (BimE) O 2. 15I2ZEL TV,

(2)  AEEEPWT L7 3 [BIH OBEHIRFIZ A A L TV BB G MO ) 7R =
INF—F, =2—T =7 FHHOK 2. Mﬁ FAAOHBUEM (KA E)
DRKI6. 8fF, =2 —7 — 7 FHEREFITHIT D ERBE T L X —BHEE
DFI 2. 2FITE L Tz,

(3)  S[EIHOBEMBAEN DK T £ TOELMIBEOBIRIT, TMZFEL O A
Y ORKIMERE 3Tt REL TWDHA, [AOSEEIE, B 145 2Lo
R B T DY B RBRUNAE L 7274 & MRS & PR 72 08 BERIR DY T 57 1202

_63_



SAATUND L 2 B, (RO I K O AR 23 B2 VL I L 72 T 8 7 )
DNFHTRF =T, ZOHEB L D K& WATREMR D 5,

K2 HHEFORE TSNS F—OREEHR

ke 2 (6| o 318 | = 2 —7 —| F A ARLE | Sopm s — <™
Hoksh | How | 235k it
HeAE R (1b) 405,000|  405,000| 452,000 491, E:&(ﬁ —
PEHERTOU T (fps) 7.2 21.5 11.0 12.0 —
BEHERTOEH 6) 0.4 0.6 0.5 1.0 —
BE RO —/LL— K (deg/s) -3.4 -0.9 7.0 0.0 —
BEHERTOE v F L— b (deg/s) 1.5 1.2 0.0 0.0 —
BEHBLE B T £ TORLMIBEOBEHE (ft) (o
e RIHEEOD3Ft & E) 3.0 3.0 3.0 3.0 —
FEE SO EE =L X — (ft-1b) 329,948] 2,911,516| 849,255| 494, 553 —
[ EE R ¥ — (ft-1b) 20, 491 7,034 46, 499 0 —
NETFRALE— (ft-1b) 685,260| 456,840 678,000 —
FEE SO IR X — (Ft-1b) 1,035,700| 3,375,390| 1,573, 754| 494, 553 1, 500, 000
FEEHMD))FHITRLF—/Ne wa r kI %) 66 214 100 31 95
WEH SO F= RNV —F ARBUERE %) 209 683 318 100 303
TEE ST D F)FHI TR —EERE 7 — A (%) 69 225 105 33 100

WD 1 EENCR L R E R D45% (221, 175) NART SN D LIRE
F2) NISBDO = =2 —7 — 7 FHHrf s £ (NTSB/AAR-00/02) 2. 5. 1IHIZ. [Boeing estimates that the MD-11
landing gear strut will bottom and cause the wing rear spar to fail if approximately more than

1,500, 000 ft—1bs of energy is transmitted into a single MLG. | & E#E I T35,

2.14.10  ARFEHZ[ENEE 5 72 8 OEHEBRIES OIS

RE 2 AT A e 2 et T 272012, 7794 b~==a 7 VORI > T
EBWEE 3 0FftD 7 LT ZBE LI23aa . HEHIERTOMGHE OB S F I e
NAVE TIED TS, RO RERICART U R e U R —EE TS —T T v
¥ REATS TG E ORATIRILE A LTz, £72, BEMIR O T o RERRFY 208
WD EEZHNDAGSERORTERMNENHE ORI TR LIAE Lz, #Hh
IZiE, @R WEE ORI TV I 2L —var T s T AERNE,

2.14.10.1 BRWEE3 Ot L 7 LT BB LT-HE
B L 3 O ftE TIEFHERF LR CEAZITN3 0t D 7 LT 2Bt L e G 6
OFATIREZHE L7, ZOMBITILUTOEBY THD, (K1 5)
(1) DFDRODFEHFICED EARFHTITIL TROWAL 1 0ftE2Y-72H720
MOHIEED | BEHIFRZ B 7 fps & 210 LTunigwyy, —F, 30t
7 LT ERRG LTESAIZIE, IR FROBDN 2 0ftatloedhiz 0 bihf
F O EEHIRFIZIETA 2 fpsE THA LTz,

_64_



(2) 30fth 7 L7 ZRG LA, BHREORENEE TN 1. 1G
T, MR OANT U FOBES DR N R g O O T EINE B 134
1.2GThoiz, T7kbb, 30ftMLmUIRT LT 2B LT & &3,
ARFEHOH I & o7 1 EIE RO 2 [BIH OFEMBEDOKE 7230 FIFFEAEL
IRo T,

B [ft]

BER

LT3 [fps]

EENNEE [G]

EwFaF ]

CCP[® ]

| P d
2" 4 6

0
1E1B Dt h 5 OREHERFRE [F5)]

K15 30ft7VL7—flthorIalb—vay

_65_



2.14.10.2 #HEMERTOENEZ TILALE TR I25E
2. 14 IR L7z K 912, 1 BIH O#MFi%oOME O E TR R2EIHONT > R
FOREE FIFICOW T, B ORTHE OBRIEICHIS LA L 2 B8N R
REWEITESNTND, Z D7, BEHERTO BT O E T U BRiEE A
(—2° ) ITIEYD, ZORITEHHE 2 P AE CREFT D EEER 1T - 125 A 2T
Lz, ZORRIILLTOEBY THD, (K16)
(1) 1EHOEMBEOY Yy FAITHRKS. 0° THYH, KEKREFOK 4. 6° &
RERET -T2,
(2) 1TEEONRNT Y RIARFESEFLYD REWR2EHEOANT NI EAL SR
AT, By FAORE R ETFENIRAE LR 5T,
(3)  2[FIHOBMIFOIL TR, AFEKFFEIZIZFR L TH LM HHM L
77
(4)  2[EH OB HRROEEIHE (1. 9G) BFEALTWDHH, B
EPBIEICED L9 R b DO TR 5T,

_66_



 [ft]

B

LT [fps]

(IJ 2 4 3 8 10
= RS PR IR
PEalb—vay)

EEIERE [G]

EvFEl ]

CCP[* ]

d b N o Mmoo
T

- 4 2 0 2 4 6 g | 10

1[5 B Digsith 5 OB R (7]
X 16 HEHEROKE FIFERIEEZPSINETIEDESZADY I 2L —v 3

2.14.10.3 2EHD/NT Y REFIZ AT R« U N —#8EEITo 2855
2[EHDNNT Y REO ERp B EE S fHIE LR T, Ny R AN
U —BEE B LTI Ga OFRITIREZRE L7, ZORBRIILTOLEBY Th D,
(X1 7)
(1) VAN —EEEBLE LR CIEBRICE y TAR TRV AED TN DD,
ZORRNLTYH, HitREZ RESBEFITBET 22 LI2ED, ZOH%OK
EREYTFAOBNITIMA D Z LN TE, v T ROy FAHITRDIREX

_67_



B34 C & 7=,

(2) EoFMAzx7.5° IThRFTOEEZITO &L BICHABRMEICLVIE TR
Zaryhur— L, 3EIHOEMBEORBEINFEELNL. 2G5 L
MTET,

elZl, ZORT R - RN —8AEIL, 3EIHOHE)S 2 8] B O
woKI2 2B LR TOR, WEURERDa L fr— LT —a |k
0= VNN L 72 T R0, MELERDBERELEZET D EFEANTIIAR
U,

L
o
1

™
o o
T 1

B [ft]

=
]

—&— DFDR
y31b-y37

¥4
oW
o
T

-
o
T

(=]
T

ST

30

%)

= n & b W
..=g‘
S

—

EENRE [G]

- - -

W
o

H_|’U'|
=
S
:
3

; 'IIO 'IIS
= AN UERIERRRE

(>Z2al—232)

[ =)
(=]
- -

1

ilb—¥32)

CCP[* ]
mc\-LNQN.p.

EPR

- - _:_._ - _ - -I\F__-_:-_- -

. . i v
-5 0 5 10 15 20 25 30

1= B o#EA S OFERRERS [F)]
K17 2BIBEORND Y REONT YR UANY —EEYIab—T 3

_68_



2.14.10.4 2FEIBONT V RKHIZIA—T F7 0 REATo 1256
2EH DAY REHCEREE S FtZE LA T, 2—T7 77 K&K L
LAORATIREEZFHE L, ZOMBIIUTOLEEBY TH5, (X1 8)

(1) =772 et LR R TIIBRICE v FAD TR0 4HH TV DD,
ZORHEMNLTH, R 2 RESBHFITBRIET 22 LI2ED, ZOF%DOK
EREYTFAOBNITMA DL Z LN TE, ¥4 T ADOE Y FAHIZRDIREX
[E]38C X 72,

(2)  LELOBHHEOME B RE L FRICHEA 2S5 2 22k v, 3
HOBEMAZETICT—T 77 RE(TH ZENTE,

_69_



= [aed
- n N W
&

EENRE (G]

o
n

1[5 B A S OEEREER ]
K18 2BHBORYY REOIT—T T Ry Ial—Tay

2.14.10.5 AG SIEBE CORTERFMAENES
AG S EMFE CORBERMNAFBLEFONN-50D 0. 6 17 EEWGE ORITIK
AL, ZOMRIFLUTOLBY THD, (K19)
(1) 1EIEONRNY S RHRIZAGSHEFL, ZAUCfPntEE LFoE'E—A b
NRA L2720, 1EIBOAT Y RHEOBE I BRI o T, AEK
BFCH N7 2 RHIZAG SHER L TWD A, R OFTERR N E WA

_70_



FVRWI A IV TRATOEOEE LITOE—A 2 FAFEAL TV DI
MR, BE TIFE2EMT 28R BRE N,

(2) RNULRTOEE FFREMSNDZ LIk, 2EIEOEMEOE v F
AT 2. 0° LT TRADETHY, EEHoEM UL, 2, AU Hy
T OB > TAY » FROHHOE T M bz, 2 BHO#
HIRF O T 213489 6 fps & RFRIFOHK) 9 TpsiZb T E L 2o T,

(3) 2B H DOEMMNEMNS ORI~ T-72D, BN ERm O K )%
2T 8d<, 2 HOEMBRICEEIXIZEA L ERGRhoTc, 0,
B FTERNAESFICLERXTNE oz, 281 B OO T B NNE 135
1.5GERFEHIFICHRTNELS o, ZROOERIZELY, 2FHIED
BEMAZ I N D o RIZRAE L 2o T,

_71_



E [ft]

BER

L T2 [fps]

B
r

EENREE [G]

EvFar ]

CCP[ ]

AGS[* ]

0~ 2 T T
1[5 B A S OBERR] [F#]

X19 AGSERETOMERFMIENGEDOYI 2L —T 3

aE A e

2.15 [AttO~=a7 VHOGHFHE
2.15.1 FfOFLIGHT OPERATIONS MANUAL (FOM)
2.15.1.1 CHAPTER 2 GENERAL POLICTIES®Flak
(1) 2.5 FATIGUE
It is the crewmember’s responsibility to be properly rested for
each phase of the trip. However, If circumstances prevent this, no

FedEx crewmember should feel pressured to fly when not properly
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(2)

rested. A crewmember who Is fatigued should Immediately notify
Crew Scheduling 1f unable to complete a trip.

(RER)

w97

FHMNZR T W R ARRIL, EMRBEORMEICBNTE DL Z LMK
HThod, LPLRRL, BENSINZHT, EUIRIRENR RN
EHE T =T v 7 AOEHERBRIT, RE LTI RbR0nEN)
DB R EIBRZ K U 5 & TR, 97 L7 @RS BT RE T
RODTHIUL, HRONICAT P a—F—|IZHWETXETh D,

2. 67 LEG SWAPPING

It has become customary for the Captain and First Officer to fly
alternate legs. This Is an acceptable practice under normal
circumstances. There are times, however, when the Captain may
elect to conduct takeoffs and landings “out of sequence” under
unusual circumstances such as critical weather conditions or
complicated departure or arrival procedures. It Is also Important
for the Captain to consider landing currency when assigning flight
legs.

(LLFI)

(RER)

V7 ATy BT
PR &R LN L 7 2 RBIRATT 52 2 LB Lo TS, Th
TEE ORE FIZBWTIEIZITANRONLER TH L, LLens,
BHETL AN T AL a7 K GUIRIED L 5 7l & R DR TS
oo T, MR, IHFE20i L CHEEROFERZ RS bH D, S
BITHERIZ, RITL 27 2B 4 TLHHAIC., RiEOERERRGERT S
ZLENEETHD,

2.15.1.2 CHAPTER 6 ARR I VAL OFla#

(1)

6. 45 STABILIZED APPROACH CRITERIA

(RiTHE)
All flights must be stabilized by 1, 000 feet above airport elevation
when the airport is IFK and by 500 feet above airport elevation
when the airport i1s VFR. The approach Is considered stabilized

when all of the following are met:
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28 Lo E AN D FAEIZ DN T

(RiTE)

ETORATIER, ZEEDFHRRGIREBICH D & S ITIFZEEIER~S5 1,000

ftOFmEE TIZ, AHEMAKGREBIZH->TIT5 0 0FtOFEE TITAH

5741L@Hhmﬁ%@wo77m~%ﬁ&?@£#%éfﬁtbk

EEIWIAZETA RERLIND,

The aircraft Is in Its final landing configuration.

« All briefings and checklists are accomplished.

The engines are operating at a power setting appropriate to the
alrcraft flight conditions.

- Descent angle and rate are appropriate for the type of approach
being flown. All available landing aids (ILS, VASI, PAPI, etc.)
must be used.

Vertical and lateral displacement from the normal approach path
Is In accordance with CFM defined instrument approach tolerances
for type of approach in use.

The sink rate is no greater than 1, 000 fpm. [If an approach
requires a sink rate greater than 1, 000 fpm, a special briefing
shall be conducted,

- Airspeed is flown in accordance with the CFM (Vapp or target,
as applicable), with a variance no greater than +10 knots and no
less than -5 knots. Momentary and minor deviations are only
tolerated 1f immediate corrections are made.

« As the airplane crosses the runway threshold i1t should be
stabilized on target airspeed within +5 knots until arresting
descent rate at flare and positioned to make a normal landing
in the touchdown zone (first 3, 000 feet or the first third of
the runway, whichever is less).

(RAR)

- WUZERE DS ARG BETEREIZ 8 %,

AT@7)—74Vﬁk%myaux%ﬁ%TLTpéo

- DUV UL, MIZEOFRATIRESEYNZ D Ko iy T 4 T

SNTEMINLTND
- BETA LR TRIT ﬁbfw HEASLRIT L > THYITH D, 2TOM
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(2)

FFTREZ B e (ILS., VASI, PAPIARY) IXMEMEH
HRETHD,

- OENA DD ORET M LT A~OT UL, RSN TWDEANTS
UK L C FMIZ L0 B SN iramE AT RO FFERMRFUAE D .
“ETFERIE, 1,000 fmEB L2V, b L, 77e—F231, 00 0 fpm
A DL TRELERT DG, FlR7 ) —7 4 7B Thhzidin
B SYA AN

- HEIXCFM GEMATREZR Vapp XZZ —7 v k) eV, +1 0kt X
IZ— SktLL FOLEE) THRITT 5, BRERY TEMUZRGENIL, B HITEENR
HR DG AT TR IND,

- FLZERE N TE RS E AR AR D BRI, T LTI K VBT 2T A £ T
IZX—7y R A — RO E T T 2 5kt LNIC R E S, HEHHC
WEAERETXE LW EICERET D, &#IO3, 00 0ft, XITiFE
BED 353D 1 DAL,

If at any time any of these parameters are exceeded and timely
corrections are not made, the PW or S/0 shall state that the
alrcraft is not stable and identify the condition. The Captain
shall command or initiate a go-around unless in his judgment this
would create a greater hazard to flight safety.

(RER)

HL., ZNODBEEAEA, HERFIEEMThARWESE, PMXIIS
SO, MZEERZEL TWRWI LA ES L, TORBEHERLRT
v, BRIX, 20T =T7 770 FRRITLREICK D RERfaks
H 22 LW LRWRY , =7 70 FafErd 205 L <1350 L7
FiEe 57w,
6. 47 GO-AROUND PHILOSOPHY

The decision to execute a go—around is both prudent and encouraged
anytime the outcome of an approach or landing becomes uncertain.
FedEx considers the use of the go—around under such conditions as
an indication of good judgement and cockpit discipline on the part
of the flight crew.

(RER)

T—=7 77 RDBZFITONT
EAREEDARHEEICRSTZHEITIZINDSTH, =7 77 ROFET
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2.15.2
(1)

(2)

AP S EFMETH VRSN HITAHTH 5,
TxT v I AL LTUL, ZOEIBRRWTFTEI=T TV RETHIZ LI
ONTIE, BWHIBIORITH Y | EHRE B O THEE N ORE 25
-NTWD D& BT,

[FthoO~==7/L (CFM) CHAPTER 7-1-5 AP PROA C HORHFH
STABILIZED APPROACH 7-1-5-1

Good landings are the result of good approaches. The majority of
landing accidents/incidents can be attributed to an unstable
approach between the FAF and touchdown. Control of the variables
that result in a stabilized approach should start prior to the
FAF.

These variables are configuration, speed, rate of descent, power
setting and approach profile.

(RER)

ALETARX T TH—=FITONT

ERTHHEL, ROEADHER TS S,

BHRERFDOFEHA T b D IR, REEANSNOHEME TORE
ERENIERT L, AFZETA X - T T u—F2E LT HTOOHT
Dy b =L, BEEASDOFRID DI 2T IUER B0,
INLOETIEary 74 Xalb—var, HWE, BFR, RNU—KOT
Ta—=F - TuTrANThHD,

WIND ADDITIVE ON APPROACH 7-1-5-2

VAPP is the greater of VREF+5 or VREF+wind additive. Wind additive
1s one half of the steady state wind greater than 20 kt or full
gust whichever is greater (maximum 20 kt).

With ATS-OFF, the pilot manually maintains VAPP. With ATS-ON, the
pilot may apply wind additive by any method:

(LA )

(RER)

Vappld, Vref+bX|IVref+EDMHERDWTILNRKE WS &S, JE
ORFIERIT, EWER 2 Okt Z @R 2HEEED 1/ 2 UTH A ko4
TOWTFhrRENST RK20/ v ) THD,

ATSWHATZ7DEE. A vy NI~ =27 VEIEIZ LY Vapp & #EFf
T2, ATSBA Y DGE, A vy MILLTOHEIZ L) ROMIEEL
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AN ZENTE D,

2.15.3 HEREM 2T A (LSAS) 12201 T
FlftdD~==7/v (CFM) CHAPTER 8-4A-1 AUTOMATIC FLIGHT
DDESCRIPTION AND OPERATIONIZIZROFHE L H - 7=,
(R—A 2 7%dOMD11 FCOM (Flight Crew Operations Manual) (2% [AIEE
DFLHDH V)

LONGITUDINAL STABILITY AUGMENTATION SYSTEM (LSAS) (FCC-908)

Changes provide enhanced commonality between trijet—model approach/

landing handling characteristics and control column force deterrent as

the aircraft is rotated to near tail-strike pitch attitudes during
takeoff and landing. These changes, referred to as Low Altitude

Stability Enhancement (LASE), are as follows:

(RAR)

IHOOEEL, 3 FAABEDOUEAE FEEHERFIEIC R T D@tz med 5 & &

BT, BEERERHCT — LA R T4 ZIGEWE y FEFNC R D E TSR I SN

D3 E RO E N Il 2 52 2 b D TH D, TNHDOEFIILASE LI

EN5HDOTUTOEY Th D,

- Modified Pitch Rate Damper (PRD) — The existing high—altitude PRD
operates throughout the entire flight envelope. The PKRD will
continue to provide 30% of its high altitude pitch rate damping
from 16, 500 feet down to field elevations.

(RER)
I AE SNZPRD

BAEOFREDO P RDIE, ETORITUPHMRZ @ L TEET S5, PRDIT,
16,5000t bHMEmETHEEPRDD30%DPEyFL—| - ¥
BT bl b LT D,

« New Pitch Attitude Protection (PAP) Sub-function — The LSAS control
law will Implement a pitch attitude limiting function that will be
enabled below 100 feet radio altitude. As with all LSAS elevator
commands, the PAP will be limited to a total of 5 degrees of elevator
authority. The PAP sub—function will be further Ilimited to only command
nose—down elevator displacements. [f the aircraft approaches a
tail strike pitch altitude, the pilot—flying will perceive the effect

of PAP as an increase in the control column force required to maintain
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the pitch attitude. The pitch attitude [imit used by PAP will vary
linearly from 30 degrees at 40 feet radio altitude down to a minimum
of 9.5 degrees at 0 feet radio altitude. The PAP subfunction will be
active for both takeoff and Ilanding.

(RER)

HMPAPY Ty vay
L S ASOfEENEANL, B EE 1 0 0 ftbl FTEET 5 vy FREHIBREE

REZRMET 5, R TOLSASTL_—F—HHl LA, PAPIZAFHS®
DT L _R—F —HERIZIRESND, PAPYT 777 vaid, SHITH
B RF MO L _R—=Z =B IZTIZROEN TV D, MZERT—L « A b
FA 7« By FRINTESRBIE, PFIRE y FEAEHERT 5720124
BB O I OMME LT, PAPORREZEMT D, PAPIZE > TE
bivd ey FLRBHIRIT, BEEE40L1T30° 2HEKSE Ot THRIK
9.5° FTHIBICENT D, PAPY T 777 vaid, BEERERORT
TEENY 5,

- New Positive Nose Lowering (PNL) Sub—function — This new sub-—
function will only be applied during landing phase, and will not
affect AUTOLAND operations or Auto Flight System (AFS) autoland
performance. The PNL subfunction will apply approximately 3 degrees
of nose—down elevator command at main wheel spin—up, at the same
time that the FCC commands the Auto Ground Spoilers (AGS) to
extend. As the spoilers extend beyond 10 degrees, the second phase
of PNL will increase the nose—down elevator command to
approximately 4 degrees. This sub—function, in combination with the
enhanced PKED, will control the elevator to avoid aircraflt nose-rise
after touchdown, and to assist in de-rotation.

These LSAS changes will not affect the maximum override forces for
LSAS, which are dependent upon the position of the Elevator Load

Feel (ELF) actuator for any given airspeed. For the takeoff and
landing phases, where PAP and PNL are active, the control column
forces required to override LSAS are approximately 10 to 15 pounds.
(RER)

HPNLYT7T77r o0 ayr
ZOHT 7Y a AT == ADMOAEM S, A—F TR A

NL—=V g VRAFSA— R 70 R« RT3 —v VRATBIIRIT I 720,

_78_



FCCHAGSIZEMZfERT 2 LRI, PNLYT7T7 7723 03,
FHEIFNAAE T v 7T 5L 3° ENFICR2= L _R—=F— - av R%
WHT 5, ARAT7—010° 2RI TEEATHE. PNLOKE BRI
B TFFOZ L R—FZ—ERA2BLEF4° IIHCT, 20770733 03,
s N7 P RD &OFE, B OME LI 28T, #E TR EL BT
Bz L _— 2 — 2l 5,
LSASIZA—NR—=F A4 RTHDDNENRIHAEEICEBNTYH
Elevator Load Feel (ELF) 7/ F ax-—X—DNEIZEAFINDN, =
NHDLSASOERL, F— =T A FICUEREKREO TN EBIIRIZ
K7W, BERECEREDOEBICB W TCTIZPAP XOPNLII{EEI L, LSAS
A —N—=T A RTL7DITITEHARCB L Z1 0~ 1 51bDO BN ETH
D

2.15.4 [AftO~==27/L (CFM) CHAPTER 8-10A FLIGHT CONTROLS
PDESCRIPTION AND OPERAT I ONODG#HH
SPOILER SYSTEM
Auto Ground Spoilers (AGS)
After landing, all ten spoiler panels may be extended to maximum
deflection by automatic operation of the SPOILER handle. In order
for this to occur, the SPOILER handle must be armed and the flaps
31 degrees or more.
After main wheel spinup, spoilers extend between 2/3 and FULL
speed brake position. After nose gear touchdown, spoillers move the
GROUND SPOILER position or, in case no nose wheel spinup Is
detected, ground spoilers extend after nose gear touchdown with
any two throttles moved Into reverse thrust. Maximum ground
spollers are then deployed.
(RER)

B, 1 OMDBEARA T — « RE VL, AKRATF— - " FLDHE
BERIEIC K > T, RRMEETRAT S, ZORBIZRLEDIE, A
AT = N FVET—=2RETHY, 770 71F31° UETHA-
TWZRITHIE R B0,
FERNERET 5 &, ARAT—1F2 /3 LTNVAE—RT L —F[ED
WCTREET 5, R A#EMT 5L, ARAT—1F7 T8 ARA
7 — OB 5, AT O BRI T R2WIEEIX, 35D 5 HOfi]
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CAUTION

[ the number 2 engine throttle Is not at idle at main gear
wheel spinup, 1t Is possible that the AGS will initiate
deployment, then Immediately retract the spoilers. If this
occurs, ground spoilers must be manually extended.

(RER)
FHENEERRFIZHE 22 P DAT AR « LX=RT A KL TR
WEAGSIT—HIZERZED DV HIEIZIHENLTLES, 20D
e 7 U R s ZARA T —IXFE TR S ERITIER LR,

2.15.5 HBEERER O R KB EE (%))
gD ~==27/ (CFM) OLimitationsiZ XL, HABEYEIL3 5kt TH

>77,

2.16 ZEEMDEBEITRES T EH O
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10 2ZX42FAADEZTIE, RRIEFEMEDODFAR25. 721 (a)~
DA MEDFERIZIB W CEIE T AT EN £ D W HE & BE S, %R ED R
A AT W (IR WA N SRl s S Y 3 s v A DR AN AN B a5 33 = S A G a7 5
LTW5oh,

FAAX, &512, RO FAR25. 7 2 1 (a) ~O#EEMEDOIEHIZIB W
TH IR EN L2 D E & fE SN, BEEYICEZE LIZ5A O % 7 hfk
FIZ 0~ 2 GOEHE AR EZMAE DR H D& Y% HEDBKRHE (overload)
CHELEZLICLDELTND,

LLanns, FAAZ, RRINEBEITYROEEERO FTIIF AR
25.721(@IZEHALTWebOD, BUETIE, YA EOBEEMIEIIZIB W T

T E EREE S AMEEOH LWL EHNHEEZEHT 5 X 5 IR L
THEO ., BATOERERREZ L IO IEFRRINESIIRE A L 2D L LT 5,

FAAIL, Fk2 5444 HBUE, YEAEEOWEFHRE ZED TWDHD, EED
BIERITIIARFELD L O ICHREMENAET 502 BETLHZ L2507, =7

*6

*7

FUZEREIE M S D RGHIEE (AR ZET) 13, REHEFEEOHRFEOL > T- RICHM B2 EN+ 5
DOPFAIE END, T, TOROEEREIZL Y EFEUTBMS N D BHFICONTIE, #iF CUIRERA D
TRA) &L (FET D) YREDOWHHRICELD, TENREIND,

e 2 —X - BV Lid, BRBWMENINDT-HE N L CEEREEZRET D L) IR ENE
Bt B THh D, FHHEEEICHARAEND b 2—X « B u0d, FHITBRAMEI N - T2 51T L,
WRELZ v MEE LW X D IS EME BET S X ) ISR E A,
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NAZAXKA3508, R—A 778 7THEDH UKL THEHHAL TWDHH LN
HUEMEIRIC DWW T, BEHEOWIE CldZe < fERfE# (AC : Advisory Circular)
CLTRITTHAFPEE LTS, 7288, EASA (European Aviation Safety
Agency) IZEEICFAR25. 72 1 (a)lIcthisdsa—a v oiHE (CS
25.721 () ) OfFRIEE (AMC: Acceptable Means of Compliance) %2.17.3
HOXIIZHIELTWD, (KXOYIEBITOIL, MBET Dl K B O 5 1]
IR MBS TW5,)

7B, EASADAMCRFE AADAC7EDOIRIESHCE#H ST 5 B
BOHETRD LN TFEOFIRTHY . RSO FEEZRND Z L3R &
TV, ERIEH OB DOYIETIX, AFHS= 2 —7 — 7 FHiLD X 5 ITHEE W
DRI EN BT D56 OBEZENICEBLIE DL Z LT b0,

2.17.2 [FBRICIE ] Sz 2E8E (Hoky)

FAR25. 72 1IZIFUTOXIICRBINTND

General.

(a) The main landing gear system must be designed so that if it fails
due to overloads during takeoff and landing (assuming the overloads
to act in the upward and aft directions), the failure mode is not
likely to cause——

Gl

(2)  For airplanes that have a passenger seating configuration, excluding
pilots seats, of 10 seats or more, the spillage of enough fuel from
any part of the fuel system to constitute a fire hazard.

(BAR)

— %

(a)  FW AT L%, BEERER OB AR M E (LG ROBRITITENT 21K 72
WMEZIET 5,) X VBIET 56, TOBIEE—NIUTZAETL LD
YD LRBRNE D IR SN RITIE R B 720,

(i)
(2) BHEFEZPRE, REEAED 1 0 AU EOTITIRICH - TE, RESRHO
WINIRDERDT D T > THKKDER L 725 K 5 72BEk OBt
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2.17.3 BRNMZEL 2T (EASA) MNYIE LSRR O ORESE (Bky) (81
1T ALY
2.17.3.1 CS 25.721 General (See AMC 25.963(d)) DFCH;

(a) The landing gear system must be designed so that when it fails due
to overloads during take—off and landing, the failure mode is not Ilikely
to cause spillage of enough fuel to constitute a fire hazard. The
overloads must be assumed to act In the upward and aft directions In
combination with side loads acting inboard and outboard.

(LLUT )

(RER)

(a) M AT LE, BEERERORRRMEIC L VIES 5256, COBET—
RIZKRZE T DO BORBIOFH I E Tl L 5 IZatE s
TR bR, WRZRAEIL, NHE (A7) KOS & (Eim)T
M) (AEHT 205w E S HAE D, BT MORGIERT 2 b0 L RE
L7gi e b7auy,

2.17.3.2 AMC 25.963(d) Fuel Tanks : General DFC#
1. PURPOSE.

This AMC sets forth an acceptable means, but not the only means, of
demonstrating compliance with the provisions of CS-25 related to the
strength of fuel tanks In emergency landing conditions.

(1)

e. Landing gear separation. (Compliance with CS 25. 721 (a) and CS
25. 963 (d) (5).)

Failure of the landing gear under overload should be considered,
assuming the overloads to act In any reasonable combination of vertical
and drag loads, I1n combination with side loads acting both Inboard
and outboard.

(BA )

(RER)
1. B

ARAMCIE, HFHEARIRREICRT 22 > 7 OFBEICET5CS—25
DHE~DEEMZRTTOHD, ME—DHFETIERWD, BHOons—o20
TEZEBEL TWD,

. o (CS25.721 (a) KO’'CS25.963 (d) (5) ~D
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M)

WK EIX, AmE (IRESm) RovhmE @G (S/ER T 514
Tt LG, BE S RO T OMENRD LD 5 E ARG D
HIZEVERT20DEE L, IBKARHMED F TOMOMELZ B ET &
Th b,

2.18 ZOMBEFR
2.18.1 =a—7—Z7HMEBIINTSBOFEHL-LZ2EE >N T
(1) FHOWE (NTSB ==2—7 — 7 HEFHE®REE L0 Y
1997H#7H31H01K3 2% (BHERHE) ZA, N611FE (%

J RN« 2772 AMD—11F®) NnFDX 14 L TC=a—T—7

[ERR PO ERK 2 2 R~OFEFICI T a2 llebdTHD, FDX

14fL, 7TH3OHIZEMEMEL L TV IAR—VEHIEL, vL—¥

TOXRF BREORI, TIZAIMOT oAy VERETALDTH o

2o ZOMEKOBHERICIZ, To ALy PNhb=a—T—7 £ TORKEDR

1TZ Bl EMRNTTHERE K OBIERE 1IN 3 A0/ LT, 54 DEFEEIL,

7T ¥ a LICRICEEE O RN O T 2 IR G2 A o 7o, WIRITA 3+

BOREHE Y SARIOWS 2 6 4 T L TRBENIEH L, Aoy

S O EN T B REE U CAHERN O OEEL Tz, iz, KR4

L7z,

DF DR DO TIEL, HOOFEMBICTEE EXY, Blle—L LARLE
M L7=Z L2 R LT, BIRITEICe — L&k, iR L ORETH
E2 2ROEAINSRKS, 12 6ft, HEKRTOLBENSAICKS 80
TtONLEE THF-> Tz,

(2) ReEEE

D® A—00—-092 :®{FAA: /" —F--FvF 47 (HL) BHIEICE
B 5 B BT B O B %,

@ A—00—093 :xFAA : FEEDONT L REGILIZEEE T 5 it
BRSO BRFE

® A—00—094 :XMFAA:: EREETEZHY OB I RFEHT LD
D FNFHBA DB,

@ A—00—095 :%FAA : EfiEEtIC L, EFRO3HET
TERL U 7o 78 B REREE B 2 3 Lo AR 2 DWW T AN B R 2 2R 72
PO I (Principal Operations Inspector) ZhlE (YEfH) +52 &,

® A—00—-096 :®FFAA::&XESNTZFCC—9 0 8DHEH,
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® A—00—-—097 :XFAA:®KEISNTZFCC—90 8IZKIET S
D F DR O#¥fiERk Gk 3T A —& OZEFEN),

@D A—00—098 : XFAA : TRAOHHNETHDAGS ) v I XY
YORE L,

® A—00—099 : %FAA : FIEAOEMF KT 2 HEHRIEHEOMUE,

©® A—00—100 : XxfNASAKUFAA : 5FERIZEZD S LLEL
K ARWVEREICREE T AN A S ADRIZEICF AAR I+ 5 2 L,

@ A—00—101 :%xFAA : BIEDRRZ M2 O AR EUEIZ Y A
Tz &,

@ A—00—102 :%FAA:FHEEICBNTL, HWICEEIZ)DD
WA LT, X0REENRE LW SN DR ERZERAT 2 L,
(ZOBREEEICH L, FAAIZ, DC—1 0 ,UOMD— 1 1 R5H#ED
FEUH R OB FHRAIC W T E AW ED A L7 EAEIC K A EE—
ZRE L TOVARWERFHZIRO TV Z L I2OWT, Y OMIR Tl
TR A LT 223, 2 0 0 4 R CTOMIRTIEA LRV & O RE
o LTz,)

@ A—00—103 :%FAA : BEEEEKOERNZESFET I
TRHESNTWAN—R T T4 DLb2 2005 HELED
THETELEBIC, BET L ~v=a T VEWETT5 2 &,

@ A—98—80 :%RSPA (The Research and Special Programs
Administration) : fEFRY) OFERCIRIIZBI T 2 HH A 7 <ITREEIZBE DL 5
ANBIZRETE L5152 L,

2.18.2 NTSBMHH L7 W2 347 A 1 2 BT LEEEM/ICONT
Fak22 (2010) £7H27H, W7 bW« h—T4:846 0OfFD —
ALCQ (7 Fxn 275 2XMD—11F®&) BN, o277 EHOF
TN REBRZEHEEER 3 3 L~OEFRERFIZ AN REeik L, 3B H ORI
(ZER%RR L %S ONREZ IS SN D FE N HEAE Lz, T OFSTIIBREZ
A PR S, ERA =T VIRV TZIRENC S Ak LRSI E LT,
NTS B, ZOMMZEESICEEL TUTOLRESEZRE LT,
(1) = ORKE
~7 Kb« 77 ZAMD — 1 1 RF01BIE, Fak2 (1 990) o
BMLIRR, ZOD—ALCQOFEHEED, 1 41FOMEORERREZ -
TeN—R e TUoTF 0 o THEBANFEELTEY, 55 3T RS ML TE
WLOREL 2 | KERFBELTWD, (F3)

_86_



* 7.
L A S EZEABIMEND

THEMN2. 14, 5129k L7

“WFEk12 (2000) EFEOLSASD
FIOENRRE LT- k2 1
LTWbE L, EMEL S ToN— K« T T 0 72 3am

(2009) FLUBRIZREA
W HERE L

T, HEHIEFORE R T RZHIH T E R o7 2 L M OIS ORI s

FTIBRIEZZET VWD

— ., %O E TITRIECO W T, KEik
FfEDAMD — 1 124D 6, 3 0 0 [FO&EEZFHE Lk E.

K1 /R

DL IR OB FA O ERE LTV 5D,
ZIHORMH S, NT S BIXERIRHICH L L= RfESE S OGIER E L
T, FAAIZX L, &%EF - fEE I AN—FR - 0T 40 72T 5729

DIED RIE L& KD,

CRIE D) EMIEITITBEWET T AUTHE D 0 I

pLAS

Lill#izsRko D Z & 2fET 5L LTS,

#£3 EEMEAESTMD — 1 1 25O NN—FK « 5T 475 (1993—-2010)

Date Airport Operator Event
4/30/1993 Los Angeles Delta Air Lines Bounced hard landing
8/19/1994 Chicago Alitalia Landing bounce and porpoise
7/31/1997 Newark FedEx Wing spar break and rollover
8/22/1999 Hong Kong China Airlines Wing spar break and rollover
5/22/2000 Taipei Eva Air Hard landing and go around
11/20/2001 | Taipei Eva Air Bounce and nose landing gear (NLG) strike
6/7/2005 Louisville UPS Hard NLG strike
3/23/2009 Narita FedEx Wing spar break and rollover
6/3/2009 Urumgi China Cargo Hard landing and tailstrike
9/6/2009 Khartoum Saudi Arabian Airlines Hard landing
9/13/2009 Mexico City Lufthansa Cargo Hard landing and NLG strike
10/20/2009 | Montevideo Centurion Hard landing and main landing gear collapse
7/27/2010 Riyadh Lufthansa Cargo Hard landing and fuselage failure
9/22/2010 Kabul World Airways Hard NLG strike
(2) LREE

DO A—11—638

XFAA: FAAIX, R—A v 7%

XL, T TR

AMD — 1 1 DFlight Crew Operating ManuallZ-2W T, A TFDEZH

FE58

— A R DR & 70 [ T =R D EHN

—ERO Yy FESO
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YRy FRBNT H L ERXU—%EHT 5 2 L OEENE
— N\ RO T —7 T U R
@ A—11-69 :MFAA :Z2HEA—11—68IE>THR—A
A Manual DEGET & T L2, FAAIIMD — 1 1 B O@EHiE 12kt
LT, BA—A U THDBHELET D30 0 RO & 3T Kb O[EliE IR
ZIEMTE OManua I AL, &2 =2 L—Z —EHEIIC AND Z L 23
RFREThHD,

2.18.3 AMMIZBIT /=1« 72T 1 > 7 RO O FEHE
AR D N— K« T 2T 4 7B OYEEREICEH LT, AMM 05 —51 —
0 BIZLLFOR#N® D,

B. A hard landing condition occurs when the aircraft lands at a sink-—
rate of more than 10 ft (3. 048 m) for each second, at or below the
maximum design structural landing weight. The minimum G—load with a
sink rate of 10 ft (3. 048m) for each second at or below the maximum
design structural landing weight, is 2.2G. Also, a hard landing
condition occurs when the aircraft lands at a sink-rate of more than 6
rt (1. 8288 m) for each second, at a weight more than maximum design
structural landing weight of 491, 500 1b (222, 941 kg). If the sink-rate
cannot be found when the aircraft lands, do the hard landing 1nspection.

C. [n addition to the effects of sink-rate, severity of the landing
depends on the vertical accelerations at the beginning of the
touchdown, and the aircraft roll and pitch attitude effects on the
number of effective landing gears that absorb the landing energy. [If
the vertical acceleration at the beginning of the landing is less
than 1G, the potential energy that is normally accommodated by wing
[ift may instead be transmitted into the landing gear.

D. Operators should evaluate the effects of pitch and roll and
determine if a singular landing gear may have absorbed significant
loading. To determine if such loading has occurred, use the landing G’s
vs roll angle graph. [f still undetermined, operator may submit
landing parameter to their Boeing Field Service Representatives of
Boeing Service Engineering for analysis.

(RER)
B. "= K77 7%, MZEOBRERN KRR GHEGEEEEEL T T,
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10ft (3.048m) /BEBIDWTRTERET ILEICHET D, KK
RS EEEEL T T, WILFERN/ 101t (3.048m) /DA DR/
MEMGEHR (G) 122. 2GTHD, T, MEHOEEN AR GHEEEER
®MD491,5001b (222,94 1kg) =%, 6ft (1.8288m) /
MEH2HIL PR TERLIEGAICONN—RT T 0 VI RREAET D, fize
BB LI L EOILTERBPLTHRIGE, N— NI T4 VT OBREEIT
Z &,

C. AHFEOWL XX, (L FROEEIIINZ, BHBARFORENEE, KO
By o = L — 2 WIS 2 AR R D2 O v — L ROy F
LD B\ ARAFT D, EFEBRMBIF O TENHEN 1 GRIEDOHE . Wilx
FEROGHNZ IV Z T TN S ET VX —, W EE S D ATREtED
»H D,

D. EEIL. EyFROn—LVOREZHM L, AHOZTRE 2mEIK
NENTEZDEDHE¢_RETH D, Z0X ) RFFENIEA Lz o ki
Lich, HEFOGHr—1LAOK (FTM) 2452 L, HErcExown
A, EIEIL. O OTDITR— A o THICERREE DT A — X &k
LI EMWTED,

MD-11 MAXIMUM ALLOWABLE LANDING G's

~
=
|2

\ : _ C LANDING WEIGHT
A 430,000 Ib
% t” (165,044.56 ko)
23 440,000 Ib
k\\ //’ (199,580,48 kg)
2.2 N —ans001 —
\\ / (213,868.62 kg)

21 N 481,500 1

4,
(216,404.54 kg)
20 NS e !
0 491,600 1b
\ L (222,940.48 ko)
18 \
-

'\\
18 %E%%%
15
0 1 2 3 4 5 8 7 8 9 10
A/C ROLL ANGLE {DEGREE)

b,

I/

MAXIMUM ALLOWABLE A/C LANDING G's

2 0 LANDING G’S VS ROLL ANGLE AMME Y
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3.1 EFEHEEOEKE
3.1.1 EfEEEOERK

B R K OVRIERME LI, 805 7e 28 e 8 B RERE A L OVE Zh 7 il 25 B (R FR AR %
AL TW=,

3.1.2 IEMURE B ORELKEE & IR
(1) 2.5. 3R LK DT, BEMUBZHO-Z LT o0 TIEL, BIAL
T BEORZKENEH I TV,
(2) 2.5. TR L= L 92, MEITEMEETIC, EMIIBOMSZH L
FEEEBICERL Wb LHESN D,
L2rL, BRITED DN EIRIIMZZ 1 TR Y . BIRIIEE%OFAETIX

1 E & Rl S v TuTe,
(3) 2.5. TR L7z X 29Iz, RIEHELITED L2l N A 21T T
Wb o L HEE SIS,

(4) 2. 13 4ZFd L=z &2n, BV TIE, 199 7THED=a—7T—7
FHigk, B TOMD — 1 1 it LA 5L LTAT U R - Ul —FifEn
eI n7=n, ok, A (initial training) K& OBAT I
(transition training) FFOAIZEMIND L H TR o72H D L HEE ST,
2.5. TICREH L2 X 012, R M ORIEAELIZ, 20 0 6 FIZThTAAY
YR UIANY —FlEEZIT WD EHEESND,

(5)  2.5.2. 2ICFRR L7z K 91T, BER K ORIHRME L 23T o 724 B0 —#HOTRIT
X, 3H 15 HIZT I by VERRZEEDDRKHZEEEIZ MO FRIT TR E D |
ZOMDOKFEIIREREDTHoIH, D%, 3H1 7THNLIIT VT H
BN TORITTH Y RED 1R Th o7,

HFO ZHATOR D HFERTH OB E T, HE. RN L L bICERMIC
Dlzo THHEEINGLE SN TR Do b, ZOEXITHELTWWEY
DEBEZBND, FHOATHIZIL, #BRIFEC, 1 5KNOIEREZ & 558
D CTHDHILEFEL, ZIUTKHIET 2RISR OFEER RN T &0 D
ZOFEENCHEIRAZ Lo T D EEZX NS,

Bt BRI TIEH 228, 3EOEFEREEN RV EFHENH 722 &
NH, ZORMFICRIREZ L o7 eB2 bbb, oD b, HREK
OB LIZ 52 DIV TOWTEREBRRIZ, +aThoTe &2 bD,
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(6) 2.5, 4I1Z5Ea L=k 91T, Bl EREEDEFIC OV TR L Tz
ED, BOABREDRFIIHT-bDEEZBND, L., T DD E:E
FTORFHIEE BV IiThbh =2 & &6 2HE3ARTD 3 HEOTT
g (IS5 —2) ZRIBVICEBVTIREBIIH D THoTmZ Enn, FHik
IR DI 57 1T H OEFEHRICBIT OMIT THREDBRED LD ThoT &%
bNDH, ZDOZ LN, FHIRFOE T ORI EHHREOHIMNC B 2 KX
TEOBRBDOTIIRD SRR B Z BILDH D, EEIITHLNZT S Z
LIxTE ol

Fo. MOBEHFREESCHEED AR 6 HE K ORI, RElKo
TRATHNZ BN T, FRITHE ST L TV 2R3 Tl < EEFRIREEIC & FEIZ 22 02 o
TtbDEEZBND,

Lo L3, REMREORITIE, MEIRZ & HREHHIZ2 V7 ORE 21T
WV R LT RERNE T T s T o R, o F D BR O HREEEIC
HoloZ Linh, HEK ORI LOEE N R OER DS MK T LT
W RREMERE 2 DL D,

(1) 2.5.6(1)EOGICFIRLzL o2, MEDIRF D RET HEITH AN
RO LN TWRWNWT B ARARKRE SN,

TERAEIMyY 1 anllE&ENDVTERLORFTHLN, PTE
NRADEZDZREL ) NV TENRLATHY, ZURRP LB S
MoToZ D, BEIIMICHTR L TW T < BN A & 3EA 24 R o dh
AZEEY BEHHTICRA LW b0 LHfEE SN D,

FREFE R B 1%, FEROMTIFHEAINIC & ORRE DO &L IRA L7223 5z
TERDHSTEN, ZORSE, R SHBE SN OO Mg 2 513k
SN ToZ D, TETDHICY > TEESTHZ LoDk
HEIND, EHIT, 2.5 IR L ERTORATICIFE L EMREE R O
MR ONCV R DGR BT, HEITIRGAEDRIEIZ L AR LT T
MoTebDEEZLND, LLAERDL, ZOEFOIRHANRFAADTA X
VRIS THT O T TZDIZOWTIA BN T Z &I TE oo T2,

3.2 [AFEOMZEFER %

FRIX. AR MZERE 28 L TR0 . FTE DR & R Thiu T\,
2.6.3ICFEHR L=k 2ilc, 199 945H19H, =T 77 R&EfroEIC
T—IVANTA T BRRE LD, BEIAE T UM KB R BRI ThN T 5T,
FDT—NVANTA ZIIREREEL 2ol b D EHEINLD,
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3.3 XHB&DEHE
FHCYRFOR[GURBLIT, LTSI 2 X 512, Bl OBt FIC B %2 RIT L
b EHEEIND,

(1) 2.7.2, 2. 7. 4% 0V2. 7. 5ICFE# L7z L o 12, FEYFFOFYRIL, Rk
AT L TROREN DL DRV ETH - 70, FHREZF LI 1T 5ktd
JEHRZAE NS STV Z &b, BREEARE RIZITIRROENR H - T
bOEHEEINDHN, FEHE, JHHEOZEONTILE =2 T L TRDO LN
TWAHHIPINTH - 7=,

KPEOEAUC LV FEORBITIRES AL, S HITHEL B> TV
ZEDD, REEATORB R ORKZRFFT 5720121, FrloA— b3
tzyb%ﬁ7_tfﬁ%ﬂilmwﬁﬁﬁkﬁﬁvﬂﬁiﬁﬁmﬁmwnﬁgf%o
b LHEIND,

SIZHERERCIZ 7 U 7 BN OV 2 & OREJRRL 7y 2B 1E LRk 4 1 £ o

FLRIZEDEDLTODT 7 TR Mb b=, KRN ZE LT IR T ThE
BRICEE, XV —EOEE LY CEBERIHMMENER SO B DOTH -
TcEHEIND,

(2) 2.4 N LzL o, EZEoRIE, SERN 1, 00 0ftTIHK6 0kt,
EEML1, 00 0FtHLEERS 0 0FftETIEMNS Okt, M BT TIIN2 5
kt CThHho7=b D EHEE S HL, BT kaSOOﬁk@ﬂ@# I# 2 5kt
HoTlmbDEHEIND, ZDD, HWELHFFTH7-DITITAT AL - L
A*%W%a@ﬁﬁ%@ﬂ%%?%ok%@E%Eéhéokk . Z R
ZABIF2. 14. LSRR LIz E B v A v RO 7 —S8Em o/EB RYEICE L TF
5T, FDEOTA Y R T BRI EL Pl bD EHEEIND,

Elo. ZOLEZEOROMIE, RN ERET DERICOBFIE LTS O TIER
<, AT ERLICE S BRKTh T L HEESI N D,

(3) 2.7.3UTFB L7z L DT, WEICRBEINTZ Ry T I7—I4 X =2k ~A
JaN—2 BBRENTW o722 8, ROBEEE LB S T2 -
T2 D, REBRHCIT, MO ERET 25810 /ERE S, @I
EQFICRET D, R~ A 70 X—AMILDTA Y U T —I3FEL
TWholm L HfEES NS,

3.4 [FEOFRATIRIL
3.4.1 BHZT—t0ar X7 " LEEKNT, 00 0ftET

LB DIEINZE#E B HZE# E TORITIL, 2.15. 1. 1Q)D LI AT v B 7T
Po TRIEBMEEICE D2 PFEBENMTORL TV LD LHEESND,
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2.1 LK 91C, 0684 143 5HICHEITRAE Y —Lar &y
FL. [A4 6472 9ORICERT I EZZ -7, RBIEEARICE 2 JBOF#REZ A
FL. TORDFEHRE S LT, 2. LIMICFER L2 & 512, Vappx 1 6 4kt (Vref
+ 1 0kt) IZRELTZLDOEHEESND,

Vapp DB EICOWTIE, FEARICIF2.15. 21D D TH H A, ARHEHCY
JEODRPUTZN 2 EB{E LTV e, 2 OBREREMICIIEE O ZR T
HZEMD, MIMEZ 1 OktIGRE LD EHEEIND,

3.4.2 ®mEML,000fthbA— b "fay "RNFTERDHET

2.1.1@Q B L=& 2z, ®ENL, 000t bA— MMy kg7 L
&5i?@%i\Sh(CCP\CWP\§7~)@ﬁ¢%ﬁﬁ¥K%Mwat
Tl BBRLCASHRELELLTWEZZ L, EHICPMTHHHEEN Yee haw
ride’ em cowboy” LR R TW/=Z &6, [RIRITKICOELIVTZ R 2 AT L. HRIK
IERELS BBOLNATNT, =AM my NEROF—F Ay MUZEZORITLT
W T ORI 2 R T 2 2 LR R Th Tt HEES LD,

CAWSN500ftEa—/LL7=06HF4 75540/, CASIZ1 79kt (%
DRI TIZ1 7 2ktE 1 7 8kt) T2.15.1.2(1) THRZAZET A ADIEHETH
% VappDZEEFPH (+HHIIX 1 Okt) 22 THY, Ll Lz L HITHEEICKEL<
i ($152~180kt: RELM1 64kt LT—12~+16kt) LT
Teo ZDOEACITIFEN T A N Zfto RO ELZ T2 L A — Ay b
DXIGEIUC LD LD TH D EHEESIL, PMIZZ ORI TCASHA Vapp+ 1 0kt
EEATOTHERIXEIIRNEBZXTAXETA Xea—/L L, PFHEhIC
FE L CEAZME LoD EHEEIND,

3.4.3 A— b A vy ERFT Lo LI
3.4.3.1 A—Ff oy b - AT7DLENREENTOOFtET
(1) P F O#EEAE & NIk T 5 RO 8) X

2. 1. 1) IR L7z k912, BEEENKNT 9 8ftD L& XA — /XA
2y MR A T o, A— bRy MUWIE SN EEEThoT, £
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Autopilot disengaged -,

FMA 2 - Auto Pilot |
(hPa) '
100
Baro Set Capt (hPa) X 2
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Bl CVROEEE

A A BER] ¥ = N
06:46:29 TWR FedEx80, cleared to land, runway 34L, wind 320 at 29, maximum 36,
minimum 17, QNH 2956.
06:46:39 | FDX80 Okay, cleared to land 34L, copy that, 2956.
06:46:42 | TWR Roger.
06:46:44 | Capt Five six.
06:46:45 | FO Got it.
06:46:45 TWR Tower broadcast, Narita QNH change 2956, Narita QNH changed 2956,
broadcast out.
06:46:53 | CAWS One thousand.
06:47:10 | Capt Yee haw.. ride’ em cowboy.
06:47:17 | RAAS Approaching 34L.
06:47:40 | CAWS Five hundred.
06:47:42 | Capt Cleared to land 34L..... Stable. [\ 7]
06:47:46 | FO Sheee.
06:48:03 CAWS [ B B —> 0 k572 3% ] Autopilot.
[ B BRI h— 0 L5723 ] Autopilot.
06:48:08 | TWR Wind 320 at 27, maximum 34, minimum 18.
06:48:11 | CAWS One hundred.
06:48:15 | CAWS Fifty.
06:48:16 | CAWS Forty.
06:48:17 | CAWS Thirty.
06:48:18 | CAWS Twenty.
06:48:19 | CAWS Ten.
06:48:20 | CAM [z 7= 2570 ]
06:48:22 | CAM [R &7l
06:48:27 | CAM [ R/
06:48:28 | CAWS [level 3 tri-tone warning D] [TAZ—U—=17]
06:48:28 | CAM fire *oh# ODDOLVSHE #
06:48:30 | EGPWS | Bank angle, bank angl-
06:48:32 [CVRFCERA T
LA TWR Narita Tower (118.2MHz)
FDX80 FedEx eight-zero O HEE(E
Capt i35S
FO EllEe i
CAM BftEN~ A 7
CAWS Central Aural Warning System @ H &) 7
RAAS Runway Awareness Advisory System ¢ H &) 7
EGPWS Enhanced Ground Proximity Warning System ® H#&h& 7=
* ANBHBRZRER 5y
] Mtk b, A L7zE oy

ReZll (A ARKEHE]) 1B HIAMEREERICFER S NN T TRERIC K D RIE L, TEEHA L T 1B HAL

IZE LT,
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H A ] JEH
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06:41:35 FDX80

Narita Tower, FedEx 80, thirteen miles for 34L.

06:41:39 | TWR

FedEx 80, Narita Tower, runway 34L, number two, continue approach, wind
320 at 28, maximum 40, minimum 20.

06:41:51 FDX80

Uh.. continue FedEx..uh..80, roger.

06:41:54 | TWR

Nippon Cargo 037, Tower.

06:42:15 NCA037

Tower, Nippon Cargo 037, uh.. six miles on final, runway 34L.

06:42:20 | TWR

Good morning, Nippon Cargo 037, Narita Tower, runway 34L, cleared to
land, wind 320 at 29, maximum 40, minimum 20. Also PIREP windshear
below 2000, plus minus 15 knots, reported Boeing 747.

06:42:35 | NCA037

Thank you, Nippon Cargo 037, cleared to land runway 34L.

06:42:40 | TWR

Roger.

06:43:57 | TWR

Tower broadcast, PIREP, windshear on final, runway 34L, below 2000, plus
minus 15 knots. Now surface winds 320 at 23 knots, maximum 34,
minimum 15. Out.

06:44:21 FDX38

Narita Tower, FedEx 38, * 34L.

06:44:25 | TWR

Good morning, FedEx 38, Narita Tower, you are number three, landing
runway 34L, continue approach, wind 320 at 24, maximum 38, minimum
15. Also PIREP windshear 2000 feet, plus minus 15 knots.

06:44:41 FDX38

Continue approach, FedEx 38.

06:45:16 | TWR

Wind 320 at 26 knots, maximum 38, minimum 16.

06:46:08 | TWR

Nippon Cargo 037, taxi A-3 then W-3.

06:46:12 NCA037

A-3 W-3, Nippon Cargo 037.

06:46:16 | TWR

How about final conditions?

06:46:18 NCA037

Ah, really rough, plus minus 15 knots below 1000.

06:46:22 | TWR

Below 1000, plus minus 15 knots, thank you. Contact Narita Ramp 121
decimal 6.

06:46:28 | NCA037

One-two-one-six.

06:46:29 | TWR

FedEx 80, cleared to land runway 34L, wind 320 at 29, maximum 36,
minimum 17, QNH 2956.

06:46:39 FDX80

Okay, cleared to land 34L, copy that, 2956.

06:46:42 TWR

Roger.

06:46:45 | TWR

Tower broadcast, Narita QNH change 2956, Narita QNH changed 2956,
broadcast out.

06:48:08 | TWR

Wind 320 at 27, maximum 34, minimum 18.

AT D BEH

06:48:20
JLB FDX80
TWR
NCAO037
FDX38

*

FedEx eight-zero

Narita Tower (118.2MHz)
Nippon Cargo zero-three-seven
FedEx three-eight
AP 725 5

ezl (HAREERH]) X HIAMERERICFER S NN T TRERICE D RIE L, PUEEFHA L T 1B HLAL

IZE LT,
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158/ 4%
1 BIREEZ 50ft miEDZ A
6 I 48 4> 15.6 7

6 EIREE 30ft IO A
6 i 48 4> 17.0 B

6 i 48 4 16.2

6 Ikf 48 43 16.4 1

10 FEHEE 20ft Z @D Z A

5
6 i 48 4y 16.7 7 ‘ 6 i 48 43 18.0 ©
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1 6IF484y 1837 14 61 48 4 19.6

19 61484y 186 % 17 MAIOHM 6 15 48 4y 19.9 7

13 6 I 48 73 18.8 F 18 6 Ik 48 43 20.2 #

15 6 IKF 48 43 19.4 7 20 6 ¥ 48 73 20.7 #
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21 RARA T —JRH 6 IKF 48 43 21.0 B 26 6 Iy 48 73 22.3 7

22 BHIONTUER  grag4y 2128 0 27 2EADAYL R 6 #4845 22.6 B

23 6 I 48 73 21.5 F 28 6 Iy 48 73 22.8 F

24 2B HOHEH 6 I 48 73 21.8 F 29 6 I 48 73 23.1 B
(RITHAD)

25 2(@}5)@3%1’@ 64845220 30 615484y 23.4F
F
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31 EyIfAaKe.Tr 6 f 48 4> 23.6 B 36 6 i 48 4y 25.0 7

37 BmA 61 484y 25270

39 METFTOMEY 68485 2:5.8@#

iy A il:
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6 7 49 53 28 FHT 5 617 50 43 25 FH TS
(BRI A Z)

KB 4G

6KF 4977 51 TS 650 43 3THTA
(BT A )

BE

65497 56 HT 5 617 50 43 45 FHT 5
(B A Z)
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6 K50 53 06 A

T 6B %Y 46 T2

61752453 32T 5
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38148 T ALy TORERR IR (22:00~06: 00)
JEAF #th T 0 BERR B [ 70 (22:00 ~ 06:00)
uTc| 1 2 3 4 5 6 7 8 9 P10 : 11 : 12 F 13 i 14 : 15 : 16 i 17 : 18 i 19 : 20 : 21 i 22 : 23 : 24
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