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20161 69 6 13:43:577, UPSE3@E A<, wl= =23-g7] UPS061H,
A7 ZA 557 MD-11F, N277UP(e]sl  “N277” o2} &thr} wl= <B7 g
AFAZTTE FAAE s AAFAFH et ‘AHdFd olgt b
G52 3BLAA olFZF F o|FAAEE(C]E ‘Violgt FthE A Al
Aol THEFAA S Eolol7t G EHEA FEAFZA I EFHAT

o] FANA BFE7] 7tEE7 FAF Folu: A Zo] WAEYI, o
Z AX3Z 7FL o]FS |ty FAFIPOY, N2778 13:45:287% &
2 & 5Hste &2 33L 2o2FEH 9F 485m(1,590ft), dFEFAHLC
ERYH #ZFo =2 o 23m(75f0) A HAAHAT FFE olx AEeE [
113 2t

n&‘i

[Z29 1] N277 &5 olg B =



N2779] w8z 5 7] E4X|(FDR), ZFA=371S5%X(CVR), & uFHA|
BAVE 28T £FERY e So A% A nPFYI= OGS
7 2.
N277& AHEF3 oA vl JAE A =A|&F3Fo =2 oF 185,0001bs(84ton)<]
29 4] gstel ArIuAFAAFR) MFAY L AEsAT

N277e 71730 HSHA =FHAAPM), 7142 F540dA4 =THET
(PF), H=F AHRO)= BxAoA RGN AFE FHsAT. =3 dF
0

S x| A=st= ZFAHextra pilot) 172 A (supernumerary)ell ©<%3}

s W FHIZHIE se] 13:27:477
AAANFTE dESAT. ojnf &7 FFHL 631,680 Ibs, A5+ 98,304 1bs
S A JAAFEe 7142 oFXE AlAI 8] 8 7] 3 S el (VMO) S -

AT AT 13:41:517 N277a0A &F=233Le] MY & g7l & 3
7Fst A AL, 13:43:507 N27790A] wigto] flege &dFH FFEILo=E o=
S F7beA T N2772 13:43:5775 o] FF & 629,500 lbs, E100.2 o] 5T
FE AZEF I V1L 169kts®o] 2t

13:44:027 FH714&  “Set take off thrust please---” (¢o]&&Y At
T A (call out)stHaL, 714&  “Thrust set” (o|HF&8 24 ¢3)gba 333}
FTh. 13:44:2074 71 “80kts” @kl &SR BU1Ae “check” (&<
USR5 A

3) N2772] 92 olHlESL 1(sequence of event)= 2.3.1 Q2 oJHlE Q°F IF=x

4) N2772] H sl &ol&F=2 630,500 lbso]al FDRell 13:38:317 630,400 lbsZ 7]&= At} 13:37:1374
Nge « FENF %t ] 630.400 Ibs7h HAT ol AHRE Hrjs|golF FFolalrt Hol Edal=
17 1 ST

5 YFL2% 19C, A= 5=, FLEX 30/EPR 1.61/PACKS OFF, 1&g oA BAHAFA7IA] o]
YA TA|ZE 578
6) N2779] o] Fx18EE(VR)E 184kts, H Ao FAHHEE=(V2) 191ktso] ATt



13:44:44.17 N277>  VI1(A69kts)el =Lk, 7|74 1344449 ~
13:44:45.47  “V» , “17 o]g} T &SI, F71A2 13:44:45.67 “roger”
(&tehekar SEatlth

13:44:45. 778 (176kts) N277o| “Z” st= T3 ¢4 5717 ZA7] &

24, FUY 2 IEE7F FaEE @D BASAT, 134446375 E

a5
0.55% &<t 2atd] WIAGA] S4ert DA o™ 13:44:47.17% Efolo
=3

Ztire failure) <47 31880

Nge G379 HEEI GAT] Fmt o4 @¥L AAFL o F
2718 AN OH, RRENENE FF7] 2FL 0% Wol o] FENA

N2779] A== ViolA oF 3.3% Ad 13:44:47.47 =157 A F
3o, olw] AA&EE10 182kts, FAEE 181ktsE FFE33L ZW7tA
o Ag = ¢F 4,635ft1Do] ¢t

N2778] ZYREAX= IEmo] 13:144:4878 AT A &e(not down
locked)®} E-<FA(unsafe) A efol] Ao 7| =5 AT}

13:44:48.373 N2772] Hgol= ¥2o] 25=7] Al&bste] 13:44:537 H
AA e =DetHd o, FAEFZAACLG wheel welDoll & 1M Hol=a

Aol $ZBrake 1R) gEeiele] Badz feko] £5o] 1 nyol2
Nedle] BgRor AR Wit

7) FDRe 71&8 71583k 371455 0.725G — -0.664G(+3%), T715% 0.17G — -0.075G(+Z =),
A7 = 0.033G — -0.305G(+$%-=)

8) “Tire failure, failure tire failure tire failure” [2¥ 9] tire failure A 1E FHEHO] XL
€ 0.6 & AZEHATH]

9 Olf—rssﬂ@_x} A== ﬁ*ﬂﬂi gd Bola AU AL, AF A%
A%eA) AE (11721 ol FE/ 83 3

10) <5 (Calibrated Air Speed):= 74]7] Oﬂ/ﬂ A2 e 2}

2¥A A

g A<, Hoh

ey g FAT £5, AEE(Ground Air
Speed)= A< E(Calibrated Air Speed)dlAl D=, ul&S 1T SEEA Xl digk 3719
d o]

11) &7 #4450

A3d o Vi(169kts)oll Al HAEA] o] B4 2878l 5,385t AT
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o 2] (spoiler) = 13:44:51713) A5 <

13:44:49.57 H5H9AA 3W7F AE=H7] AAste 352 §F EF HU=
AER e 5717 AL w7kA] 25 E T

13:45:047 1" g 2" =g E3(hydraulic system 1 pressure Low)
o] AAE L, 13:45:06.478 ZAFAAFAE o] ST

13:45:077 N2772 A’4&% 0ktsIE SFZFA A =SS =2 oF Tm
Hojd delz &F=33 FTe olsdth. 1A 120m Zole FAYE
2 H AAZE T olF A IS <Y A E(ZFE33L THA oF
295m 92)= ¥str] 3 TleE R or HHFor AT A&
=

13:45:15.77 AW HFAAE AFEE 46kts2 LS QHEIL A o] =
Bo] oF 30cm ¥olo Z2AYE FEE FEIY &4HA 91:

7173e 13:45:207 AdE= 29ktsol A 2E A A|(shut all engines

12) BdolaE Zs3h 13:44:4974(182kts), Brake PRESS Sys 1R-2 388psix|Al & F74= o] 13:45:067
‘07 = AAMAH PSR Brake PRESS Sys 2L 13:44:4973 2,150psioll A Z71ste] 13:44:537
3,031psi& AA(EHtATt Brake Sys 1L9] 7H&-9¥-S 13:45:027 74 A A(MIA/H3k3 1 Brake
Sys 2R9] 7H&}tE& el oyt AAGH S 002 7] (A AR B D EH AT

13) 7172 13:45:01.7% “spoilers“[&=7+<472](ground spoiler) A7flgta 54315t

14) “ding! landing gear, ding! landing gear, ding! landing gear landing gear®

15) 44 % 79kts

16) 2x3H13:45:16, 13:45:17) "

Al A 27 SR o 7155
mshE, ol 3717t Al
HgolA S8 5ol

17) 13:45:18% A 254 =

'111 2 JN'
foR
]I
:‘-“
Hr
o
A



down)E A A T 13452374 AAEE 19ktsoll Al vl AEZ(emergency
ground egress procedure)S A AR O™, 13:45:267 A|d&% 9ktsol A
SE29x= “OFF” =AUt

13:45:287 N277& &3 =2 33L F9ol|A 485m(1,590ft), FF2F4Ho=
FH #Zo2 oF 23m(75ft) A ] =A vl AR5

N2779] A gol A Ee} o HHF A, Eolo] WMFEH, JHEE FHl

FX7] %F

W
ook
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~
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o

‘Aol S8 W 7] AA, EFE 9

18) UPS @37]¢dmw 2| 02.01.01.02 0| &%) =
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Taxitrack = 4l
Take off roll frack
“Debris 7

Tire markings,,

el BE sl =4 o1t
Ab 0 0 0
S 0 0 0
g H/F 1/3 0 0

19) 20169 6€ 7¢ 01:517 288554 492 dsiuig Yoz T45

o $EANEE Wgton W8 Ax
& Sprain of lumbar spine(23%<% =), Contusion thigh right(-Z3& ¥ 2] €44, sprain of Ankle(%=
Ax) Folth



13 &&7 &%

1.31 2% A%

1.3.1.1 ¥ X EEE A]2H=(pitch control system)

#, $= d/h9 & S elinboard elevatons Fo] otglZ WHA 2
% < 7yeHoutboard elevator)= 8 x| AU —ruﬂoLVbugroﬂ
] 3= =% th2(nose down)<S A3t Ygom, o=

9% FEE Axdo] AAH o FAXE fA%T AT B

f
i,
Clot
&g
o
2

o

«

1.3.1.2 € FEE A]2H(roll control system)

Z, = I aZE o dy Z(nboard aileron)S T o] 11%L=E WE 7}
QAo HpZZE o de E(outboard aileron)e o] 15 WH7F AU
2 EYE(trim tab)e TH Ao AATH

1.3.1.3 8 S EE A]xEl(yaw control system)

W&FEHrudden)= &7440] figlem, FdAbEol &7bssted s

A

st

N
5

13.14 2z =F A%

1A~8 SH(Sla0e 25 33 A7s] e, 570 1 A
20) €dGlane F7IsEe HElE AAAA FEHE FTIAA F7] AE Rl dRE Joz Yy
£35S PAst= 7Hs(movable) X
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1.3.3.1 AR FFAXH
w2522 A(NLG wheel wel)& As}A <45t}
AurE A% 9= A~EZE(shock strub)s EFgIr7F 943

" dEder, Jdd #sr] A& €2 &4 A=
o

H
U olgf& o ZgHl2(clevis)s FHA JAh

0%

B =
o &

e

it

EY oj@Eg el 7F=(Truck Assembly debris guarde 3 =3 =

R7 oA YT FEFA 5 ~EEE o 175049

B I2E g0 BJ JAFY FE2EHL QAo F FEHA 74
(e}

&3 Q= Elolo] FolA 29 Elolol: &4 YA UmA 19, 59, 6w

SEAA A BEolds Aol #dw TAIGS HolA wdth
EF oj &g s sF=(truck assembly debris guarde 53 A= F3b
]_

A 1A AN

Elolo] ¢+ A(TPD 2 &~y =(wheel speed) A AFo] &A4HATH 2H
A2 45 2EHEE= ¢ A9 UYFE J2E IFe] HYA AAF F

T4 AT 3W, TH Elolo] ] b2 210psiz EIH Ao 49, 8%
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FHEFAE F 12,3304 BldstRa MD-117]1F 2.2 o 2,6854|%t
g WASAT. FRXRTAE AT PIY B¢ 12247 AT 1Y 5 41
A& vkt bR EFAE 20159 8¢ 119 mov| 8% 3§ 7HLOE)
off FAFAL 20169 49 7Y MAYAARAS 9T FANALO FA 3

Aol A A 33U AR O T hHFEFANE 69 3U(E) Al=YyelA ATt
=22 B3, 69 4U(E) 23 XA AVIEZA S5t 69 5Y
(&) 24 44 10273 dHF o] =3ete] sFAAFIHE o] 533, &

2) N 3 < F9oH, 6¥ 6U(E) 2
47N 3087 717dEte] &% F ofR AAF 3 2 84 0=FH ¥ 8A7L
A AR AT FAzFAE AY AAF T 9 10874 R F e =35k

det27t dAYARZ The Hd e AlZFE T

ol A %, A FA F A 9N 3

16 &7 AR

16.1 &&57] IR H

N277& [ 2]9F Zo] 1987 12€ 19¢ v|= Wi=dg S8 2ARI A A
ZE)o] B gF(Japan Airline)ol QA=Ho] 85U, 20049 6€ 79 UPS
2 iR om, 20043 7€ 6Y SASCO0o A sl&E7]E2 =z & 20043 11
2 2¢HFE UPSAA +9=HA.

29) McDonnell Douglas Corporation
30) SASCO(ST Aerospace Service Co): &&71e] SAH R /M2AHE st A7 91X Au AT

AA



o
oK

J[AD =AIRE DM

&371d A (Type) MD-11

M = Xt 1987.12.29
UPS TRt 2004.06.07
HZHAL s 48578

& d|gA|Zt 63,195 A2t
Z d|#H3= 11,344 3

1.6.2 &&7] A

k)

B A 4 B2

al
=

1.6.3 A=

HEFYZ] duitge

N2770 A2 852 Ay REFHAX(APU)S dHtdR = [ 319
2.
No.1 A= No.2 ol & No.3 ol Zl APU
SESPNS Pratt & Whitney Honeywell
EHHS PW4460-3 TSCP7004E
AHHS 723857 733734 728876 P111
| = K} 1991.04.30 1993.07.08 1991.07.23 1991.02.22
PAES=IPNG 2016.03.20 2014.03.24 2014.09.15 2014.06.29
HEF
_ 20,701/4,529 50,358/10,149 17,306/4,378 1,575/1,951
ALEA| ZHE 5
SAE AIZHE = 78,370/14,004 50,358/10,149 65,826/10.992 | 17,929/18,840
[ 3] 97 2 RFFEadx dubgr

1.6.4 &37] ¥l oY
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1.6.4.1 &37] Au|==2 17

N277-& UPSe| A&AZ A =2 15(CAMP)o @t 874 A% A
A7 i ERKIoen, UPSe  General Maintenance Manual (GMM) 2
Maintenance Specifications Manual (MSM)ell HAE A X F7]o w2t F4
I A AL o] Fol K

L&A H])3D)| = = 2H- A(AS: Arrival Service Checks) R AFA| F A

o] 2~6A7¥2l B AS-N3} 641%F o4 35 AS-EZ €.

)

AA Aol = v 9Pttt 3= PS1, wf 450RI YA FI|E TP
+ PS2, PS3, PS4, PS57} itk 1570€ =& 420001 A 5 A & &h+=
A 71oll == CHA ol MSMol| A = o] 3l

Dol ®: e CARALS 7AF2=H4AE st 9lem, AHA

HHASR | s¥Yx B2 I AIZE | Bl SIS

Arrival Service 2016.06.05 HKG 63,193.17 11,343
PS1 2016.05.31 RDU 63,142.56 11,336

PS5 2015.09.20 ONT 61,707.36 10,941

PSEH pPS2 2015.12.07 ONT 62,138.03 11,062
PS3 2016.02.07 ONT 62,527.36 11,167

PS4 2016.04.03 ONT 62,903.39 11,257

C1 2015.05.11 SAA 61,069.56 10,730

— c2 2014.05.06 SAA 58,825.59 10,157
C3 2015.05.11 SAA 61,069.56 10,730

C4 2014.05.06 SAA 58,825.59 10,157

[ 4] ARz S

ro
Ho
&
ox
R

31) Arrival Service: @37 £2 & £33t AP ZQ
32) Period Service: MSMell A3l BE3} AF s B4
33) 71427 AF Extensive Structural Inspection Task
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- & -Elolof 9
} 2 st =2 X % =2
EIII' = B0 LHo —I—XILHO AI‘%?_:’%I'
2016.04.02 9 g -Efolof otz 91 g -Etolof wet 288.56FH/87FC
2016.05.07 10 & -Etolof o= 10 2 -Etolo] &t 142.38FH/41FC

THHAFEA AL A AT 10H # whEAgho] 2015W 12€ 7Y
AFE R, Arlold B FAEXE &7 W

=+t Z2e/d4d U & ZAHE = A
oYX A S| <2folo] .
ofzE EoO HAT & X H| 7
2015.12.13 | o HZHES Sof =5 4 :ZTH&LP;TLE?: i IL;)
el 3 MASHE @y | =0 moor TEEA e
20151231 | Ol n@ ex| A Se| 2ats HH|o| MEL 32-45-1-1
SolAE =
3ol FEAS WHES L4 5 o007 2
_ _ 10 & Ame #HEy| | 2 : "
0016.01.09 DE HEHE SH9 = (wheel q o] A =Xl ot
0109 | s ey = 2t whee SPeCA on16.02012 2 A
transducer) % 108 = ojg ==
glo|=2 mst - o
[£ 6] TY&FAA oA AT HEAFHE

165 % 2 HY

N277¢] olF A T 2 HILS [1F 419k 2ol 7&E WH o= A4

o] At
FAR5FE: 440,100bs, F+AE CG: 15.1
ol FF & 629,500lbs, ©]5 CG: 19.5
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o]& CG % MAC 7129 9]: 19.3~19.7
A5 £ A8F % 461,3000bs
A8 ol F5 % 630,5001bs

Flight UPS0CEL From ICN To ANKC Tail N2771UR
Flight Date 06-Jun-156 Close Date 06-Jun-216 Close Time 13:09:42 Z
A/C Model MD-11F Print Date 06-Jun-16 Print Time 13:09:44 2

AcHS | 0 i 1 i (:) ! 3 I 4 | 5

e - - s Es s SSSEEEE. Tt e A, EEE s s S me- -

b-A 3 |439 5 15-.4|¢.3*3 3 15. 21440 1 15.1[440.4 15.0]440.7 14.9]440.9 14.8]

- e e e i

FUEL | TRXEOFF | TAXEOPF | TAKEQFF | TAKEOQFF | TRXEOFF | TAKEOFF |
4

185.4]626.4 19.7]|626.7 19.6|627.0 19 5|627.3 19.4|627.6 19.4|627.8 13.3|
E ‘hza.a 19.7|627.2 19.6 ls:n.a 19.4|628.1 19.4|628.3 19.3
De27.4 19.7]627.7 19.6 aza. 9.50628.3 19.5|628.6 19.4|628.8 19.3
€27.9 19.7]628.2 19.6 | Sares ﬁza.a 19.51629.1 19.4|629.3 1%.2
ips28.4 19,7 628.7 19.6{629 fs29.3 19.5({629.5 19.4|529.8 19.3
T9|628.9 19.7|629.2 19.6 £29.8 19.5|630.1 19.4|530.3 19.3
192.4]629.4 19.7|629.7 19.56 530 0 +9 5|630.3 19.4 N/A | N/A
192,91629.9 19.7{630.2 19.6({630.5 19.5 N/fA | N/A N/A
193.4)630.4 19.7] H/R w/A | NAa | n/n | N/A
193.9] H/A | N/A N/A | N/a | N/A | N/R |
‘TAXI BURN = 2.5 H/A = NOT ALLOWED TAKEOFF CG =,

a1 ¥

.......

MINIMUM BCF 0 LBS

USABLE TANK 2 FUEL = 64,466 LBS
USABLE AUX TAMK FUEL = 39,344 LBS
USABLE TAIL TRNK FUEL = 5,245 LB8S

[ 4 N277 2% 2 B8

1.6.5.1 gAFE =

N2779] 3B FslEA 2671392 ULD, sF53sE2d 1371392 ULD7}
bulkell HAEHAY. FEZHIESo= TFFIAA HAS FEQ,5537

/61,788Ibs: ULD E3hH3 AHFaelA @A 34=(9,16170/123,4461bs)S £
3tate] & 11,71471/185,2341bs(ULD Z3FHo] A th.
At A A &S 317 & AW FE UPS 3EAXA Q= ArzE =

34) 4 pallets, 22 containers
35) AW 671, T 770



ALA ™ BRI AT FAIETA
At FF2 185,394bs(ULD T3 X3HE s=2Ast=E=4 553 170lbs =}
ol 2ol 9T F AR/ ohUATh FEL QUeH, 4 UD ¥ F
FZH AT HE e 2
17 713 R

AdFde] AAAZEHIE oot 2o 13304 0d= &HF 1lkts, AA
9km, 4.000ftell H75, 12,000fte] #S 5, 712 AADIE, =H2E A

A14%, 719 1,012mb=E A A B8 7] 37 5 A T

e 13:00 MET 02001 9000 SCT040 BKN120 19/14
e 13:30 MET 36001 9000 SCT040 BKN120 19/14
e 14:00 MET 36002 9000 SCT040 BKN120 20/14

1013
1012
1013

H| 1

Apron, UPS61 Parking Bay630 with C start up request

13:24:28 push back

121.875 Mhz

AHAFE

13:24:31

Apron

UPS61 Push back and start up approved and make

long push back 2|

13:24:36

UPS61

Push back, Start up approved and long push back
UPS61

13:31:30

UPS61

Apron, UPS61, Ready to Taxi

13:31:32

Apron

UPS61, Taxi to 4Yankee via D3
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= Al
13:31:34 | UPS61 | 4Yankee via D3
13:32:52 Apron | UPS61, Contact Tower 118.2 Good night
13:32:55 | UPS61 | 118.2 UPS61 Good night
13:33:18 | UPS61 | UPS61, Approaching D3 118.2Mhz
Incheon | UPS61, Departure Runway 33L, Taxi D, J

13:33:21 Tower | Hold Short Runway 33R
s Runway 33L Taxi D, J Hold Short 33R
13:33:28 | UPS61 UPS6
13:41:51 | MENCON | jpept ine Up Runway 331
Tower

13:41:55 UPS61 | Line Up and Wait Runway 33L, UPS61
Incheon | UPS61 Wind Calm Runway 33L Cleared
Tower | for Take off

13:43:55 UPS61 | Cleared for Take off UPS61

13:46:22 | MMM | o561 In-Cheon Tower Radio Check
Tower

13:43:50

[ 7] N277 A w4l &

110 ®3g BR

&Y ®HIEE TmolH, 389 &F=(15R/33L, 15L/33R, 16/34H)+=
ZagEz EAse Ytk Aust AT FFEBPLY ALE g [E 8]

= Z ol = H (M H)
ols&FItsHEl | 3750m som | Take-off Run Available: OIS x| &tg=oll =gt
(TORA) (12,3031 51 Jt8% Hom MmE BF=2 Lo

120m Stopway: O|FA I Al 37|d F=H =4
™M X| 2 (stopway) (394f 60m | 2 Oof7|skX| £ FI7[E HXAIZ|2 XX

4ft) 57 flst #F =2 Bt o|Fo| Fuky x|

IHEH R IbsHeE] 3,870m 60 Accelerate Stop Distance Available: 0| &&ZF
(ASDA) (12,6970 Jbsoelol Mx=E Bat A2

300m Clearway:= &t&t=2o| & stofl U1 Zoj=0|
o 7o
H &< (clearway) (984ft) 150m ol X sE= 0|50 x|
At EItsol e 4,050m | Take-off Distance Available: Ol & &F7HsHz2]
(TODA) (13,287ft) of ety s et Az

[3& 8] AT EF=33Le Al
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PASSENGER
TERMINAL 1

| TERMINAL 2

it
n: \
L
. I =
f
Q 1 v
< L - b |
R L\ 3 )
= I B
PASSENGER

1.11 Hj3Y 7| E7A
1.11.1 ¥ 3YR =5 7] =7 X (Flight Data Recorder, FDR)

N2779] WA S 7] S4A]300 = oF 25412ke] HIAET}E AT ol A
AW L AN E F AR GXS A F 18% 1423 ARTE 715H
o]

AN

£ onaAY ARel ASE FX ade 37 AZAL BYAY
“MD-11 DFDR EXPANDED PARAMETER LIST-REV. H*¢] 7|&&AE 7|4t
o= sk #A el REE 3V ASHE A 2 $AH} HE
B5el e gwel H=% WaSRAh Az F4 7

o= o] AHe| R £ AT

36) W35 7] =X (FDR: Flight Data Recorder): #|ZA} : v]=+ L-3COMA}, %5 : SSFDR(Solid State
FDR FA2100), 3 & : 2100-4043-02, Y@ ZE : SSFDR-000521584
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B Aol AgE Az

FDR-SRN(ARAIB)

FDR-SRN(Boeing)

631511

34086

Vertical-G value dropped

¥ SRN(Subframe Reference Number): FDR Data Block THlZ 1xo 14 Z7}shct,

¥ S LSt FDR Raw dataE AtESHo] wx|HEEAZ stoi 24 AIZFO| w2t SRN A7+
CHE £ U2} (=0 14 SJlst= W2 ZCh
[3£ 9] FDR-SRN(ARAIB), FDR-SRN(Boeing)&] A3t YA
o|Fx7 ¢ Bed oWME AL [ 1017 2T
= A Al Xt -
o|Hl E o|o FTEE
SxotaE Fu AE (laag 2ol H|SAstsze of 0125%0icH
13:44:45.7 0 Hm mzio|E THEO XANEsE AR et A
H Moz o, HXXA 8l
TAIIEE Ha 57 [CVR=FHS2 055
13:44:46.2 05 =72t d|™Ea&ST
x|
A2Z2E HAALE Eol H(O|FEI|EA AR (AZE ZE+= FADECLEZR
13:44:47 4 1.7 Hu &2 B =Y st 3. HXXA
=1
Bejol3 HE x| 0|20z =& Al|Edolz HE fx= =Y st
13:44:48.3 25 ofl & &Hm E& =} H eEED NEFE X4
Ay Moz od. HEAXA
B2
A2ZAY  X|'Qotd (A=Y MINAZE (AEUR = FCCERH 22
13:44:48.8 3.1 Mo 522 ot . HEXX|A #Of 0.7

[3% 10] o] &2

719

-
j A

Az oWE A

1.11.2 ZZ2 847184 x](Cockpit Voice Recorder, CVR)

=

£5

2

AL N7 2R3N [CH RS AsAAu A2 AL+ Solid-state

37 2ZASA47] 24X (CVR: Cockpit Voice Recorder): AZFA} . m)=+ L-3COMA}, &3/ : SSFDR(Solid
State FDR FA2100), 3% : 2100-1020-02, € ®d¥H & : SSFDR-000147391
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olo] 47) MQ FLz A7 TR UAZsATH
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1121 52 A9 3

B72 ol gul Fsls BFEPL BE2AUT® 5RE 4iol(HE
B49} == B5Alol)o] 243 Elolo] walSe] [19 617 Lol BFE F
A4 H97 A AAT —sM PEEE AR A 29k 2tk 4R eholo]
A FE2E ol ATk

B 7,034ftell A 8,600ft Atololl F= FoA UATH

—|—‘

38) &+ =7 gl S(runway distance remaining signs): ©|Z&F3tE 7] ZFANA FF 2 oA
2 olgiH|olAE dHFE FAW(A: FFEAYST ‘5 B AX7F &F=233L T
7MA ek 5,000ft7F EoldeS dEFE FATOITE o] AT HH T2 EAEFEY e

GFZ15RE o]z FalE FF 7oAl EF233L AD7EA °F 7,000ft7F Fold S ¢ Eh

©
\;:L
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FE oF 5,269fD)l A AlZFE O] 107t AolE 4719 FXtoE BEEEHOo] UE
Wt 10¥ Elolo]e] F(groove) A= 47 oA EF AWISA YERGS
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1st section 2nd section 3rd saction 4th section

(78 7] A% Eolo] 7

22} Elolo] EF L FF 233 ATORRE oF 7224f(FHOZRE oF
5,079t A ThAl AlZFE o] 66ft Aol2 YElGom, HEx E}o]o] EF oA
et A8Ec] FEZE glel [ 81 o]l dAAM  FHedoh
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32} Efolo] £ EFE33L AGOBHE oF 7,543ftol A AlZtE o] 114ft
dolZ, 43+ Elolo] EHL FF 3L AlTholA F 7.858ftoll A Al ZHE o
72(t AolE ey

1123 22e0)A dH} 5 &7

N277T+ AWNZRFAX 71 SF2ZAXMNA FH=o 2 oF 23ft(Tm) Bl A
B2 &F233 o B2 Z(stopway)E o] 2at¢ith

A 2E A T N2779] AEREAA ) H9F TR &
oz #olAr [17 9lsh o] BF=3ZL FHA o
2gol 4 GEe] HZRELS wato] Y= AT

o>4

He Hzoz
e 9

68{t(295m) ]|

B

=t
o
A

rr

o] % N277¢ HRFHA e H¢F FAFAAA Y by 8 2o
A QHHUe] S FE OF 1ft oo FAYE FRE FEH Z0OE
et o] 252 2deto)A ¢HHY FERES AUWEA A ARG
7} o]Z oF 49ft(15m)oll A FH$-= FE Ao ntFE Ao, oF 138ft(42m)ol

N AWERFA G FAAY] Aol FER EH o], oF 951t(Im)el A FH-5-

o] N277& ZAglolA <HE VoA oF 622ft(190M)E U] AR & S+
233l FHA ek 1591ft(485m), EF=E FTFAZAGAA FHHo=E o
75ft(23m) Hloju BA = A

40) WIBAE7)S4A] 0l oty N 7° 2ol QtEluel] AL 4bkisE FEF T AWRFAA 7L
E4E0S-S eIt (AWR543- ‘In Flight” 2%, “Unsafe Nose”  #AD)



(1Y 9] N277 &F=2o|& & A=

1124 =34 71AHF

ZEX Q_H%'BHEEHEJ_O]] = Az sAf<L=Fol(engine fire handle) 371+

a9 1013 Zo] BT dAnet fos ATt A FAUNL, BEFTY
A A & %fo](APU fire handle)= 2= A &2 Aol AT HIGH
A7) (emergency PWR selector)= ARM $X]o] lew, g2 xe=
7H&RE Mol glojA AR fA ol A=A AFE= AT = gl



(29 11] 3 Zo] 2FAo] FIFE Je=(forward pedestal) A5 H & o]
A8 7](auto brake selector)= o] FHA|(T.04D] AL, 37/ AR F¢
A= g (fully retard) Aol 3718 FEHA de S AU (Eully
deployed) $1x1o dRom, 3719 ARAE ka9 XE= 2off) A
AATE.

2y=Hgo]la 3ME(speed brake handle)e HhA|FAN(full ground
spoiler deployment) ¢x]o At &3 2L &5 W& A= 1029 A7
A=A el AL Dial-A-Flap2 105 2HA At

41) A= B g ola Ad7]|(Auto Brake Selector)”7} T.O.Y X2 A H 25 Hg o] ZA A= o] ARME o]
As S o]FE7] Al 100kts o] FollA 2x 7t A2 uf BEolaAxH 134 22RE HU
BHo)=art AFH ek 100ktso|stoll e H4 BHEolart Algd
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Zol 8719 9% FRFAN FFIAAT,
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RUN DATE: DEI0AE G5 VERSION 0200 MeCCL VERSION: 0203 SCSSION NAN D sessbD RUN THAL: 141235

MODEL MDA UPS INCHEON REJECTED TAKEUFF ANALYSIS

GW 625500 195F1 APS 10/5LATS EXT/CEAR DN
UPS PRELIMINARY

=
5 T T
=
= Bl oottt s adbonn e Besibi ol andicae A bl s b s Bl s s Bl BB Bl
=
2 =
5=
o D2
Z o
S
3 o 0
3 =3 [
= <
S B fitd ‘l
= y l"v’i‘
S S RS e R RS . SV U R e {4
=2
=
= B e e e e o |
=
=

T T t i f
o 10 20 B +H o Bl it 80 g0 100
TIME

——=—- [CSC WITH 048 BRAKING FACTDR
FRR DATA

(198 12] N2779] #H&5E 2

uly

1o

Ad AIHEIAD

f

YA MD-11 &5717F b3k Als$7d (braking configuration)ell A ©]

e Asel AEAAANE 2Ee] AF weAde shart

e
O

5 2]
EOANE 2L olF F7 629,500lbs, Flapl0, Flex 30, #A|]/d4< % 185kts
A olFEAEA S, AFHAA Ao 45, ASAA A A5, A

ER2 ARE, @Ee 52 FUAH, sfHis 0, 972 % 19CE s

b
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wolA¥ AR, A& 185kisel A AAAA ] wEARE [E 1113 7
1o AEHo] BERA AR A AAALE
ok 500ft7} Z/HEAT. ZYHERAS] 1T JuiA HeE FEHA
60% ASEEo] BRHo=M AN AL A4 AuT} o 1550 Z715)
1=8
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E
)
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e
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R
Hu
o

N

O|FXZ7| MD-11 Zo&EX| AlH
629,500 Ib, Flap10, 19C, Sea Level, Flex30.
Start Reject at 185 kits, Max Reverse Thrust, Ground Spoilers Deployed
atg O| B &F AlZIEH HX|7HX|(ft)

ZE =HEEXM =z EHzolm Jt& -

. 44)
CLGZ ) 12100
& FEAEHXLt 2F FEFEX|
Zf Eeolm3 718, SAEHEEX B 12,600
gol=z els
ZE FEETR L 2F FERAEERO
HaHz o229 60% 7t8, E4=EEZ 713,650
x| Baol3 §iS

[ 11] N2779] A& &7 W& 715 A AL

1.16.2 2N X A4

= AddiEe2 UPSe MD-11 AlEZE elEoA A 712 AU &
A%, MEl7)o] Adcenter gear failure), RTO$} #HHA

A dste] Elolo]
A7t A AN B 5 AEdelH A3 FA(simulator fault options)#  UPS
+gsFde Td 2 A 55 FAsAT

2ol & Audled Al g2 AAAY, dFe7] A 45 52

WA Avste O & Yok

44) JHFF 5= 8L AGRE FE7FA 9] dol= 12,303fte] o
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AT B tE oFY §hE, S4E SEiEg ol 2o tigh

T2 Jdd-F3d RKSD, &= 33L, Runway dry
7] =3 10, 9= 188,800 1bs, T 628,900 Ibs, CG 19.4% MAC
- 34 FF, 71 19C, Al 9000m, 719t 1012hpa
S(kts): V1-169, VR-184, V2-191
gk VI+8 ktsoll A F42FAA &4 3 Bolo] 3, HYD 1 2%

ol 57 Ao oliE 7t ATATE

- 22 E 27} A ZHELE] 8lg 7] £ &% 80 kts7hA]: 29.3%
- z‘g}ﬁg— | &% 80 ktsollAl V17bA]: 22.1

- V1A F,lro]o{ Adr A7t A17kA: 3.2%

- A3 HAR| o4 RTO 7WAI7HA]: 2.0%

- RTO 7/AA oA 80 kts&2 Z+H&71A]: 17.9%

- 80 ktsoll 4 “=g7]o]” A2} AI7A: 1%

- Aol Aol BFER o]YrtA: 45%

- =7 olgoA 27 AR A 23.7%

- F 28N 1R 42.7%

=

s Ol EAEFY Ao FHA oHE 7 ATAHS

- 22 E Z7} AZARE FE7] £% 80 kts7hA: 29.3%

- 80 ktsell A4 V17}A]: 22.1%

- V1o A glolo] A3 A7zt Hu7tA: 3.2%

- A% AR A o] FAHAAA] 1=

- V1ol A Vr &3 (“rotate“)7}A]: 7%

- V1o A o] FH ¢ = ’%%Q’é( Positive climb40)“)E&71A]: 13%
- V1ol A 25819 WEAE 2 AR 7MA: 16%
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N

15) ZFAZEL ARAIB 2AFo] molnlalgx] Ad %3 HUeE B AHe FAHNA A4EH X
olt}.

46) FE7I7F O HRF AF FART 2FA} DEA FALEATL ARHA BEe ANTEL el

3o o] E migEY ZFAlAl “Positive climb “2ta &3] &Y
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Figure 4. Detailed view of Pressure Lines from Left CLG Anti- Figure 5. Detailed view of Return Lines from Left CLG Anti-
Skid Manifold (C-1)- Bent and Fractured End Fitting.

Skid Manifold (C-1)- Bent and Cracked End Fitting.
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Drag Brace Tube-Fracture B Center

Drag Brace Tube-Fracture A Center

(19 21] 3ttH A - B 54 SEM AFR(Dimpled Rupture)
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52) EDS(Energy Dispersive X-ray Spectrometer): A= ”]ﬁo oA Y HAo] AlHF ¥h-3-Eho
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53) HRC (Hardness Rockwell C) : 2344 % C 2AY. 150KG 3+5< tlololZs QIWEHEZ AFE 3
< Yeiv= el

54) 300M =9 ZFE=H9= 53~55 HRC 4.
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1.16.7 Brake Temperature Monitor(BTM)/Tire Pressure Indicator(TPD

BTM56) @ TPI5?D AFE S A ZHAL] AFZ eHSAFRAN)S®O) A Alan] 3 o] A
HE gzt A iE AFEE AdE A AA 2 2 A3
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Aste] Aol izl ArEe] ZFHAY & 8 &< 7 #
3719 B& 715 ALSFDR/CVR)S &8st At 13 AAHS £4513]
=

55) South Bend, Indiana, USA

56) BTM(Brake Temperature Monitoring) system: F ZFAx9] AEA% L8 ZH3le] 2Z 40 A
o}

57) TPI(Tire Pressure Indication) system: Efo]oje] t&ES =A3te] ZF 2o AL

58) 2802 Safran Drive, GRAND PRAIRIE, TX 75054 USA

59) Component Maintenance Manual 32-46-01
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UPS+= A ZAE E3}ste]  ‘Incapable of flight” o thdl 7]+ 31X
&3 9o ‘Incapable of flight” ofFol ojgk 242 7]4e] dAtto] G

Qth. 181 UPSE V1elF o] BX7]2 st AL a4 @=v1 arglth

UPS+= 2016d AAFAETHACQHAANA] VI+bktsol|l A dzlo] o FE4
(FOD)o] &d=o] 400ft AGLolA X &, 700ft AGLAIA Q7] H &/ A A]
900ft AGLol| A <12 11 2Hengine seizure) 308 mon|3Ax] THS 3N
=3

Fa712e B diT FdeFd TS At

syl
20154 Oo[Hl E DE/H|H A PF V1 VR V2 ﬂk?)_
6 Month SPOT Engine Failure 1200’ Capt 145 162 169 179
6 Month SPOT Engine Failure 500" FO 145 162 169 179
LOS62) 12-1 Engine failure V1+3 FO 134 154 165 137
LOS 12-2 RTO Engine Failure V1-11 | Capt 166 183 190 145
LOS 12-2 Engine failure V1+5 Capt 166 183 190 171
MV63) 12-3 Engine failure V1+9 Capt 143 156 162 152
MV-12-3 Engine Failure 200 FO 143 156 162 172
12-3 SPOT RTO Engine Failure V1-73 | FO 143 156 162 70
12-3 SPOT DU 5 Failure V1-13 FO 143 156 162 130

S
20144 o[Hl E D&/ ™ A PF V1 VR V2 Tkt)
6 Month SPOT F/O AIR SPEED freeze Capt 134 153 162 70
6 Month SPOT Engine seizure 200" AGL Capt 134 153 162
LOS 12-1 Engine Fire 150" AGL F/O 134 153 162
LOS 12-1 GND Sensing SW-stuck F/O 134 153 162
MV 12-3 Engine seizure Vr-5 F/O 134 153 162 148
MV-12-3 Engine seizure 250" AGL Capt 134 153 162
12-3 SPOT RTO-Eng Slow Acceleration | Capt 134 153 162

[3£ 13] 2014, 20153 UPSALY *&sFd &H W& (Viel: A3 A)
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EVACUATION

COURIERS . . . . . . . .. .. ... AERT

After aircraft has stopped:

OUTFLOWNVALVE . . . _ _ . . VERIFY OPEN
FARKBRAKEHANDLE . . . . . ... . . PARK
FUELSWITCHES . -0 o sow men oo - OFF
EVACUATION COMMAND. . . . . . _ INITIATE
ENGFIREHANDLES . . . . . . o . . . DOWN

MOTE: If required, dischange fire agent.
APUFIREHANDLE. . . . . . . . . . . PUL
MOTE: If required, dischange fire agent.

EMER PWR SELECTOR . . ... ... .. . OFF
BATSWITCH . . .. .. ........ OFF

NOTE: If appropriate, designate a crewmember to
deplane with the PSELT.

[END OF PROCEDURE]
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| SZI|AD AR A
A2+ =0 RW33L
o|HI E ojo|(=H
(UTC) | (kts) | ZCHn}x| |HE o|oj(xH)
Z2|(ft)
V1 169
UPS61 VR 184 TOW 629,000 LBS, FUEL 189,400 LBS, FLAP10,
N277UP FLEX30, OAT+19, PACKS OFF
V2 191
13:43:57.0 0 12027 | Starting the Take off roll
13:44:19.8 81 10677 | 80 kts
13:44:38.0 149 7261 | V1-20 kts
13:44:44 1 169 5614 | Reaching at V1 speed @ V1
13:44:44.9 172 5377 | "V1" call (Start)
5269~ . ) ) @ CLG #9 Tire
5162 First Tire marking failure
13:44:45.4 175 5230 | "V1" call (End)
CLG#10 Ti
13:44:456 | 175 5171 glure e
Acceleration Spike occur(VERT G: @ CLG D
13:44:45.7 | 176 5128 | 0.0725->-0.664, LONG G: 0.17->-0.075, LAT G: |~~~ ~89
0.033-> -0.305)
5079~ ) ) ® CLG moves
5013 Second Tire marking after
" Sound of Crack [sound of loud two non normal ® CLG contact
13:44:46.3 178 4961 sound, 0.55sec long] AFT Fuselage
Tire failure aural warning ) .
Tire failure
13:44:47 .1 180 4732 | [tire failure warning overlapped, 2nd warning ?ural warning
began 0.6 sec later]
A4 181 . First action of
13:44:47 .4 (182GS) 4635 | Throttle angle begin to decrease Rejected TO
Rejected TO
13:44:47.9 182 4475 | Sound of triple separated unintelligible voice announce and
1.4sec long control transfer
© Indication of
eCenter LG fe, LG ter NOT DN Locked
13:44:48.0 182 4444 enter unsafe center ocke CLG NOT DN
*ENG2 THR at IDLE Locked and
Unsafe
«Both brake pedals begin to be applied. @ Brake press
182 *Brake press sys 1R abnormal (0~400psi) for sys 1R abnormal
13:44:48.3 4351
(185GS) 18sec then o psi @ Brake pedal
apply
eSPOILER begin to operate ©® SPOILER
*THRUST REVERSER-UNLOCKED begin to operate
13:44:50.0 179 3824 | eBrake PRESS Sys 2L increase @ THRUST

rapidly(18->2,150psi
eMaster caution on

REVERSER-UNL
OCKED
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A2+ =5 | RW33L
o|HI E olol(x=x
(UTC) | (kts) | ZCHn}x| |HE o|oj(xH)
Azl ()
*NOSE Gear Compressed LR_IN FLT(3 SEC)
13:44:52.0 166 3223 | +HYD PRESS1-LOW for 1 ® HYD 1 QTY
e ) or 1sec begin to decrease
*HYD 1 QTY begin to decrease
13:44:54.0 154 2658 | THRUST REVERSER-1/2/3 deployed
13:45:02.0 99 803 oAvallabI.e brake pressure 1 starts declln!ng.
eHydraulic system 1 pressure starts declining.
13:45:03.0 96 Hyd QTY 1-0 (continue) Hyd QTY 1-0
13:45:04.0 89 438 | Hyd Pressure LOW 1 (continue)
13:45:06.4 81 Landing gear aural warning sound
e 79 . ® Excursion of
13:45:07.0 (90GS) 0 | Excursion RWY33L END RWY33L END
49 . . . Collision with
13:45:15.7 (48GS) -1031 | Collision with Localizer ANT Localizer ANT
13:45:16.0 47GS NOSE Gear Compressed LR_IN FLT(2 SEC)
13451180 | 31 1176 | LG Nose-Unsafe ® LG
Nose-Unsafe
13:45:20.1 29GS Captain order Engine shut down
13:45:23.2 19GS Captain order emergency ground egress
procedure
13:45:26.0 9GS FUEL SWs OFF FUEL SWs
OFF
13:45:28.0 0 -1467 | Aircraft STOP GS 0
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2.3.1 V1 7}A &37] RAA &3

7S ZFEIL AT =HE 276ftA Mol Histe] 13:43:577 o] F70
gFE A AT N2772  13:44:1987%  “80 kts"E AAH  13:44:387
149kts(V1-20kts)7Doll  =star ojw) ZF=233Le FHE7MA WA=
7,261ftA .

700 N27701&53H AW ol FFF 629,500 lbs, FLAP 10, ¢J¥=2% 19C, 1A= &F=, FLEX
30/EPR1L.61/PACKS OFF, o|&%& FAlFA 195 % MAC, V1 169 kts, o] &34 =(VR) 184 kts:
A% FFAANA FsAAZ AAEETE AZHE s S, HaolFAALE(V2) 191 ks, VIZHA]
7FEAY 6,528ft, V1dlA HA A 5,385ft, 7F&58AAY 11,913ft *AA T &5233LY AlGEH
B 97t Aol 12,303ft(3,750m) o] o
71D UPS MD11 &37]2% ¥ 02.11.8(RIFA =} Elolo] )el= ©o|F F Elolo] 1A Aol Fo AL
For F37] 571 VI-20 kitsE 2347 A oe olF< A&Kse AL 1yste) golo] u%
o2 st} A5l Fadrta HAIH Stk
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N277UP (MD11, 2016.6.6) In-depth View - 10sec ARAIB
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B9k ol @ WAL BFEE HolUs|AA 165 W

o o) o O 01O X O =2 37 = = O
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I | | | !
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2 T
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| |Start Takeo# (134358 8)] : = :
4000— ! | ! i | Tlro‘Aurnnﬂ'mrnH :44:47 1))
ZOM_I Erho ;'”"555 Sy el Brake PRESS AVAIL| SyS os—— |
400 =+ == SE : BES: 8l i i | |LG Apral Warn (13:45:06.1) 75
200 = Brake PRESS Sys 1 R (fsi) _A( i Hrake PRESS Sys 2 Hitoss———— | =7
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P |
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y ¥ i T o
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: i i S S e e e s
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N277& ARWEHo] EoE™ o|FE7IEA7F AlAtE o &+ 181kts(X]

=S|
FEE 182kt)A L FFE33L Aol A oF 7.668(t(F oA oF 4,635 A

932 o] FYeolo] 33 EAHe BRI AkelA oF 7657 A
AA FRHUT webA 714 FYAFRAIL S50 BA A2 Folr}
B3kl FYerololzt

eFo] FRH=

N277& V1A o|FE7|E AlZs X A7LA] <F 979ft7} 2L FH QT <F
12kts S5 A

73 N2778 29 7o) FHRPAMEZE} 13444747 057 AAstel 1344487 A 29170
S95ET 197 31 A9 FARAYN(AZE)E 134448373 A9 X S2eHYTh. ARAB
£ 29 dzlo] ZolSy] AAH AHL o EAE AL APew AsAT



ZIA =ALE DM

AT
1x
o
Of

N277UP (MD11, 201666) AC Condition - 60 Sec ARAIB
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FHF A: CVR 5FHE(|FAIZTE AR 7HA])

CVR TRANSCRIPT

Transcript of a  L-3Communications FA2100 (P/N
2100-1020-02, S/N 000147391) solid-state cockpit voice

recorder installed on a MD-11F, registration

number

N277UP, which had an accident during take-off in

INCHEON airport, South Korea, on 6th June 2016.

LEGEND
CAP Captain Pilot
FIO First Officer
P3 Pilot as the Jump seat
UNK Voice unidentified
GND Ground Service
ATC Air Traffic Controller
TWR ATC departure frequency
AlC Aircraft Automatic Call
[] Editorial Insertion
T Unintelligible Words
Hi# Expletive words
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N277UP(MD-11F Jun 6 "16) ARAIB
INCHEON Airport CVR TRANSCRIPT

uTcC' SRC Contents (Original)

13:43:55.3 CAP cleared for take off, UPS61

13:43:57.8 F/O clear for take off

13:43:57.9 CAP okay cleared for take off

13:44:02.1 F/O set take off thrust please...
13:44:04.2 [sound of engine rpm increasing]

13:44:04.7 CAP thrust set
13:44:054 F/O thank You

13:44.07.0 [sound of clicks]
13:44:19.8 CAP 80 knots
13:44:20.7 F/O checks

13:44:42.2 [sound of click]

13:44:44.9 CAP V1

13:44:45.6 F/O roger
13:44:46.3 crack~[sound of loud two non-normal sound, 0.55sec long]
13:44:47.1 A/C Tire fail, tire failure tire failure tire failure [tire failure waring

overlapped, 2nd warning began 0.6 sec later]
13:44:47.9 UNK [Sound of triple separated unintelligible voice 1.4sec long]
13:44:49.4 UNK o
13:44:49.5 F/O you got it, abort
13:44:50.3 CAP got it

13:44:51.6 F/O come *** you need(?)

13:44:52.9 F/O [sound of breathing. 1.25sec long]
13:44:55.1 F/O ** you need to stop the ###, man
13:44:56.9 CAP max ***

13:44:58.6 F/O max brakes, max brakes

13:44:595 CAP max brakes ON

13:45:01.7 F/O spoilers

13:45:01.7 CAP max brakes I'm alreay *** point

13:45:04.2 F/O stop! ### [with breathing hard]

13:45:064 A/C ding! landing gear, ding! landing gear, ding! landing gear
landing gear [landing gear aural warning sound]

13:45:06.8 F/O  stop! ### ###, u~ah

13:45:10.2 [crash and impact sound repeats 7 times. 10.4 sec long]
13:45:15.2 CAP hold on, hold on

13:45:20.1 CAP shut all engines down, shut all engines down

13:45:23.2 CAP emergency ground egress ###-

13:45:27.1 F/O emergency ground egress

13:45:28.2 P3 where is the book | can't find

13:45:29.0 UNK b

13:45:29.5 [End of CVR recording]
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AR 3: €45 Apporoach Lights & localizer antenna
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AR 5 #9 & #10 Tire (2YFFA)
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#4 tire

Front view




