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Tolz, TORER, EMD X A YIENZIZZ A v PNk R 1 OFEIE & OV L S22
<. A A YHNERBLOEMIZITE> T o Tz SR ST,

IO 2 A4 T NANZ I3 2 A Y NIEE L O#EAMIE LR N L bR EE IR S, XA
YR LA U 7REDO E F, RIK 1L EET L0 LR ST,
(GHE2.8.4-1, HGH2.8.4-2 &)

A YRGEF T, AIHOZ A YR BENE (1 6 5psi) D& &, XA YNHEIFA
T OB IAT HAET, BHEMNE (24,1001b) OF3fF (72,300
Ib) lEEHEESND ELTWND,

0. 8.4-1 R A A T TE2.8. 42 FIM A A TN
(PSR, $5Fe U & i)

2.9 [Rto~=o 7 VEOTEEE
2.9.1 TATHEERHERE (AOM)
FIEDO AOMIZIZLA FO L H IZitd i ST\ b, (Y

1% [imitaions ({IPEEEIH)

14 Miscellaneous Limits

BT FERT D 2 KR IR
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VB ERE DIRFEIZ S U 7= B ERF D = KR e 13 FRE o 0 &35, 72
72 UBE[ERS F 72 1325 ER 1 D —HFH) 70 B 1 T 7T 5,
VB ERLIRHE DRY ™ (DAMP ™ Z & 1r) mAHEME 3 3 (KTS)

88 3% Normal Procedure
3-1-5 Standard Callouts

LIFIZoR 9 ConditioniZ B8V T, HEH (Caller) (277 DCallout Z1T
9. Crew Member|d#H5 LISk DCallout|Z 2OV T & 0bservel, ATED
Callout 31478703 /2 = & 2788 /2 553 501 F8 BT E DCal lout 17 .,
PFI%, PFEDCallout LIS Tld “CHECKED” F7=1%{8"89 5 Z 212k D
Acknowledge 277 5., 7272 LAutoland#FDAutopilot Status?Callout|Zxf
L TlTAcknowledge L 70< T8 Lo,

()
Deviation Call
CONDITION PF PU

After 1,000 ft AFE,  |—————— AIRSPEED or Vir =

significant deviation from ~ (KNOT),

target approach speed, SINK RATE or SINK ___

sink rate, localizer and (FEET PER MINUTES),

glideslope LOCALIZER or _
DOT LEFT / RIGHT,
GLIDESLOPE or ___
DOT ABOVE / BELOW

Significant Deviation?® H %’
Airspeed : Above 10 KIAS or below 5 KIAS (with landing flap)

3-1-8 Use of Autopilot, Autothrottle and FMS
Autoland % i L 72V B4, ApproachlZ 11 2 Autopilot DEH 13
DA/MDAE TTH V| DABEEE, F 7= IZMDAR D 5 E~F F 5 B2 1T,
H2 0T Autopilot ZDisengaged 5,
ApproachiZ V> TAutopilot #Disengaged 3451214, Autothrottle b
Disconnectd 5,

¥13  TDRY] &1, BANEKETEDLDNL TWARL, WIREEZ W),
*14  [DAMP] &%, BEIZIE> TWA0KBEITIEE A ERVIREE, KIEOERZITK 0. 3mn (0.01in) R,
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3-1-16 Stabilized Approach
VRAERSE L, 000t (Circling ApproachiZ 5V TILIEEREE5001t) ik
% TIZ, LANDING CHECKLISTZ 55T L, F§idStabilize (ZE) LTS Z
Eo HED3Stabilize L TV EIZLI T DRREIZH S Z & 200D,
BIER LS, (BICHS Z &,
Airspeedts J. OFE FHDBPTE DHFIFHN TH 5 Z &,
Engine ThrustP3it] TH 5= &,
LEEEEEEFE TIZStabilized ApproachZ flENxr T& 0 W IE41F
Go—Around L 7217 4UE R 6720, F/2. ZHALL FDEEIZHE L TStabilize
L TWORVIREED T2 56 & Go—Around L 72 1T #UIZ7R 5720,
Note: Circling ApproachllS)fDApproach 12350 CTATCEDHIFIIZ L 0 /8
EREEL, 000F tidus F TlZStabilized Approachz fENr T & 20V EE
(T A[RER R D #2032 Stabilized ApproachZ fExr4 5 = &,

3-1-18 Go-Around (Z—7 77> R)

HEA, HPEZHAT LIEHGENS, CDEDL LIS I D551,
JE B < Go-Around L 70 (UL B 7,

HEDLZ LIPS IN DS GG, PUS R/ I L I1Z L5 77,

“Go-Around” *Call 3 %,

PUIZ J= 5 Go—AroundDCalls® - /= 536 T & mA&n) 2 HIFrid < (PIC)
BT 5,

Go-Around? FE i |FGo—Around and Missed Approach ProcedurelZfE 5.

2.9.2 AIRPLANE OPERATIONS REFERENCE (AOR)

FEDAORIE, R—A 77 6 7THBEOEMICEET 22EEE T, RATHGE
AHRBEONTZME TR L0 LTRESNTEY, LT X ) ICE#H#
NTWD, (F)

2%  Procedure Reference
2-1-13 Stabilized ApproachiZ 20T
1. Stabilized Approach® I3
Stabilized Approachl|ZitENFT FENF D Fag 7 ) il 9 5 E# /2Concept T
B Do
TEITHEI T Cruise ) & (B J&, &%, =— X726 (NZConfiguration Z1E
X -#->-DFinal ApproachlZ = 5., Final Approachis - (NLandingldZHg
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FIFF DT BCritical Z2Phase Th 5,
Final ApproachidConfigurationz#x ., #/E, FETH, HITHEEZ %
E X ¥ LandinglZ [m] 0> O EHE2Phase TH 5.,
(%)
Stabilized ApproachZz ZEfE9 5 = EIZ L D LI FOR A D 5,
KB g — R NR| Airspeed, [ 3, Engine Thrust®Monitor
(L DSituational Awareness DK,
Minimum Stabilization Height ¥ TlZLanding Configuration% {F
L5 EICED, EEEIZEIT BConfiguration Changez i &, F /-,
ATC & DCommunication, Weather®ZE{E, System Operation DXty
DR E1ED,
Minimum Stabilization Heightts J: UfDeviation DCriteria% ik
ET 5 Z EIZJ ) eLanding/Go-Around DH|; & Al RE & T2,
BL) R, PEMA T L S EFRER Y 2 1E D,

2. Stabilized Approach?® Z&1F
(1) [##73Stabilize L T3 IKEE)
AOMAE 3 B Standard Callout®Deviation Call THHEIL TV A 1H
&5 [1803Stabilize L TV DRER) TH S0 & HIBrd S, 7272
Lo B2 0E, TR & OB R AL DA 8 LI D Stabilized
ApproachiZ BGt% 95 Parameter)3Significant Deviation? H & % ik
TDLIRBETHoTH, TP —HFHITH D, D, KIEATRER
FEPHN TH U, FEMRINIZASIE X0 5 G R DG AT R I 5,
(%)
(2) Stabilized ApproachiZ #5171 % Go—AroundDE 2 77
@ Minimum Stabilization Height T
Minimum Stabilization Height ¥ TiZStabilized Approach% ff
VT LI ERTERITIIE, CALIE, EAZMET 52 E1FTE
T Go—Around L 72 1T4UIL7R 5720,
@ Minimum Stabilization HeightLLF&
Minimum Stabilization Height ¥ TiZStabilized Approach% ff
VL TOIUE, ERUEEANZHffET 5 Z LR TE S8, CALfFE
FlareffttF T Lo U7z [Stabilize L TUNBILFE) TILR2 UV VREED
FFET 2 -4 % Go—Around L 7217 U2 B 7200,
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2.10 #HHEIFRIZHOWNWT
2.10. 1 JEMRG B OEMIIFIZDONT
[FE D [FRIEEE O E WAL, 45 1=, EHMRIATh TV 5,
(1) &
[FEOBUEIHE S 723 A = Tie, U v R T —OFR BEIZEFETD
NTEY, #IE LTS LTV,
(2)  RIHEHE L
[FEOBUEIZHE S 723 A = Tie, g v R T —OFR BIZEFETD
NTHRY, @IEEFHh STV,

2.10.2 MRt~ =27V ($kHy)
(1) Flare and Touchdown
@ Flareld, 30FtRAff#17%>5Back Pressures )M7144&, 20FtRA CTPositive
ZPitch/E(L 75 I 5 IZ#(E% 77V LandingDPath (mﬁ;?jﬁflpproach Path
D1/2~1/3) ~BITSHED,

@ PathDfEEIZCE(E L= SThrust > < D E V15D 5,

@ I F THEE S T3 620 L 9 ##¢A)IZBack Pressure & # ) & ¥ Touch
Down ZonePNIZH#EH X W5, Hi&HcFlare Pitchld5° FAEE 705, Thrust
Reduceds . M irspeed DA IZ1F 95 Pitch Down Moment{Z & 1120 Jd 912
Fo70IZI1L, HiRZ Flarefits & [FIFFICIR % IZRunway EndiZfE L T <
ERUY,

CNOEDEIEIZL Y, Bgg [iXTouch Down PointiZ#iid 5139 Th 2
75, Flare[fi#t# (% Touch Down Point|=HiM&tJ 5 & -5 HEE L TIx
BBV, ZonePZHEMI B 5 Z & DROFINTIVILRY,

@ Main GearBEHit%, ZJ4IZControl ColumnZz Ej7>L TIE2 620, F/=
Flarez17-> TS &, & DV I Touch DownD#, Trimz & > TIZZ 5
RV, DI D R EIZTouchdown LI fE DPiteh Attitudez 1S H,
Tail StrikeD AJFEMEZ IS5 JRA & 725,

F 72 EEE2Smooth Landing % i 24 CPitch AttitudeZ 1B X HFlare?
Gl &ML L TIZUIF RV, FE /=, Nose Wheel & 551IZ X 2 fif 2D b R <
A%

Main GearZ3Touch Down L 7= 5, Nose Wheel ZRunway [-1Z R A — X(Z [
ALIED S, wIT, BITI/=R—1 > 7 DAeromagazine TiE, Tail Str
ikeZ By It ﬁ‘é%/:/i\ Main GearfEHité i) I Nose Gear % #E X 5
=& FIEEMPE, Nose UplZ . BAerodynamic BrakeZ (&M L2 = & &
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5o Ta5,

LREERAEIZ, BRI KSUIRREIC F517 D EEIERG R BAELL TH 1 dhjEl, AL,
GustATET BIRVUC I T, EGEZE AR E U, RULITHS U7 K 7320 2
5,

50Ft (RA) 137> 5 Touchdown F TDfH], Radio Altimeter®Auto Callout/,
PathZH|lr7~3 7= 0IZF 5T 5, SID Callout (Threshold) % & ORADE
Call ENrEBIRZHHE L THS Z &,

(2) After Touchdown and Landing Roll

Main Wheel ZEH#i#Auto Brake, Reverse Thrust Operation (NSpeed
BrakeExtend(Z J: 5 Pitch Moment DZ(EIZ J V) Tail DEEHI<°Nose Wheel DA
AAEHIZ 12 0 B0 O P Tl 5.

(%)

Landing Roll }ZRudder Steering C77V>, Centerline #Keepd 5ZIZ/%.
HREHETIZENTES EFEGTH 5,

Turnof fHFDSpeed|ZJii#F L 7= 14, Auto BrakeZDisarml ., Rudder Steering
Jy65Nose Wheel Steering~fE779 2.,

ﬁg\ Reverse Thrust/Z “60kt” Call TSmooth |ZReverse Idlel{Z}& L,
Reverse IdleiiStabilize L /7=F Z iR L T, Forward Idle® 7 3,

2.10.3  BRIFRGEH OFMURE BFl~ =27 /v (FCTM)
IR RER OEM BB HI~ =27V (FCTM) TiL, HRERORTEA Bl
SEELBEICONTUTFD LS ITRBS TN D, (HY)

Landing Roll

Avoid touching down with thrust above idle since this may establish
an airplane nose up pitch tendency and increases landing roll.

After main gear touchdown, initiate the landing roll procedure. If
the speedbrakes do not extend automatically move the speedbrake lever
to the UP position without delay. Fly the nose wheels smoothly onto
the runway without delay. Control column movement forward of neutral
should not be required. Do not attempt to hold the nose wheels off the
runway. Holding the nose up after touchdown for aerodynamic braking is
not an effective braking technique and results in high nose gear sink
rates upon brake application and reduced braking effectiveness.

To avoid possible airplane structural damage, do not make large nose
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down control column movements before the nose wheels are lowered to
the runway.

To avoid the risk of a tail strike, do not allow the pitch attitude
to Increase after touchdown. However, applying excessive nose down
elevator during landing can result in substantial forward fuselage
damage. Do not use full down elevator. Use an appropriate autobrake
setting or manually apply wheel brakes smoothly with steadily
Increasing pedal pressure as required for runway condition and runway
length available. Maintain deceleration rate with constant or
Increasing brake pressure as required until stopped or desired

taxispeed 1s reached.

(5ER)
e £

AT ARBT A RIUZI2 o> TWRWIRIETHERET 2 &, RITHEzE LTS
., ERERAE (R 2S5 L L5720, BT ETH D,

FHBRE NS, BEREEFIRLZHGT 5, AE— R7 L—% ) HEIICE
BHLenE X E, A= RT L —F L A—2ELIIT v IZT562 &, LT,
P 7 S B2 A D — RN ERIZEAT Z & it 2 P& DL BICRTS
ICHTHRIEIIAETH D, A Z W ERICE T 0 L O IR 2 REF (1
) LCTixZebrevw, (M) Btz ZHH7 L—F% D7 DITiE LIRS
BRFET D 2 EIXHEMRHIE T 7 = 7 TER, T —FEnT L&
)= RADBETRERD D Z L1220 HEhRIIEL 25,

WLZERE ORGSR 2 RET D720, A E R T DR, BRHtE~D
RERBEE FTERIEZIT > TR B 720,

T—IVA NT AT OERIEEERET BT OIZiE, BRI E DS EX S0 &
LT ITR B0, Lol BRI, e NPzl kie= L ~—
2 —EEe T 5 L IR ~DOERBEEEZ -T2 LT D, 7L
A7 DI RN——EEITo TI e 6720, WEKORERNE IR
T, WEIRA— b - T —FORELT DL, HOWVIFAL—ATLELLY
ZaTVTOT L—F TEEEITO Z L, BT D, HOHVITHEELWE
7= EIZIR D ET, —EDOT L—FE, IR IZT7 L—FEExfnst
TWHERERESOZE (BNRUITHD),
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Bounced Landing Recovery<<FCTM 6. 21>

If the airplane should bounce, hold or re—establish a normal landing
attitude and add thrust as necessary to control the rate of descent.
Thrust need not be added for a shallow bounce or skip. When a high,
hard bounce occurs, initiate a go—around.

Apply go—around thrust and use normal go—around procedures. Do not
retract the landing gear until a positive rate of climb iIs established
because a second touchdown may occur during the go—around.

If higher than idle thrust i1s maintained through initial touchdown,
the automatic speedbrake deployment may be disabled even when the
speedbrakes are armed.

This can result in a bounced landing.

If the speedbrakes started to extend on the initial touchdown, they
will retract once the airplane becomes airborne again on a bounce,
even if thrust is not increased.

The speedbrakes must then be manually extended after the airplane

returns to the runway.

(RER)

N7 KRR D OEIE <FCTM 6. 21>

HLb, MIZENERETRY Y RLEE &3, EWREBERESE2 D D)
FFEEL T, BEICEV AT () 22 LT (HHEETO) BIE
ERIET S, Brob LAY REDWIIAX v TOHEIX. AT A b
ZRETHEITRY, bL, M REIANAT L RLESLGEIEF, =770 T
HZk, =T 7K AFRAMEAN, BFEOI—T 77 RFEIRICHE
&, I=T T Uy RPICHEROAEEER S D5 O T, AN EFICEET S
F OISR LR b,

BAIOBEH TAT A MRS TWNDHE, A=K7 L—F% (LX—) &7 —

AIZLTWTH, A= R7L—FTHBITITREA L2200 E LLZRu,

ZLTC, ZOEDIZ, Nuy REREICZRZDE LiLZz,

WRAIOEEHT, A — R7 L—F 0 RELBDTROIE, Ny v R, itz
WRFET oL, MEXAATAINRRINAZLSTH, A= RTL—FF, %
MEhsThs’bo,

(ZD%O) FEMIFZIZ, AE—R7 Lb—% %, (HEEF LRV DT)
FE TR ST 2T IR B0,
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Go—Around after Touchdown<FCTM 5. 74>

If a go—around is initiated before touchdown and touchdown occurs,
continue with normal go—around procedures. The F/D go-around mode will
continue to provide go—around guidance commands throughout the
maneuver.

If a go—around is initiated after touchdown but before thrust
reverser selection, auto speedbrakes retract and autobrakes disarm as
thrust levers are advanced. The F/D go—-around mode will not be
avallable until go—around is selected after becoming airborne.

Once reverse thrust is initiated following touchdown, a full stop
landing must be made. If an engine stays in reverse, safe flight is

not possible.

(5ER)

Bt oI —7 7 v R<FCIM 5. 74>

BN =T 70 FZRM LT, #MllL TLE->ThH, BHEOA—T 7
v RFEEFTLSZE, FDOGA (Go-Around) E— R, G AICKLER
fara R LT T b,

BRI L TH U N—REEEIT o TR WVERET, =7 7 7 REBtA L
Tet. ATFARLARA—%2HEDLZ LIZLY, AV — F7 L —F TS,
F—= R T v —RFfEREND, BH%, T—T 7V RE— FRRBRIND &
FDOGAE—FNIFINHATE L LI D,

PEHit%, U N—ZEMERBIA S S, (F—T 7 v v N3k T) ARkl
TINA RNy FERFRTITR LR, T PN R— R AT IRBETI,
BARIRTATIZITE 220,

(@ Over—Rotation during Go-Around
Go—arounds initiated very late In the approach, such as during the

landing flare or after touching down, are a common cause of tail
strikes. When the go—around mode is initiated, the flight director
Immediately commands a go—around pitch attitude. If the pilot flying
abruptly rotates up to the pitch command bar, a tail strike can occur
before the airplane responds and begins climbing. During a go—around,
an Increase In thrust as well as a positive pitch attitude is needed.

If the thrust increase is not adequate for the increased pitch
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attitude, the resulting speed decay will likely result in a tail
strike. Another contributing factor in tail strikes may be a strong
desire by the flight crew to avoid landing gear contact after
Initiating a late go—around when the airplane is still over the runway.
In general, thisconcern Is not warranted because a brief landing gear
touchdown duringa late go—around is acceptable. This had been demonstr

ated during autoland and go—around certification programs.

(BEER)
O F—=7 7 v REEOBKSIHL
EREDT=DO DT LT —Hd D W IFEMEG e & EADRKKERTOIT—T Z
TV RIE, KT A N TIA 7 ERITZERD D, I—T 7 U7 KM
Ehaé&, FDIX, BEbiE—7 77 ROy F (EFRES) 12756X91
REHT, PER, IOy T « av R N— (LRZBOFRIE
) ETHYE EUEMEERITO & BEMRSUSE LT (EFEENCRY) ER A
DHRNT —NVANTIA 7 HELILTCLED, =T 707 RIZELTE, £
HObDOE v FEBLFRERIC, ATANPUETHD, EHEBO-DDOA
T A MR TROWGAX, GEMZR ER) #EAGNT, T—L AT A
7RI LT 8D, TOEN, EADRKEM T, BN EEIBER EIC
WHEXILT—T T U RERB LSS, M ay "3, £ 95 LTHERE
BEGEHSEEL RN EVNIRELIZRSTLEIZERT NV ANTA I D
R ERDZ EbdhDb, I, I—T 772 FOBMBNENT, HhelkE
R L CH MBI, ZoOMOLETENTHL, o ik B
Bk, HEEREITORIECEIESN TV D,

2.11 ZOMmMERFRER
2.11. 1 HIRRLESE O FHCE IR se &kt
KR AR RS A TIATHERE TAERO @ April 2002
No. 18] OFLIGHT OPERATIONSHH & L. Preventin
[PreventingHard Nosegear Touchdowns| &HL 72 .I"I‘-IAR
BER D D, .o uohdqwns
AU, 210 3ICRIR T B i 00 A RS S ,V
T, MEREE L L CGEMBIGRE I LTa L B i
DIDH LWERBEM OO —RE L THI T
HLOTH D, BKREIEFR X, SR T 5 &Rt
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BT A HIERL T,
(LLFAERO X V) $:¥e)

Preventing Hard Nosegear Touchdowns

In recent years, there has been an increase in the incident of
significant structural damage to commercial airplanes from hard
nosegear touchdowns. In most cases, the main gear touchdowns were
relatively normal.

The damage resulted from high nose—down pitch rates generated by
full or nearly full forward control column application before nosegear
touchdown. Flight crews need to be aware of the potential for
significant structural damage from hard nosegear contact and know
which actions to take to prevent such Incidents.

(Omitted)

Hard nosegear landings can produce heavy loads on the nosegear and
its support structure. The resulting high stresses in the forward-
fuselage upper crown and between the flight deck and wing front spar
can cause the fuselage structure to buckle. Appropriate actions by the
flight crew can help prevent such Incidents.

(Omitted)

With the nose down, spoilers up, and thrust reversers deployed, the
airplane 1s 1In the correct stopping configuration. This should be
established as soon as Is practical during landing. Forward column
movement should not be applied to lower the nose rapidly in an effort
to Improve landing performance or directional control. The rudder
provides the required directional control until the airplane is at a
relatively lowspeed, then rudder pedal nosewheel steering is used to
complete the landing rollout. Large forward column displacement does
not Improve the effectiveness of nosewheel steering and may reduce the
effectiveness of main—-wheel braking because it reduces the amount of

weight on the main gear.

(5ER)
58 FI I O[]

SROETHIEEHIC KX 2 RSO KR et G HBIE L e b4 v T v MDY, el
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MLTW5E, ZDIFEAEDTr—ATiE, FHOEIIEY ) —< /L Tho
770

HEEREIT, RIS/ 2N T o 72, eRFE L < I KISHE VAT T~
DOERMAREIC L D, Ry TTFIcko TSR STV, M ary
MZ, FROATEEEMIC K 5 BERREEREGOEBEMEZ R T & Thh, 20
DA LT v N0 RELZ M- T MLERD D,

(%)

SERVNATIEEE M A & 2 ORI KX R Aam 2 AT, IR O L5
& B & AT O~ mARHL, RGO EEZH<, M1y
kOB R EAEN . ZOFEDA VT RS ENTE S,

(%)

WEN TR ST, ARAT—0IE, UNR=ZANRALZ ET, RITHIZIEL
CIEEDRRBIZAR D, ZhiE, FEEOERETIE, T ITELINRITIERS
N, ERE (k) MEREDm LR MR O DI, MEEZ TN T T LS L
T, BERER A BT IS RIS T O RE TRV, RATHEMEHIZZ2 5 £ T,
VER G MMERHL T ¥ —CHIC& 5, 2L T, ¥ —TCOHIROATT Y
I, EEBEE (OFEMER) ([ZEbiLd, BERE~DORE REIHT~D L,
ARDO AT 7 U v 7O BRZSE LRV L, EICH 2 EEL2ETS 2 LI
RHZ NS, FHMOT L —FOEET D00 LR,

Peh argle, dig

Cartral col gmn force, b

E CU;;?_N FORCES — NORMAL AND HARD LANDINGS o 5 u H H A‘R'f ('f}i%ﬂ)
——— : )
< e Flight crews can reduce . %z: _
: the chances of airplane TR Ej BN
: B amage from hard SWBRE TP RAT
0 r— ::4 B @ 1:3 ® NoSEQEAr contact h_'f 5@ j( 7 ﬁﬁji’\ D Eé%lé
T avoiding high derotation OB E %2 [BIRET 5

rates and excessive ZEIZED RIS

L <2 :
e N forward column inputs. R

In the event of a hard
z 4 (4 ~ 0D HE 1
landing, the flight crew (RN

should repust the event D AEMEZE R D3 2
wiheengnesingand IR R I
maintenance depariments [V AR GVE74RY: RV
L —| <0 that the aifplane can S CREE SENIBTEIR S

12 6 i § 4 il krd £ i} 40 = =
N be inspected for potential S EEEETETTC VAP T

Landings are positianed sa that al each D t radio abiude structural dm WRRE SIS L

at the same elapsed time {28.5 sac).
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(ZH e O P ~, £ DREZHRET RETH D,

2.11.2 [T V—TF OIEHEE
IFE, AERO32ART (20124843 H1 2H) IZEFERRITLIEZL DT,
FEARLEE O FHHCEFIRFZEEBIAERO (2.11.1 &) Z#/ L7225 Nose
Landing Gear®Hard LandingZ Bk 2] Z &IZDOWT, [FfE7 L —7 DIFHEE
(The Flight ANA Group) (ZHgiSN/-flHTH D, (HhHH)

4. Nose Landing Gear®Hard LandingZ [al#¢d 5 7= (Z

KiIZ, Avoiding Hard LandingD#is 026 2 THEL I 9,

Nose Landing Gear ##Hi#4DControl Column PDForward PressureZ Bk
5B F V., Nose Landing GearNHEHHd 5 FiTIC, MEE##HIZAZL ) TControl
Columni/ZForward Pressure% 7 7] T L F >, Nose Landing GearZHardIZ#]'%5
T, Far L o EFHPINE THRESHN THET,

Nose Landing GearPHard LandingZ #EIT 5 EHICIHINT S, DL Dk
TEIZ#HEVT DR D EEXF T,

2.11.3 BB LR HWEOFEHFNZONT
2.11.3.1  [RIBAREIC I 1T D FELHEE ik
KEKR OFEEOFHHERRIC L D &, REFOBRBGIZEEILIZLLTD X S 720
EOFHEFNH D,
(1) AR 5% 28 5 R O F4)
AR FE ORI EERTOFEHL, LLTFD 3 TH D,
O 19924 1H16H WHINEEZEE #HE
@ 1992 10H27H W RXUunEEZEER 7I7U0
® 1993412H31H YnixyU g% R—-50F
FREO 3HEFNE, A E TIFIC X 250 aEREE WY FERI LR a A
LTW5, MUz 3FFIC LY, BARREE L. LTORREIT -7,
BEARET S ORI EE oS DAk
AT D e KFETEE A FRFN9~ 5 X 9 (ZMetering PindD AW
N—=A TR T 6 THEOBEMELEM T L —= 27 (BT 2)
DOVERR K OSEHTE 16T 17 s OO RTHEIC X 2 IR R EICE
% A REME D JE i
(2) 200944H200 Yar -x=7 - x5 —%EH XKE
KENTSBIZELZ2HEREZOHAIL, UTDOLEEBY THD,
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Conclusion
The National Transportation Safety Board determines the probable
cause (s) of this accident as follows.
The first officer’s input of full nose down elevator at touchdown.
Contributing to the accident was the gusty wind conditions.
(RAR)
ol it
NTSBi&, ZOFRKOHERKNZ FRLO LI LRET D,
PEHUIRE D B L IS X D BMEIREE E TOT L R_X—F —~ D T ITHAE
FHA~OFEGERIL, REAZ SRR TH -7,
3 2010%410H3H T7UARVZEE KE
FKEAA I BIZROPEREEDQHRAL, LLTOLEY THD,
Conclusion
Damage to the fuselage occurred as a result of rapid de-rotation
of the aircraft following a hard landing on the main landing gear.
The runway profile, nuisance GPWS alerts and the meteorological
conditions may have influenced the landing.
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5.1.1 FFEICEVEEL b= HE
@ A OBER\ B Z BB X 2 72 0 O xpR
LT ONE%E TR Z B S ¥ 2B 0FE A OINFORMATIONE LCHIT L,
EMURE B~ LT,
TR O E T EREIXEEICIT S Z &,
TN HERL 72 TR DSRS0 < E Tl BEIREE A U HERF L,
RE BEE TR E LRI 5 2 &,
© EHFIEIZEE S D xR
EMANFOELH IZ, Bouncing & Floating®#FE 4B L 72,
BAORERTS T T, R A U T U ROBHROZ U EE S X
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FAIED 2179,
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L7,
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E LT,
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ELTCOR#EAEIT- T,
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13:22:33
“Minimum”

1) FDROZEERIZIESBEREAL &
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1% 3 — 1

FDR®GEEHK (2, 800~0ft)

| All Gear Down E [ggwn
1 1 :
. . Main Gear Tilt-R 1l FT"t
: : Not
3000 Tilt
B:\I'\ Main Gear Tilt-L l_ LNIot
] ] Nose Gear WOW | AIR
200 1 1 T ; GND
! ) ressure Altitude (29.47) (ft) ~0.1
! LOC Dev (DDM) \ ; | l
1000 " - 0.0
: Wf"h\ ' 0.1
, GS Dev (DDM) & BIEE i -0.1
0 s e S 0_0
T I 80
| Speed Brake Handle Pos (deg) ! E“D -0.1
. h 0
1 1 !
; ; - ' Enga
1 1 Autopilot (AP) ‘ FNot
1 1
I
1 1 ;
‘0. T Autothrottle (AT) || Enga
| . .
5 | Pitch Angle (deg) /
0 1 N
1 ~
-5 I Roll Angle (deg) |
-10- \/ww
1 I 1
- ! I ! 1
Lo ROEILIZEBEA AL R
| wind Speed (kt) mOZIE . !
50— | 1 e e —~—— | [
\_lr,_/’ | 1,600ft LT CIRADELKX —250
i Wind Direction (deg) —240
| 1 —230
] ! —220
o | [Mo9licading (deo 38
| Drift Angle (deg) ~160 rm
150
70 : . 500
Throttle Lev Pos Engl (deg)
35 100
1 i 1 [50
o I N1 Engl (%rpm) . ! 025
Lo /L Flap Pos (deg) | 20
. e s / Flaps 20 £— Final Flap: 25 ' I 15
Dot e : Computed Airspeed (kt) . o
i A ——————— . i 1
150-  Selected Alrspeed (KD “an, %W%
1 | 1
4 Target Speed:
1 1 1 .
L 148 kt (VRer+10) |\ AT: Off
100_ I l L L L L L L L L L L il L 1 T
=3 o o o =3 o o o o
e " © o e " e 0 9
o o o o — — N o m
o - o o o o o o o
m ™ ™M ™ m ! m Il M
- - - L - - - - -
Japan Standard Time (hh:mm:ss) f]jeY'at'on fa”
CAP, FO: Landing FO Airspeed
“GS capture” ChecklistBA & deviation call
FAF&if “Airspeed” CAP : Captain
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FO : First Officer




X3 —2 FDRDIEE (600~0ft)

rTiIt

N Main Gear Tilt-R
TN e

CWP=£40°

Y
500 =y
o1 Main Gear Tilt-L w1
\Q\‘ L Not Atr
400 [ Nose Gear WOW \ A 2 0| GND
« - Press Alt Q2946 (ft) ’
1 R R \ ﬂ\ ", \
300 . 1.0
1
: “. . Vertical Accel (G)
200+ . , T : 8
Speed Brak; Handle Pos (degb o . ,} . E‘w
100 - T e a ] 0
| Y . TR E
N\ Autopilot (AP), s [ Enga
o o Not —Enga
\_____1 Autothrottle (AT)I L Not
Cont Colurn:n-L Pos (deg) ' >
s I -/\’V,__/'\ :
5 1 1 -5
o _/\v___:.-—--.. : N /\V/ \ < __1l40
5 Pitch Angle (deg) 1 V
- 1 1
_ 1 AP: Off 1 —
-10- I\ . —-50
1
1

Cont WheeI—L Pos (deg)

i

-5 ,\\-mou Arglg:,_qesl) POV AVAR/AY

Wind Speed (kt)

10~ W [ 30250
1 201240
Wind Direction (deg 10230
1 “Minimum” LAR&. B[RO ZELR 0 [-220
Mag Heading (deg) ! ~170%10
— e L~ [160[-10
Drift Angle (deg) - [0

AT: Off : T T | 150
7 Y e 1 T
1

3 Throttle Lev Pos Engl ( ] ) N 100
Throttje Lev Pos Eng2 (deg) | N
1 E : r
1 N1 Engl (%rpm : )
I N1 Eng2 (%rpm !
X 92 (%rpm) X 0.3
1
T

. Longitudinal Accel (G) B
-MF/J\-‘M\'\/‘ ~0.0

| : P\V\M___,_,_ r
|IComputed Airspeed (ki) —-0.3
16 . R e N |
—— ey N -
14 Iselected Airspeed (kt) | w—&\_\“
12 : .
10 1 I A
o n o n o n n o 1n o
= - I o M m ¥ <+ o} i =]
o ~N I o ™ o ~ I N o 1)
o o N ~N o N o o N o N
I ™ ™ o ™ m ™ M ) ™ I
deviation call  3Japan Standard Time (hh:mm:ss) Auto call “100”
FO: 500" Airspeed FO: “Minimum”  FO deviation call | AP Cabtain |
CAP: “Stabilized CAP: “Landing” “Airspeed” | ‘Lap :
I

: FO :First Officer
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1% 3

FDR®DFEE (100~0ft)

100 \ :
1 — —s — s T — Tilt
o4 \ Main Gear Tilt-R / \ [Not
i ‘ . - Tilt
60 s Main Gear Tilt-L | Not
1 : \ AIR
407 Radio Height (fO® o Sear vow 2.0 GND
| 9 :( ) Vertical Accel (G) ~— 186 |
20 T 1.0
! MLG-R (1 uv -
. ; ( )\v TML NLG (2) L
' MLG-R (2
o] : M ~0.0
- ———
g Control Column-L -Pos (deg) /(&.\ -5
-20- P iy Itﬁkmgg\ /ﬁﬂﬂ\xi A )
N ' Ne—""
1 , 5
5 E e D et 10
] Pitch Angle (deg) ! > \ .
S W Sl
-5 : -~ —50
Control Wheel -L POs (deg) /!\ FISIREE TRTHI AN S | -

-10+ : N /\ f\ i "o
ey AN
: : — P == ? ot ™ ~50
. Roll Angle (deg) !

10- : —1000
i Brake Press Main-L (psi L
! Brake Press Main-R psn)) e 500
ll S - P " 0
: o 80
; Speed Brake Handle Pos (deg)/ E.q.o
7 Throttle Lev Pos Engl (deg ! —100-0
Throttle Lev Pos Eng2 M L
N1 Engl (%rpm) | e - L
o N1 Eng2 $°/orpm§ ' » 50
(InT )N°t ' TR InTran Engl ' ' Deployed
"Sr:" L L i TR InTran Eng2_ - L Not
owe e r=1 e F=1 v = : =1 ol =1 L L e D

o [ Computes Arepess 0 TR Beplved Eves

150 Mo . } 5 . . 5

14 Selected Airspeed; (kt) 4?51&('&6;}%}255@ 0.3

13 . R - SN

: . 0.0

12 Longitudinal Accel: (G) huiz/ NWW o3
o =+ o m <hw o hn do hd o =+ N 'm ¢+
¥ ¥ ¥ ¢ ¥/ T ]I [ 7 w2 ®w ©»H O v
~N o N N ] N o ~N N N ~N o N ~N ] N
m ] ™ m ™ ™M ™ ™ ™ ™M m ] ™ m ™ ™M
- - - - - - - - - L] - Ll - - - -

Auto call “50” “30”  “20” “10”

Japan Standard Time (hh:mm:ss)
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NLG

MLG-L :Main Landing Gear — Left
MLG-R :Main Landing Gear — Right
:Nose Landing Gear



fFX4 Z7v7—KoOER FTFRLOCHEBIZ—/L)

%?&é § . ft Callout
N < AP A J
(ft/min)
c00- \1, FO: “Airspeed”
13:22:40 S TR
41 _ (1,080 ft/min) CAP “Checked»
5T “One hundred” —1 81s
. - (1,080 ft/min)
42 - 771t
. - (780 ft/min) (3.3
43 - 641t
44 _ (600 ft/min)
T bAft R ANEE ., v
) — (1,020 ft/min) Fifty ~4.8s
R 219
. - (540 ft/min) LS
46 — 28 ft . |
P 600 f/min) Thirty +— 275
47 — 18 ft (1.2's)
. "< (420 ft/min) “T\Nenty” * 15
48— 11ft . (0.8 s)
= (600 ft/min) “Tan” Y 07
13:22:49 |— — 0.7 )
“e| AEM Y
80—
—— |
: : — RN N N o = +1.7
132251 | > A 0> 2 EMOIRIC et o
e %
— 52 —<—qilE 1]:
Pl T ¥ .
13:99:53 7" AT R P22 1 +3.5s 7]\
- D) L
- ) ]
— 54 — /l\ %:3‘(
) - A e
— 55
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X5 —1

TUTH ERRX (FEKR)

6 H20H1 5 (

H AR f#])

ras )

s il
[ASAS |
200600UTC JUN.2012

JMH
SURFACE ANALYS|S

T

JAPAN HEIEO@,OG\CAL AGENCY TDI(Y{)

8 5 0 hPa & E KX

(FER)

NG AR

T

T S i

2 6 H20H0 9K (HARR) | | v

+ C

\

ANALYSIS 850hPa: HEIGHT (M), TEMP(°C), WET AREA::(T-TD<3°C)

AUPQ78

200000UTC JUN 2012
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