TECHNICAL REPORT

Accident which occurred to aircraft McDonnell Douglas DC-9
and Boeing B-727-200, Registration EC-CGS
and EC-CFJ, in Madrid-Barajas

Airport, Spain




WARNING

This Report is a technical document showing the point of view of the
Civil Aviation Accident Investigation Commiseion relating toc the circumstances
of the accident subject of the investigation, its cause and consequences.

In accordance to the proviesione of Annex 13 to the Convention on
International Civil Aviation, and Article 13 of the Decree dated March 28th,
1974, the investigation has an exclusive technical character, not being
conducted to declare or 1imit rights, nor personal or pecuniary liability. The
invectigation wae conducted without using necessarily proof procedures, and
with the only purpuse of preventing future accidents. The results of the
invectigation do not preclude nor prejudge those of a sanctioninag proceeding
which might be initiated in relation to the accident, and according to the Air
MNavigation Law.
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Operators:

Gircratt type and model:

Naticnality:

Flace of accident:

Date and time:

AVIACO

1IBERIA

McDonnell Douglas DC-?
Boeing B-727-26@

Spanish

Madr id-Barajas Airport
an® 28’ 24" N

03° 33/ 34" W

December 7th, 1983

at BE37.2%9 hours.

NOTE: All times in this report are G.M.T., except as specified other-

wise.

SYNOPSIS:

dircraft Boeing B-727 EC-CFJ of IBERIA Airlines, operating scheduled
flight IB-358 (Madrid-Rome), and aircraft DC-? EC-CGS of AVIACO Airlines, oper-
ating scheduled flight AD-134 (Madrid-Santander), crashed on runway 1/19 at

Madrid-Barajas Airport.

B~727 aircratt had been cleared for take—-off on runway B1 and was at

lJlI

DC-? =aircraft had been cleared to proceed to the holding point at run-

way B1 through the outer taxiway.

The accident occurred approximately at 883%9.2% hours, on december 7th.,

1983.




As a result of the impact and instant fire, the DC-%? aircraft was to-
tally desiroyed, dying the whole of its occupants, 5 crew members and 37 passen-
gers,

The B-727 aircraft lost almost all of ite left wing and main gear of
the same side, sliding on the runway about 4é0 meters, until its final stop, re-
maining facing the opposite direction of take-off, on the left edge of runway
B1. As a result of the impact and of the spilling of fuel from the left wing,
there was an almost instant fire at the time of the crash, which subsequently
destroyed the aircraft.

34 passengers and 8§ crew memberc out of the 84 pascsengers and 9 crew
members, survived. 50 passengers and one assistance crew member died as a result
of the impact and fire.

The conditions of visibility at the airport were of daylight and in-
tence foaq.
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FACTUAL INFORMATION

i

o1

Hictory of the flight.
1.1.1 DC-9 Aircratft.

McDonnell Douglas DC-% aircraft, registration EC-CGS,
property of AVIACO Airlines, was ready to perform, on December
7th., 1983, +Flight number 134 of the caid airline, a scheduled
flight between Madrid-Santander, with a total of 5 crew members
and 37 passengers on board. The aircraft was placed at parking
number 8 (Northern Area) at Barajas Airport. 1t was carrying
5,686 Kilograms of fuel.

The operation was 33 minutes behind s=chedule, due to
weather conditions (fog) at Barajas Airport. '

At 8829.16 hours, the crew requests, in Ground Frequency,
clearance to start up. The Ground Controller informs that he will
advise him, giving him the GNH.

At 8838.1% hours, the Ground Controller calle the &ir-
plane to start up and after the airplane replies, he gives the
enroute clearance, frequency and transponder code, After reading
back, the crew requests modification of the route, though it
later informe to ground that it agrees with the first clearance,

At 8833.208, the crew requests clearance to taxi, being
cleared by ground to "HOLDING POINT RUNWAY ZERO ONE THROUGH OUTER
TAXIWAY AND  INFORM WHEN LEAVING NORTHERN AREA AND ENTERING THE
TAXIWAY" ("PUNTO DE ESPERA PISTA CERO UNO POR RODADURA EXTERIOR Y
NOTIFIQUE ABANDONANDO ZONA NORTE Y NOTIFIQUE ENTRANDD EN LA



RODADURA"Y, to which the crew replies, "OK THROUGH QUTER AND I
SHALL CALL. WE ARE NOW LEAVING THE NORTHERN AREA, WE ARE NOW
GOING TO LEAVE THE PARKING AND 1 SHALL CALL" ¢("DE ACUERDO POR EL
EXTERIOR Y LLAMARE. ESTAMOS ABANDONANDO AHORA LA ZONA NORTE,
UAMOS & SALIR DEL PARKING AHORA Y LE LLAMARE"). At the same time
of this transcription the aircraft starts moving.

At 6834.24 hours, there is a new communication from the
aircraft "AVIACO ONE THREE FOUR LEAVING NORTHERN AREA" ("AVIACD
UNO TRES CUATRO ABANDONANDOD 2Z0ONA NORTE")>, replying ground,
"AVIACO ONME THREE FOUR RECEIVED CALL ENTERING SEGMENT 0SCAR FIVE,
PLEASE" ("AVIACO UNO TRES CUATRO RECIBIDO LLAME ENTRANDO EN TRAMO
0SCAR CINCO, POR FAVOR"2, to which the aircraft answers, "0K 1
SHALL CALL" ("DE ACUERDO LLAMARE").

Later, at 8839.88 hours, ground asks, "AVIACO ONE THREE
FOUR REQUEST YOUR POSITION?" ("AVIACO UNO TRES CUATRO G ME DA
POSICION?"), the aircraft replying, "LOOK, WE CANNDT SEE 0OSCAR
FIVE INDICATORS ON THE GROUND, WE ARE TAXIING WITH... HEADING
ZEROQ, WITH HEADING ZERO NINETEEN, WITH HEADING ONE HUNDRED AND
MINETY, SORRY AND APPARENTLY WE WERE ENTERING THE SEGMENT"
("MIRE, EN TIERRA NO SE VEN LAS INDICACIONES DEL O0SCAR CINCO.
ESTAMOS RODANDO CONNMN... RUMBO CERC, RUMBO CERO DIEZ Y NUEVE,
RUMBO CIENTO NOVENTA PERDON Y APARENTEMENTE ENTRABAMOS EN EL
TRAMO" ) . The cracsh took place immediztely after this
communication had finiched.

1.1.2 B-727 Aircraft

ARircraft B-~727 of IBERIA Airltines, registration EC-CFJ
was going to perform scheduled flight number 358, from Madrid-
Barajas (Spain) to Rome-Fiumicino (Italy), with 84 pascengers and
9 crew members on board. It wae placed on parkKing number 54 at
the International Terminal of Barajas Airport; at @536 hours it
was refueled with 14,286 Kilograms of fuel, in accordance with
ite operational flight plan.



EmbarkKation of passengers began at 8885 hours, once the
crew had undergone the normal pre-flight checks.

At B821.36 houre the crew, in Ground frequency, requects
clearance to strat up. The Ground Controller just acKnowledges
receipt indicating that he will call. At 8825.1é houre, the crew
requests confirmation to start up and "push back", to which the
Ground Controller replies that in order to avoid delaye at the
holding point, he will clear them in approximately two minutes.

At 6B246.28 hours, Contrel clears to start up, ogiving at
the same time enroute clearance. The appropriate communications
take place between Taxi and the aircraft, until it reaches the
holding point of runway 8!, at which time communications are
transferred to Tower frequency. The aircraft immediately communi-
cates through Tower <frequency that it is ready for take-off,
receiving clearance to enter runway €! and hold position. At
6836.32 hours, Tower clears for take-off, the crew acknowledging.
At approximately 8838.45 hours, the crew begine the take-off,
which is normal up to the time when the crash occurs, Jjust after
the Copilot calls Ul.



1.2

1.3

Injuries to persons

] P DC-9 aircraft

1 1 1 1 I
1 Injured I Crew 1 Paccengere 1 Others 1
1 1 1 1 I
1 1 1 1 1
1 Fatal I 3 1 37 1 = 1
1 1 1 1 1
1 1 1 1 1
1 Serious 1 - 1 = I - 1
1 1 1 1 1
1 1 1 1

I Minor/none I - 1 = I

1 1 1 1

1.2.2 B-727 aircraft

1 1 1 I 1
I Injured 1 Crew 1 Pacssengers 1 QOthers 1
1 1 I 1 1
1 1 1 1 1
I Fatal I 1 I o8 1 = 1
1 1 1 1 1
1 1 1 1 1
I Serious 1 4 1 26 1 = 1
1 1 1 1 1
1 1 1 1

I Minor/none I & 1 8 1

1 1 1 1

Damage to aircraft

1.3.1 DC-% aircraft

The aircraft was destroyed due to the impact, the {fire
and subsequent explosions.

1.3.2 Aircraft B-727

The aircraft was dectroyed due to the impact and subse-
quent fire,



1.4 Other damaaqe

Over &50 meters of runway were damaged, and numerous markKers and

marker wires were broken.

1.5 Pereonnel informaticn

1:8:4 DC~-9 crew

1.5.1.1 Captain

Sex: male

Age ! 54 vears

Licence: Airline Transport Pilot n. 1,844
Date of iscue: g2-vi-1972

Validity: G7--1984

Last medical

examination: _ 17-%X-1983

DC-2 Rating: 28-1V-1976

Flight experience
Total flight hours: 13,442
Total hours in type

as Copilot: 2,616
Total hours in type

as Captain: 4,896
Total preceding

six months: 337
Total preceding

?8 days: 142.45
Total preceding

30 days: 4.5
Rest period

prior to flight: 1 day



1.5.1.2 Copilot

Sex: male

Age: 39 vears

Licence: Airline Transport Pilot n. 1,835
Date of iscue: 64-1V-1972

Validitys 646-1V-1984

Last medical

examination: 17-111=1983

DC-2? Rating: B2-1U-1980

Flight experience

Total flight hours: 16,322
Totzl hours in type: 3,455
Total preceding

six months: 238
Total preceding

98 days: 187.83
Total preceding

38 daye: 15
Rest period:

prior to flight: 7 dave

1.9.1.:3 Acssistant crew

A1l the ascistant crew members held the appro-
priate licences and had undergone the proper training
COUrses.,



1

.9.2

B-727 crew

192l Captain

Sex:

Age:

Licence:

Date of issues
Validity:

Last medical
examination:
B-727 rating:

Flight experience
Total flight hours:
Total hours in type:
Total preceding

six months:

Total preceding

98 days:

Total preceding

3¢ days:

Rest pericd

prior to flight:

1.5.2.2 Copilot

Sex:

Age

Licence:

Date of issue:
Validity:

Last medical
examination:

male

43 vears

Airline Trancport Pilot n. 478
B5-X11-1946

G46-VI-1984

14-X1-1983

April, 19880
8,848
1,919
299
147

44

7 days

male

41 vyears

Airline Transport Pilot n, 1,594
23~-11-192%

16-11-1984

28-V1I1-1983



...1@.-

B-727 Rating:

Flight experience
Total flight hours:
Total hours in type:
Total preceding

gix monthe:

Tatal preceding

268 days:

Total preceding

30 days:

Rest period

prior to flight:

June, 1979
3,474
2,848

273
95
36

34 hours

1.5.2.3 Flight Technical Officer

Sex:

Age:

Licence:

Date of iccue:
Validity:

Last medical
examination:
B-727 ratinag:

Flight experience
Total flight hours:
Total hours in type:
Total preceding

six months:

Total preceding

98 days:

Total preceding

38 dave:

Rest period

prior to flight:

male
37 years
Flight Engineer n. 537
29-VU-1974
13-U=-1984
B5-V-1983
June, 1974
2l
7,211
319
137
23

44 hours
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1.5.2.4 Adesistant crew

All  the assistant crew memberc held the appro-
priate licencee and had undergone the proper training
COUrses,

1.4 Aircraftt information

1.6.1 DC-9 aircraft

Type: bCc-¢-32
Manufacturer: McDonnell Douglas
Date of manufacture: 1975
Serial Number: 47,645
Registration: EC-CGS
Owner: Aviacidn y Comercio S.A. (AVIACOD)
dgirworthiness
certificate: n. 1,419
Date of last renewal: 27-1X-1983
Valid until: 27-1X-1984
Aircraft total hours: 26,078
Total cyclest 17,989

Hours Date

Total since
inspection A: 8 67-X11-B3

Total since
inspection B: 8 B7-X11-83

Total since
inspection C: 874 B2-V111-B3

Total since
inspection D: 2,199 §9-X-79



Position

1

2

terials.

1.6.2

—.12_

Engines

Pratt & Whitney JTBD-9A

Time since Overhaul Total time
Serial n. Hours/cycles Date hours
647,827 7,991/7,991 27-87-79 21,4235
647,614 7,656/8,848 16-81-79 23,088

Weight and center of gravity

The center of gravity and load sheets were correct,
load documents did not evidence the existence of hazardous

Maximum authoriced
taKe-off weight:

Bctual take-of+
weight:

Center of gravity
at time of accident:

B=727 aircraft

Type:

Manufacturer:

Date of manufacture:
Serial Number:
Registration:

Owner:

Airworthiness
certificates

Date of last renewal:

Valid until:

48,985 Kilograms

37,831 Kilograms

2677354 MAC within limite

B-727

The Boeing Company

1974

26,828

EC-CFJ

IBERIA, Lineas Aéreas de Espafia

n. 1,385
14-11-1983

14-11-1984

The
ma=~



Position

= 15 =

Aircraft total hourc:

Total cycles:

Total since
check A:

Total since
check B:

Total sinte
check C:

Total since
check D3

Engines

21,525

19,934

Hours Date

128 14-X1-83

456 23-1X~-823

1,753  24-111-83

4,284  11-11-82

Pratt & Whitney JTBD-?

Time since Overhaul Total time
Serial n. Hours/cycles Date hours
655,171 1,637.687/1,4%4  18-84-83 25,85%.87
643,818 5,249.49/4,855  24-89-83 18,275.45
466,464 6,378.52/5,%914 85-18-83 6,378.52

Weight and center of gravity

Maximum authoriced
take-off weight:

actual take-of+f
weight:

Center of gravity
at time of accident:

83,552 Kilograms

468,234 Kilograms

287247 MAC within limits

1.mvm'_—"_ SEEE S
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Meteorological Information

1.7.1 The following is the

drid-Barajas Airport:

8738 hours

Windee: s vems seseis
Visibilityeeucun. ol
RJR at threshold 33..
RVR at threshold 61..
conditions...

CIDudS!IIIIIIIIIIlIlII
Temperature&dew point.
mHI0.0GIt lllllll = ® 2 E
6868 hours

I)Jindl'.il llllllllll L B

Visibi Vit sowes om vann
FVR at threshold 33..
RVUR at threshold @i..
conditions..sevensnnss
Clolide i s wvii
Temperature&kdew point.
MM o e i

L I I A |

8838 hours

Wit e IR O
WVisibi ity anwiess o
RVR at threshold 33..
RVR at threshold 81..
conditionSiae wumaie i

METAR information provided by Ma-

calm

188 meters
3668 meters
3088 meters
fog

sky énuisig1e
M B8 /M 08
1827

calm

288 meters
460 meters
4808 meters
fog

esky invisible
M ee°/mM ee”
1827

calm
188 meters
288 meters
388 meters
fog



1.7.2

i 15‘ =
Clouds. o i e asias o s . sky gnuisigle
Temperature&dew point. M 68 /M @8
D H s vw e s saes 1827
89688 hours
Windeesesenrsvannnnn .. calm
Visibilityeiesnuonn +.s 166 meters

RUR at threchold 233.. 368 meters
RVR at threchold 61.. 388 meters
conditions.icicsrnsas. foOQ

Cloudsamm o saviiemm & sky énuisigle
Temperature&dew point. M 86" /M 08
WHIIOIII llllllll L B B 1828

Below are included listings of RVYR readings furnished by
the integrated system. The figures have been calculated
with 180% runway lights intensity.

Readings are automatically printed every hour and zalco
when manually requested.
8758.51 hours

Threshald 19...:.44... RVR + 488 meters (%)
Threshold 33........., RVR = 486 meterc (%)

Mid point....... ceress RUR 250 meters
Threshold 15......... RVR 288 meters
Threchold 81........ . RVUR + 588 meters (%)

8868.82 hours

Threshold 1%9...:::... RVR 250 meters
Threshold 33...... « .0 RVYR 368 meters
Mid point.icivsvsnena RUR 256 meters



respectively.

(%)

.—16_

Threshold 15......

Threshold B81...

B986.81 hours

Threchold 19....:50:+
Threshold 33....
Mid pointas i vewva

Threshold 15...

Threchold B1l...00004.

8%81.27 hours

Threchold 19..c0caes

Threshold 33......

Mid pointisveianas

Threshold {5......

Threchold 61........

8984.11 hours

Threchold 19. 0vciesn
Threshold 33....¢..00.

Mg pointes o e

Threshold 1S5....0...
Threshold 61....

8%15.52 hours

Threshold 19...

Threshold 33.......-
Mid point.i.coian.s
Threshold 15.....

Threshold 81...

Signs + and - show the increasing or decreasing

I

RVUR
RUR

RVR
RUR
RVR
RVR
RUR

RVR
RVR
RUR
RVR
RVR

RUR
RUR
RUR
RUR
RVR

RVR
RVR
RVR
RUR
RVR

258
380

368
360
260
3608
258

360
3560
ase
3a6e
258

364
360
368
360
258

258
250
256
238
258

meters
meters

meters
meters
meters
meters
meters

meters
meters
meters
meters
meters

meters
meters
meters
meters
meters

meters
meters
meters
meters
meters

(%)
(%)

tendency
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Data on wvisibility 1is obtained by direct observation and is
estimated from the Observatory sited 388 meters from threshold 33.

RUR is taken from five trancmicssometers sited on the thresholds
of runways 18/1%2 and 15/33, and from other close to the intersection of
both runwaye. Reading ie simultaneocus at the Observatory close to the
threshold of runway 33, the Control Tower and the Meteorological
Office.

1.8 Aids to Navigation

Do not affect.

1.9 Communications

Tower-TWR
Services TWR
Call sign: Barajas
EM: A3E
Trancsmits: 118.15 MHz
e
121.7 MHz (Gorund Control)
121.5 MHz (Emergency)
Hours: 24
Each and every one of these equipments receive and transmit in

the same frequency and they include recording elements.



- 18 ~

1.18 Aerodrome information.

Madrid-Barajas Airport at an elevation of 489 meters (1,998
feet), referred to threchold of runway 135,

The geographical coordinates of the Airport‘c Reference Foint
(ARP) are: 48 degrees, 28 minutes and 24 seconds N, and 83 degrees, 33
minutes and 34 seconds W.

1t has two take-off and landing runways: runway 61/1%9 and runway
15/33, both with asphalt surface,

Runway B81/19 is 3,708 meters long and 45 meters wide, the true
bearing being 881 and 181 degrees. The elevation of threshold 81 is 594
metere (1,948 feetd, while the ejevation of threshold 19 is 598 meters
(1,936 feetl,

Runway 15/33 i< 4,168 meters long and 45 meters wide, the true
bearing being 143 and 323 degrees. The elevation of threshold 15 is of
489 meters (1,998 feet), while the elevation of threchold 33 is of 581
meters (1,986 feetd.

It also includes taxiways which are 38.5 meters wide with asphalt
surface.

Runwaye 81/19 and 15/33 are equiped with edge, threchold and end
cf runway high intensity lights (HIL),

Runway 15/33 is also equiped with centerline lights; white the
first 3,288 meters, 2 white and 2 red alternately the following 408
meters, and red on the last 388 meters.

Runway B1/19 is equiped as well with centerline lights but it
does not figure in the AIP.
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It alsoc Afigures in the AIP that taxiways include the Following
marking aids:

Centerline.

- Holding position.

- Edges.

Edge 1

ighte,

Flight Recorders

IS

corder?

Aircratt DC-¥

The aircraft wac equiped with a FDR <(Flight Data Re-
which was recovered.the morning of the accident. '

1.11.1.1 CVUR

The aircraft did not include & CUR. Due to its
date of manufacture, its installation was not compulsory,

1.11.1.2 FDR

The aircraft’s FDR was a Sundstrand, PN 181835
and SN 4114,

This equipment defines the following parame-
ters: time. heading, microphone pulsation, speed, alti-
tude and vertical acceleration.
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Speed readinge under 58 Knote may not be con-
sidered valid due to FDR design.

The metallic tape had plenty of dirt adhered to
it due to deposite of matter from the fire. Under the
above conditions its reading was impossible, so it wase
subject to a cleaning process. Several methods had to ke
tecsted because of the degree of adherence, thus resulting
in scratches which greatly hindered the isclation of the
correcponding lines.

Once cleaned, two further obstacles were en-
countered. First, absence of calibration in a displace~
ment of 8.85 inches from the 1line of reference, and
second, the syncopated advance of the tape as a result of
the numerous jams of the conducted reel,

Due to thece conditions the lines had to be
identified by means of the following three procedures:
- Highly enlarged photographs.
- Constant and moderate enlargement factor photographs.
- Direct reading with a microscope.

In  the case of the heading, the final coordi-
nates correspond to the second procedure.
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The time base was rebuilt, tsking into account
that the standard tape pace speed observed the average on
the <=ix minutes which were studied, in spite of the
syncopated advances,

It wae ceen that the exterior communications
microphone was pressed twice from the time when taxiing
from the parKing point began to the time of impact.

The other parameters did not provided relevant
information.

In certain zones the vertical acceleration line

had been virtually eraced.

fAircraft B-727

The aircraft was equiped with a CUR (Cockpit Voice Re-
and a FDR (Flight Data Recorder) which were recovered the
of the accident.

1.11.2.1 CVR

The aircraft’s CUR was a Sundstrand model AY-
357-C, PN 988-4885-074 and 9087.

After disassembly, the tape was found in a good
condition for its hearing.
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1.11.2.2 FDR

The aircraft’s FDR was a Sundstrand, PN 101435
and SN 3643,

There wer=z nz problems in reading the parame-
ters, and their figures, ordinates and abscicssas, comply
with the equipmeni’s calibration cheet. The slight dif-
ferences fall within the margin of error of repeatability
alven by the specification.

Thie equipment definee the following parame-
teret time, heading, microphone pulsation, speed, alti-
tude and vertical acceleration.

A study of FDR data shows it stopped recording
short after the impact took place.

0 The last reading indicates a magnetic heading
of 354 .

Speed readings under S8 Knote may not be con-
sidered valid due to FDR design.

Altitude reading shows that of the airport. The
vertical acceleration parameter shows slight wvariations
during taxiing due to brakKings, and during the final part
of the take-off run due to the normal effect of the
dampers.
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Wreckage and impact damage.
1.12.1 DC-% aircra+t

At the time of impact the aircraft was on runpway @1/19,
approximately 238 meters south of the inter%ectian of runways
81/1% and 15/33, with a true heading of 274,27, The DC-9 aircraft
was totally destroved by the impact of the B-727's left winag,
which hit it in the front over the level of the passengers cabin
floor, and by the fire and subsequent explocions.

The first impact of the B-727 fuselage with the DC-9‘¢
left wing’s tip, made it turn, remaining almost parallel and in
the opposite direction to the B-727 which was performing the
take-off run.

The remains of the DC-%9 aircraft were spread on runway
81719, over an area approximately 244 meters south and 58 meters
north of the intersection of runways 81/1%9 and 15/33,

The main body of the remains of the DC-? were found on
the left half of runway 81, between 158 and 1668 meters south of
the intersection of the runways.

The left wing remained on the right half of runway 81,
145 meters scuth of the intersection.

The horizontal stabilizer as well as part of the vertical
stabilizer remained on the runway’s centerline, 49 metere south
of the intersection.

The left engine remained on the right edge of runway 81,
48 meters north of the intersection.
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1.12.2 B=727 aircratt

At the time of impact the aircraft had just reached V

1
and was appreciatively on the centerline. !

The aircraft crashed with the left part of the fucelage
close to the bulkhead separating the passengers cabin and the
cockpit, intoc the left wing’e tip of the zirplane which had
invaded the flight runway,

The result of this firet impzct made the cother aircraft
turn, remaining almost parallel and in the copposite direction to
the B-727, 1losing part of the left wing as well as the same
side’s gear. The B-727 Kept on turning and moving on the runway
until it finally ctopped 466 meters away from the point of im-
pact, an the left edge of runway 8! and in a direction opposite
to that of the take-off.

A fire began after the first impact due to breakKage of
the left wing and consequent spilling of fuel, which subsequently
destroyed the aircraft.,

Medical and Pathological Information

1.13.1 DC-%2 aircraft

The whole of the occupante died instantly, cuffering
serious traumatiems ac a result of the impact and 1later subse-
quent explosions,
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The traumatic injuries of the survivore as well as thoce
of the fatal victims, were caused as a recsult of:

a) the initial impact of the DC-%97¢ left wing’s tip with the
part of the B-7277c fuselage close fo the bulkhead separ-
ating the passenger cabin and the cockpit.

bl the dynamic forces generate% by the acceleration at the
beginning and end of the 188" turn.

The concequences of the emoke and the fire which beoan
when both aircraft collided, together with the traumatic in-
Juries, incapacitated a large number of victims, preventing them
from leaving the aircraft.

1.14 Fire

It may be considered that the fire was instantanecus after the
breakage of both aircraft’s left wing, <pilling the fuel they con-
tained.

1.14.1 DC-? aircraft

It may be concidered that the zone on which the remains
were spread was affected by only one fire.
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1.14.2 B-727 aircraft

The pascsengers of the B-727 were affected by the fire and
smoke from the time of impact to the time at which the aircraft
stopped and was evacuated.

Recscue and survival

1.15.1 DC-9 aircraft

There wac no poseibiltity for survival.

1.15.2 B-727 aircraft

Survival was poesible except for the five persone who
died instantly as a recsult of the impact of the DC-%7s left wing
with the fuselage of the B-727. Instant fire which occurred on
the aircraft’s left side as well as its subsequent violent turn,
inczpacitated the rest of the victims whom could not reach the
exits,

Tecets and Research

1.14.1 Analysis of the trajectory

The task of determining the aircraft‘s trajectory {from
parkKing stand n. B to the point of impact, encountered the prob-
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lem of unknowing the speed’s development during the pericd in
which, according to the activity recorded by the heading, the
aircraft was in motion at the airport.

A preliminary estimate resulied in an average taxiing
speed of 6.3 ¥note. This figure is about 8 times lower than that
which the FDR on board the aircraft is able to record under the
most favourable conditions.

The parametere read and recorded, time and heading, just
provided a number of vectors of which ic Known their time of
action as well ac the argument, which meodule is unknown,

Studyving the case, it was found possible to create &
series of cpeed figures which once decsignated as a module to the
incomplete wvectors available, would allow the evaluation of a
model of logical trajectory. 1In view of the foregoing and taking
into account the Known evidence, the following conditions that
uould have to be fulfilled during the whole of the model trajec-
tory, were initially established:

1 The airplane never left the taxiwaye nor  the
take-off runways.

5% When leaving parking stand n. 8, the airplane
followed tge correcponding guide 1line (true
heading 14372 towards exit "J".

3° The error of the compass (which <chould have

been within the normal tolerance 120), is sup-
posed constant throughout the trajectory, and
was established in accordance with the magnetic
variation for the true heading of 143°,
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Speed wvectors are individualized when heading
variations are over 1.

In accordance with the development of the
heading, the points of evaluation to which
supposed <peed and heading figures are azssig-
ned, are established with S or 18 ceconds in-
tervale from the previoue point.

Speed wvariations fmodule) must be compatible
with the using of a thrust inferior to 58% of
that available on take-off power in both en-
gines.

Using of the brazkKing capacity of the aircraft
was under 584,

Variations showing aircraft halts or stop were
not observed throughout the trajectory.

cf cpeeds and the correcponding trajectory wacs
21l these indications, establicshing the fol-

The airplane covered taxiway J-1,

The airplane taxied on runway 15 and on the
left side of the centerline of runway 19,

The modules of the speed vectors were estab-
liched throughout the trajectory.

A practical test was performed for which a DC-9-32 was

equiped with the following additional equipment.
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= A digital FDR ready to record the Jfollowing
parameters: heading, vertical and longitudinal
zcceleration,

& A INS equipment, and the correcponding cockpit
display, to show taxi speed in order to follow
the profile of cpeeds generated after evalu-
ation of the trajectory with the initial hy-
pothesic,

1.161.1Teste on the trajectory

MarKers were placed along the approximately 1,288 meters
of the taxi trajectory in order to determine five timed
seaments.

& preliminary adaptation teet was performed on free zones
at the airport which showed the considerable difference
exieting between the figures on speed visuzlly noted and
those recorded through INS. This was the reason why
several tecte were performed, time measured, which showed
that the speed indicated by the INS was correct.

Later and in coordination with the Aeronautical Author-
ity, the Control Center and the Airport, four tests were
performed on the concerned trajectory subject to Jjudge-
ment,

Tests number | and 3 out of the four performed were
rejected, because of differences of more than 28 seconds
over the total time which had to be used.
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The tect showed:

a) the <cpeeds evaluated were those required in
order to fulfil the programme.

by whern following them, the espeed with recspect to
which it is usual to taxi with visual percep-
tion chowed to be too <low.

On the final part af the tect (on runway-19) in
order to place the airplane at the point of impact with
the last heading recorded by FDR, it was made necessary
to comply with the two following conditions:

1 Taxi significarntly fuo the Teft of the center-
line of runway 19.

Z2) Begin a wigorous braking and almost at the same
time a sharp turn to the right.

In the first tests (which took 35 second less
than what was scheduled) it was shown necescary to chut
down one of the engines to perform the following tests
without using the brakee in order to maintain the <sched-
uled speeds. A1l of this in spite of the fact of carrying
Juet 7,868 1bs. of weight less than the damaged DC-9.

Once the FDR tape corresponding to the second
and Afourth tests, accepted as wvalid, was read, the
graphics corresponding to the heading parameter are com-
pared to those of the damaged airplane. After the proper
corrections due to the time used in the various tests,
the caid araphics were <superposed.



Opnce the initial hrpothesis for the ewaluation
af the irziectory were uwalidated by the AForetold, these

are used o determine, in an itepative war, the profile
u] speeds.  In thiz way the most likely trajectory Jol-
lowed from the cvarking to the point of impact, i= estab-
liehed in terms of ihe parameters of time znd heading

recorded by the FOR,

Sube
trajectory watn
criteria of the

hen synchronizing the sircrafi’s position with
the communications, it was found necessary and possible:
2l zeignate the pointe of the trajectorr to

center of the furn of the zircraft i

taxiing
b generates & profile of

o trajecioryr in

i o derp!

3 £y

In the Final | & tr o ai the
beginning the right turn, thﬂre is & I
of wertical acceleration of 8.5 "g". This =zame figure of
acceteration e also poticed in the iests performed,
which iz simulttanecus to the Enown braking azction occur-
ring when the turn beg

tory,
tered zctivity

Ewaluati the final pari of the irzajescicory
ted to  the conclusion that changes in taxi spee coul
and should be made if they were studied in  accordance
with 1the development of the ifurning angle of g

direction of the nose wheel,

fdoccording to this hypothesis, simul taneous
representation of the following parameters is made in
terme of time: heading fread in FDRY, increzse of
heading, <speed and angle of direction of the nose whesl
evaluatedr,
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Seeing ihe Iraleciorsy

Behauve in accards thesie relzting

oox moving body g sl

BN =mall and anticipaied

ull] with cliose references, arest delay
direction correct 1S,

o with 2 relatively high speed, =mall  direciion
carrect{Ons.,

dl with retjativety Yo speed,  oreat dirsciion

o
2|
=
il

corred

inner  wheel, would have oocurred
which wouid z in the cupruve of
development of the zngle of direction of the nose wheel.,
Ir this curve the increzse fowards the beak’s maximum
value can be intersreted 2 the time in which the brabing
ie increzcsed, fAc weli  the decrezse towards  average
figures could be interpreted zs the time of braking
lightening, =2nd smooih chanpes of the angle of cirection
2z the time in which speed was mainiained constant,
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Under these criteria and considering the area
on which the ajrplane: taxis, the speed ¢ chanoged by
incremente . compatible with not being able to generate
sianificant deviaticonse over the ftrajectory already
evzluated,

These cpeed modulations tzke place in zonesz of
the trazjectary concidered critical, that is to say
zeconds 250 to 148 {pzzsing "J") znd ceconde 38 to B lend
of trajectoryld,

LINE OF SHORT
DISTANCE OF VISION

MOTE: For  outer references, cshort distance wision is
concidered to be the cone &llowed by ins geometry of the
lower lYines of the windshields and windows taccording to
the graph). Remote distance ic considered 1o be the ane
defined by meteorclogy (DE-328 meters maximum) .

Study of poscible appreciation errors of light markinags
under fogoy ceonditions.

&n investigation wae performed in  corder to
ectablich the posesible errore on.chromatic discrimination
of light markings, according to the colore used at  the
airporte,
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The study was performed with one hundred air-

line transport pilots, with their corresponding licence
in force, which were previouely chaosen with the following

tests:

al

B>

c)

1.16.2.1

pase the Ishihara Tables Tecst, rejecting those
with over 1/3 mistakes.

the group with less than 1/3 mistakes did the
Bevne Lantern Test; those with some mistake due
to & discrimination error underwent,

Farnfworth-Munsell 168 HUE Test, which they had
to pass in order to join the group subject teo
study.

Methodology of the test

The Beyne Lanter, cpecific Ffor Aviation
colors, was uced together with the standard fog
simmulating filter, which the Lantern includes,
and with a maximum exposure time of fwo seconds
for each displayved color.

The individual subject to to the test was
placed at a distance of five meters from the
Lantern. The environmental 1light conditions
were within the limite fixed by ICAQ, +for the
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study of the vicion‘s chrommatic function (An-
nex 1 and Doc. 8984).

Those whom normally used corrective lenses
for far vicion were advised to use them.

Each pilot faced eight different caces/
problems, within a series of two surveys:

a) on the firet place the were given FIVE PURE
COLORS, in this order:
WHITE
RED
GREEN
YELLOW

INDIGO

by Next, THREE COLOR PAIRS were displayed:

RED-GREEN
RED-WHITE
GREEN-WHITE
The answer considered valid was the one
made immediately after the case/problem was

displayed. No more than three seconds were
available for each reply.
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The following are the results obtained:

(SURVEY) ENCUESTA a)  COLORES PURDS (PURE COLORS)
CONTESTACIONES
COLDRES o
Q
N 5
TEST Q’ & Qéf e
o & S 5 - bTA
ST BT TETI
Q- O L D
S/ &/ Y&/ LSL S eabEos
BLAKCO 20(s2] 8—-] 710 o] 2 2{~—-1]-1]- 80
ROJD i § o | e BB R W s e fe o ] s ] s e 1
VERGE cx o Pase Low o Fae FOEE Sl f 2 a2 s &
AKARILLD 1 et Ve ] 2] 8 Tam P | w | o ] e fe Lo 16
ARIL g §owe d oo fus s e Lig) 2] 2 56(%) | 19 4
FALLOS = MISTAKES
(#) ancwers BLUE and INDIGO are concsidered valid.

(SURVEY) ENCUESTA b) COLORES CONBINADDS  (romBINED COLORS)
' CONTESTACIOHNES
COLORES & & e /& s AL
$ NI o & <3 '@? &/ S/ &
<& N, > < S8 LSS Q;h %
158 ; « /S i S AT S S S S o
NIV TEYVEYEIRIES SR INININYES
N SS)S)S)))EE/N)S)YS/S/E/ ralhos
RDJD 3 .
—_— e — —_ — fa— B —_ -
verpe | 26 2] 2} 2 1 1 B 34
RDJO
sanco | 116l —{—| 8| s} ] t]-|—f—=}-|—20]|~ 70
VERDE ' .
manco |l — | — 2] == | - | - B 4 161 1 2 1 23 77
BLANCO  WHITE
ROJO RED 1.16.2.2 Conclusions
VERDE  GREEN
AMARILLO YELLOW
Aﬁlliit: INDIGO From the results obtained, in test a) pure’
:innm BLUE colors, it was observed that when displaving
KDSK ORANGE color white there was an BBYZ of identification
EETS 2;2$ errors, the confusion with color yellow (4Z4%)

HWARRON CLARO LIGHT BROWN
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being the most <=ignificant error. When
displaying color indigo the percentage of
mistakes was of 444, noting as most significant
that 194 of pilots did not cee it and 1&%
identified it as color green. The other three
colors showed slight variations,

In test b) combined colore, pair red-areen
showed the best discrimination percentage,
though precsenting 244 of mictakes. Pair red-
white was identified as red in 564 of cases;
pair oreen—-white was identified as green by &éiX
of observers.

Concequently a significant error has been
regictered when wusing color white. Either
displayed alone or in combination with calors
red or green, it shows the following errors:
white 887, red-white 78% and green-white 774,

According to the study performed, there may be
errors or doubts in the interpretation of chrommatic
markings reaching the retina under conditions of louw
visibility due to fog, that with no doubt obliged, at
least, to an acommodation and selection of information
strain which strongly contraste with the results obtained
in this same Test when performed without the standard fog
filter.
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1.16.3 Transcriptions

Communications held by the aircraft in Frequency 121.7, were
as follous:

ORIGIN AND
TIME DESTINATION TEXT

GE.21:364 15-356/TWR GROUND IBERIA THREE FIVE ZERO AT FIFTY SIX REQUEST
START UP
RODADURA IBERIA TRES CINCO CERO EN EL CINCUENTA Y SEIS
PERMISO TURBINAS

Bg.21:468 TWR/IB-354 IBERIA THREE FIVE ZERO RECEIVED I SHALL CALL YOU IN A
MOMENT FOR TURBINES
IBERIA TRES CINCO CERO RECIEBIDO LE AVISO EM UN MOMENTO
PARA TURBINAS

88.21:44 1B-336/TWR COPIED THREE FIVE ZERD
COPIADD TRES CINCO CEROD

BE.25:16 1B-356/TWR GROUND IBERIA THREE FIVE ZERO YOU CONFIRM WE ARE
CLEARED TO START UP, CORRECT?
RODADURA IBERIA TRES CINCO CERO ME CONFIRMA ESTAMOS
AUTORIZADOS A PUESTA EN MARCHA, VERDAD?

88.25:26  TWR/IB-350 IBERIA THREE FIVE ZERO, NO, 1 SHALL CALL YOU IN A
MOMENT, EXCUSE ME, THERE ARE ALREADY THREE TRAFFICS AT
THE HOLDING POINT WAITING FOR TAKE-OFF THERE HAVE BEEN
TWO ATTEMPTED MISSED APPROACHES AND IN ORDER FOR YOU
NOT TO ACCUMULATE IN EXCESS, 1 EXPECT TO CLEAR YOU IN
APPROXIMATELY TWO MUNITES
IBERIA TRES CINCO CERD, NO, LE AVISO EN UN MOMENTO,
DISCULPE, HAY TRES TRAFICOS YA EN EL PUNTO DE ESPERA,
ESPERANDO PARA EL DESPEGUE HA HABIDO DOS INTENTOS
APROXIMACION CON FRUSTRADA Y A FIN DE QUE NO SE
ACUMULEN USTEDES EXCESIVAMENTE, ESPERO AUTORIZARLES EN
APROXIMADAMENTE DOS MINUTOS.

68.25:36  IB-3568/TUWR 0.K. STANDING BY THANK YOU VERY MUCH GOOD-BYE
DE ACUERDO MANTENEMOS ESCUCHA MUCHAS GRACIAS ADIOS.

88.26:26 TWR/1B-350 IBER1A THREE FIVE ZERO CLEARED TO START UP, CLEARANCE
IBERIA TRES CINCO CERD AUTORIZADO  TURBINAS.
AUTORIZACION.



B68.24:22

68.,24:2¢4

88,24:37

68.26:49

1B-356/TWR

TWR/TB-356

1B-338/TWR

TWR/1B-356
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GO AHEAD.
ADELANTE

ROMA FIUMICIND ONE EIGHT ZERD INITIAL, MADRID ONE,
ROUTE CALAMOCHA. ON THE AIR ONE THREE FOUR DECIMAL
THREE FIVE TRANSPONDER FOUR FIVE ZERO ZERO.

ROMA FIUMICINO UNO OCHOQ CERO INICIAL, MADRID UNO RUTA
CALAMOCHA. EN  EL AIRE UNO TRES CUATRO DECIMAL TRES
CINCO TRAMSPONDER CUATRO CIMCO CERD CERO.

COPIED. CLEARED TO START UP AND TO FIUMICING FLIGHT
PLAN, INITIAL ONE EIGHT ZERO, MADRID ONE ROUTE
CALAMOCHA. FREQUENCY ON THE AIR ONE THREE FOUR DECIMAL
THREE FIVE TRANSPONDER FOUR FIVE ZERD ZERO. IBERIA
THREE FIVE ZERO.

COPIADO, AUTORIZADD TURBINAS Y & FIUMICINO PLAN DE
VUELD, INICIAL UND 0OCHO CERD, MADRID UND RUTA
CALAMOCHA. FRECUENCIA EN EL AIRE UND TRES CUATRO
DECIMAL TRES CINCO RESPOWDEDOR CUATRO CINCO CERC CERO.
1BERIA TRES CINCO CERO.

IBERIA THREE FIVE ZERO CLEARANCE CORRECT.
IBERIA TRES CINCO CERD AUTORIZACION CORRECTA.



88.24:33

68.26:53

08.26:58

BE,27:68

B8.27:185

8e.29:18

68.29:13

G8.29:16

08.29:18

2e.38:15

65.30:18

68.368:20

1B-350/TWR

TWR/1B-350

1B-3508/TUWR

TWR/1EB-350

1B-356/TWR

AD-134/TUWR

TWR/A8-134

TWR/A0~134

A0-134/TUWR

TWR/A0-134

A0-134/TUWR

TWR/AD-134
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FIVE SIX, REQUEST PUSH BACK
CINCO SEIS, PERMISO PUSH BACK.

I UNDERSTAND YOU ARE READY FOR IMMEDIATE PUSH BACK
ENTIENDO QUE ESTA LISTO PARA PUSH BACK DE INMEDIATO.

AFFIRMATIVE

AF IRMATIVO

IBERIA THREE FIVE ZERO CLEARED FOR PUSH BACK, CALL
WHEN PUSH BACK COMPLETED.

IBER1A TRES CINCO CERO AUTORIZADOD REMOLGUE, LLAME

ACABANDO EL REMOLGUE.

I SHALL INFORM YOU WHEN PUSH BACK COMPLETED.
LE NOTIFICARE ACABANDO EL REMOLQUE.

BARAJAS, AVIACO ONE THREE FDUR GOOD MORNING FOR
SANTANDER READY TO START UP TURBINES.
BARAJAS, AVIACO UND  TRES CUATRO BUENOS
SANTAMDER LISTC TURBINAS.

DIAS PARA

AVIACO ONE THREE FOUR, GODD MORNING, WE SHALL CALL YOU
FOR STARTING UP, GNH ONE CERO TWO SEVEN.

AVIACO UNO TRES CUATRO, BUENOS DIAS LE AVISAREMOS PARA
TURBINAS, GNH UNO CERO DOS SIETE.

GNH ZERC TWO SEVEN.
CERCQ DOS SIETE EL GNH.

RECEIVED.
RECIBIDO.

AVIACO ONE THREE FOUR CLEARED TO START UP TURBINES.
CLEARANCE

AVIACO  UNO
AUTORIZACION,

TRES  CUATRD  AUTORIZADO TURBINAS,

60 AHEAD.
ADELANTE.

AVIACO ONE THREE FOUR, CLEARED TO SANTANDER ONE EIGHT
ZERO INITIAL, MADRID ONE SOMOSIERRA. ON THE AIR ONE
THREE FOUR DECIMAL THREE FIVE TRANSPONDER FOUR FIVE
ZERO ZERO.

AVIACO UNO TRES CUATRO, AUTORIZADD A SANTANDER UNO
OCHO CERO INICIAL, MADRID UNO SOMOSIERRA. EN EL AIRE
UND  TRES CUATRO DECIMAL TRES CINCO TRANSPONDER CUATRO
CINCO CERD CERO.
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36:33

.38:38

.36 :48
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A0-134/TUR

TWRAA0-134

Ab-134/TWR

TWR/AD-134

AO0-134/TWR

TWR/AB-134

we AT v

CLEARED TO SANTANDER ONE EIGHT ZERO INITIAL, MADRID
ONE ROUTE SOMDSIERRA ONE THREE FOUR DECIMAL THREE FIVE
AND FOUR FIVE ZERO ZEROD.
AUTORIZADD A SANTANDER UNO OCHO CERO INICIAL, MADRID
UND RUTA SOMOSIERRA UMD TRES CUATRO DECIMAL TRES CINCO
Y CUATRO CINCO CERO CEROD.

AVIACO ONE THREE FOUR CLEARANCE CORRECT, WOULD YOU
CONFIRM YOUR POSITION?

AVIACO  UNO  TRES CUATRO AUTORIZACION CORRECTA, ¢ME
CONFIRMA PDSICION?

NORTHERN AREA AND REQUEST TO PROCEED TRANSITION ROUTE
DOMINGC PLEASE.

Z0NA  NORTE Y REGUERIMOS PROCEDER RUTA  TRANSICION
DOMINGD POR FAVOR.

UNDERSTAND YOU REQUEST TO PROCEED DOMINGO INSTEAD OF
SOHOSIERRA. IS THAT RIGHT?

ENTIENDO  REGUIERE FPROCEDER EN WVEZ DE SOMOSIERRA
DOMINGO. sCORRECTO?

IT WOULD BE BETTER, WOULDN’T IT?
SERIA MEJOR, ;NO?

0.K., AT YOUR DISCRETION, 1 SHALL INFORM MADRID OF
YOUR INTENTIONS AND 1 CALL YOU WITH THE ROUTE.

BIEN, & SU DISCRECION, LE COMUNICARE SUS INTENCIONES A
MADRID Y LE AVISO CON LA RUTA.
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88.308:51

68.33:26

88.33:22

68.33:29

B88.33:51

B8.33:54

68.34:81

68.34:084

08.34:112

A8-134/TWR

TWR/A0-134

A0-134/TWR

TUWR/A0-134

A0-134/TWR

TWR/A0-134

IB-338/TWR

TWR/1B-358

1B-338/TWR

TWR/1B-350

IB-358/TWR

N 1

0.K., 0.K., SOMOSIERRA IS CORRECT.
DE ACUERDO, DE ACUERDO, CON SOMOSIERRA ESTA CORRECTO.

0.K., RECEIVED
BIEN RECIBIDO.

AVIACO ONE THREE FOUR READY FOR TAXI.
AJIACE UNO TRES CUATRO LISTO RODAJE.

ONE  THREE FOUR HOLDING POINT RUNWAY ZERO ONE THROUGH
OUTER TAXIWAY AND INFORM WHEN LEAVING NORTHERN AREA
AND ENTERING THE TAXIWAY.
UNO TRES CUATRO PUNTD DE ESPERA FISTA CERQ UNO POR
RODADURA EXTERIOR Y NOTIFIQUE ABANDONSNDO ZONA MNORTE Y
ENTRANDQ EN LA RODADURA,

0.K., THROUGH OUTER AND 1 SHALL CALL. WE ARE NOW
LEAVING THE NORTHERN AREA WE ARE NOW GOING TO LEAVE
THE PARKING AND 1 SHALL CALL.

DE  ACUERDD POR EL EXTERIOR Y LLAMARE. ESTAMOS
ABANDONANDDO  AHORA LA ZONA NORTE WamM0OS A  SaLIR DEL
PARKING AHORA Y YA LE LLAMARE.

UNDERSTOOD
ENTERADO

GROUND IBERIA THREE FIVE ZERO READY FOR TAXI.
RODADURA IBERIA TRES CINCO CERQ LISTO RODAJE.

IBERIA THREE FIVE ZERO RECEIVED, WOULD YOU PLEASE TELL
IN WICH DIRECTION IS THE AIRPLANE FACING?

IBERIA TRES CINCO CERO RECIBIDOD, ¢ME DICE EN QUE
DIRECCION ESTA ENFRENTADO EL AVION POR FAVOR?

YES, IT IS FIFTY SIX AND I HAVE TWO ONE ZERO HEADING
§1, ES EW EL CINCUENTA Y SEIS Y TENGO RUMBO DOS UNO
CERO.

HEADING TWO ONE ZERO, RECEIVED, YOU CAN TAXI TO THE
LEFT AND LEAVE THROUGH DELTA THE TAXIWAY DIRECT FOR
THE HOLDING POINT.

RUMBO DOS UNO CEROG, RECIBIDO, PUEDE RODAR A LA
I1ZQUIERDA Y ABANDONAR POR DELTA LA RODADURA DIRECTA A
PUNTO DE ESPERA.

AFFIRMATIVE. YES, WE ARE JUST IN FRONT OF IT.
AFIRMATIVO. SI, JUSTAMENTE ESTAMOS EN FRENTE DE ELLA.



68.34:13

g6ge.34.21

BE.35:84

6e.35:069

88.33:12

8B8.36:24

TWR/1B-358

1B-330/TWR

IB-35B/TUWR

TWR/1B-359

1B-356/TUWR

AD-134/TWR
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RECEIVED, SO TURN LEFT AND THROUGH DELTA HOLDING
POINT, RUNWAY ZERO ONE INFORM ENTERING DELTA.

RECIBIDG, PUES VIRE A LA IZQUIERDA Y FOR DELTA PUNTO
DE ESPERA, PISTA CERO UWO NOTIFIQUE ENTRANDO EN DELTA.

COPIED, TO THE LEFT, 1 SHALL INFORM ENTERING DELTA
IBER1A THREE FIVE ZEROD.
COPIADO, DR LA 1ZGUIERDA, WNOTIFICARE ENTRANDO EN DELTA
IBERIA TRES CINCO CERO,

WE ARE IN DELTA IBERIA THREE FIVE ZERO.
ESTAMDS EN DELTA 1BERIA TRES CINCO CERQ.

THREE FIVE ZERO, RECEIVED REPORT IN THE HOLDING POINT.
TRES CINCD CERD, RECIBIDO NOTIFIGUE EN PUNTO DE
ESPERA.,

THREE FIVE ZERO
TRES CINCO CERO.

AVIACO ONE THREE FDUR LEAVING NORTHERN AREA.
AVIACO UNO TRES CUATRO ABANDONANDO ZONA NORTE,



B8.36:29

88.36:35

8.37:08

68.37:83

B8,37:87

86.37:68

88,39:18

g8.37:28

88.3%9:28

8E.39:29

G8.39:36

68.39:32

68.3%:33

TWR/A0-134

A0-134/THR

1B~358/TRW

TWR/1B-3350

1B-3568/TWR

TWR/A0-134

Al-134/TWR

TWR/AG-134
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AVIACO ONE THREE FOUR RECEIVED, CALL ENTERING SEGMENT
0SCAR FIVE, PLEASE.

AVIACO UND TRES CUATRO RECIBIDDO, LLAME ENTRANDO EN
TRAMO 0SCAR CINCO, POR FAVOR.

0.K. I SHALL CALL
DE ACUERDO LLAMARE

IBERIA THREE FIVE ZERO READY FOR TAKE-OFF.
1BERIA TRES CINCO CERO ESTAMOS LISTOS PARA DESPEGAR.

IBERIA THREE FIVE ZERO RECEIVED, 1IT IS NUMBER ONE,
CONTACT TOWER ONE ONE EIGHT DECIMAL ONE FIVE, GOOD-
BYE.

IEERIA TRES CINCD CERO RECIBIDO, ES NUMERD UNO,
COMUNIQUE TORRE UMO UMD OCHO DECIMAL UMD CIMWCO, ADIOS

GOGD-BYE
AD10S

AVIACO ONE THREE FOUR, REGUEST YOUR POSITION?
AVIACD UNO TRES CUATRO ¢ME D& POSICION?

LOOK, WE CANNOT SEE DSCAR FIVE MARKINGS ON THE GROUND,
WE ARE TAXIING WITH... HEADING ZERD WITH HEADING ZERD
NINETEEN, WITH HEADING ONE HUNDRED AND NINETY, SORRY,
AND APPARENTLY

WE WERE ENTERING THE SEGMENT.

MIRE, EN TIERRA NO SE VEN LAS INDICACIONES DEL 0SCAR

CINCO, ESTAMOS RODANDO CONNN... RUMBO CERO CON RUMBO
CERO DIEZ Y NUEVE, CON RUMBO CIENTOC NOVENTA PERDON Y
APARANTEMENTE

ENTRABAMOS EN EL TRAMO.

0.K., RECEIVED BIEN RECIBIDO

YES 1 UNDERSTAND 1 GOT IT. SI ENTIENDO YA ESTA
ONE MOMENT UN MOMENTD

PLEASE POR FAVOR
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ORIGIN AND
DESTINATION

1B-356/TWR

TWR/1B-350

1B-358/TWR

TWRA1E-3580

1B-356/TWR

e G e

Communications held by B-727 in Fregquency 118.15 were

TOWER, IBERIA THREE FIVE Z2ERO, GOOD MORNING, READY FOR
TAKE-OFF.
TORRE, IBERIA TRES CINCO CERO, BUENCS DIAS, LISTO
DESPEGUE.

THREE FIVE ZERD TaAX1 INTO THE POSITION AND HOLD RUNWAY
ZERD ONE.
TRES CINCO CERO AUTORIZADO A ENTRAR Y MANTENER FISTA
CERO UNQ.

ENTER AND HOLD ZERD ONE, THREE FIVE ZERD
ENTRAR Y MANTENER CERO UNO, TRES CINCO CERO.

IBERIA THREE FIVE ZERO CLEARED FOR TAKE-OFF, RUNWAY
ZERO ONE, CALM, REPORT ON THE AIR.

IBERIA TRES CIMCO CERO AUTORIZADD & DESPEGAR, PISTA
CERO UND, CalMA, NOTIFIQUE EM EL AIRE.

COPIED 1BERIA THREE FIVE ZERO, 1 SHALL INFORM ON THE
AIR, CLEARED FOR TAKE-OFF.

COPIADO IBERIA TRES CINCO CERO, NOTIFICARE EN EL AIRE,
AUTORIZADO A& DESPEGAR.
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88.39:38
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GC
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Internal communications
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WHAT LAS THAT?
<RUE HA SIDOD ESO?

A GUY WHO HAS REJECTED THE TAKE-OFF DUE TO A BURST OF
A TIRE.

FUES UN TID QUE HA ABORTADO DESFEGUE POR UM REVENTON
DE NEUMATICOS.

YES
51

THREE FIVE ZERD
TRES CINCO CERO

DON‘T SAY ANYTHING TG HIM UNTIL HE SAYS SOMETHING.
NO LE DIGAS NADA HASTA QUE DIGA ALGO,

COORDINATION CONTROLLER
GROUND CONTROLLER
TOWER CONTROLLER
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1.16.4 Study on vieibility, RVR {(Runway Visual Range) and MOR
(Meteorological Optical Range?.

1.16.4.1

RUR.,

ICAD definee RVR as "The distance up to
which an aircraft’s pilet on the runway cen-
terline ie able to see the runway’s curface
delimiting cignale or lights, or those ident-
ifving ite centerline." {Annex 3, Chapter 1),

ficcording to this definition, "RVUR s
not an observation or evaluation of & meteor-
ological parameter as is the direction and
speed of the surface wind, the temperature
and the precsure; it is an evaluation based
on calculus which takKes into accoumt varioue
elements, including atmospheric factore cuch
as the atmocphere’s extinction coefficient,
phyeical &and biological factors such as
lighting’s visual range and operating factors
such as lighting intensity on the runway"
{boc, 9328-AN/9688, 2.3).

RYR is calculated by means of the Kosgh-
mieder Law ©in the case of objects or <cig-
nale), or Allard Law {(for Tights), taking
inte account the prevailing weather condi-
tions., The following are the factore taken
into account for the evaluation of RVR based
on lights:

L Intensity of runway edge and runway
centerline lights,
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25 Optical clearness of the atmosphere,
expressed in terms of atmospheric trancs-
mittence or extinction coefficient.

b Eve“s wvisual range of the lighting,
required in order for a small  punctuzal
source to be vwisible. This is with re-
gard to the csupposed or average lighting
of the background against which the
light will be cbserved.

s a consequence, evaluation of RWUR
raices a lot more complexities than scimple
cheervation of meteorclogical parameters
doec,

From an operationzl point of wview, RYR
ic frequently taken into consideration with a
broader meaning than that indicated by its
definition, since in practice it ie wusually
veed acs an indication of the vieual guidance
to be expected during the +Final approach,
flare, touch down and rell cut. In  this
respect, it is supposed that RYR cffers an
indication en  the general wvisual range
conditions. MNevertheless this is only partly
true.

MOR and Transmittence.

MOR ic defined &as: "The tradectory’s
length in the atmesphere, for which reqular
trancmmittence iec of 8.85"., 1t is equal ap-
proximately to the wisibility, with the
advantage of it being poscible to be deter-
mined through instruments.
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Tranemitience i "the luminous +low
subsiceting at the beam after scanning an
optical trajectory of & given dictance in the
atmosphere”. It ic measured through transmis-
cometers.

Transmittence locces due to the air-
craft‘s windshield are normally discarded
when applving data relative to lighting
range, obtained at the lzboratery and at the
serodrome, to the aircraft‘s pilot, but these
losses could be important. Transmitternce
yaries with the apgle of incidence of the
windshield with respect to the pilot s visual
line. Thic effect causes a decrease of <uch
transmittence which wvaries from 284 for an
angle of incidence of 45 degreecs, Yo &84 for
an angle of 75 degrees {(Doc 9328-AN/%88 Table
D-12,

Felation between FVR and MOK.

Vicguval range on the runway and meteorol-
ogical optical range are related, whether it
is day or night and in accordznce to the
indicated ranges, according to the following
tables:
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1 I I
1 1 M.0.R. (WISIBILITY) 1
I 1 I
I I 1 I
I RWM.R 1 Normal daylight 1 Might 1
I 1 Lighttga range 1 Lightigg range I
I 1 10 Tux I 18 Tux I
= [==srmmmmmsn e Y s e ——— I
1 1 1 1
I 1,808 m., 1 438 m I 326 m. 1
I 1 1 I
1 FEE m. 1 S&é m 1 273 m. 1
I I 1 1
1 gEE m. I 484 m 1 231 m. 1
1 1 I 1
1 7868 m. I 385 m. 1 260 m. 1
I 1 I 1
1 668 m, 1 323 m., 1 176 m 1
I 1 I 1
1 958 m. 1 258 m. 1 158 m 1
1 1 1 I
1 S68 m. 1 231 m. 1 136 m. 1
I 1 1 1
1 460 m, 1 1746 m, 1 187 m 1
1 1 1 1
1 368 m. I 125 m 1 73 m. 1
1 I 1 I
1 268 m. 1 7o m. 1 48 m. I
1 1 1 1
1 166 m, I 32 m. 1 e I
I I I I
1.146.4.4 Relation between fog, visikility and RUR,

Under envircnment conditions of fog, the
vicibility and the RVR obtazined in a particu-
lar zone are only applicable to that zone,
since both data are not uniform nor stable.

The publication "Fundamentale of applied
visibility" of the Departiment of Commerce and
the National Oceanic and Atmocspheric Adminis-
tration of the United G&tates of America
(June, 1982), brings up the following data:
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In an investigation performed at TokKio
in order to determine the extent to
which wicibility figuree obtained at a
particular Jlocation at the airport were
valid Ffor a greater area of the same,
the existence of wvariations of air
trancsmittence or tranemicssibility were
observed. These variatione were facst and
slow, large and emall, pericdic and nen-
pericdic. In the utmost case, ifransmit-
tence waried from 8 to 87X in one min-
ute.

In invectigations carried out at MNewark
girport (USAY: Data from a transmissome-
ter placed at the end of a runway were
compared to thoce from cne placed close
to  the airport’e center. The Afigures
were not statistically comparable, since
individual differences were quite sig-
nificant, Invecstigators concluded that
sencore muet be placed as close as poss-
ible to the zone of coperational import-
ance.

In teet performed in Atlantic City
(USAJ: The investigators found RVR dif-
ferences along & runway of about 2,608
feet, It wae concluded that at least
three tranemiscsometere chould be instal-
led: one at the threchold, one at the
mid point and the third on the runway
end, being advisabhle 1to install <=come
more in airporis with special problems.
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R.J. Jdoneg (1) {ound on a number of
figures that when visibility on zones
wae under a mile and a half, 48% of the
figures on visibility increased or de-
creaced about 164 or more in 26 minutecs.
In come cases (3 to 18X) wisibility
changed 38% or more in juet four min-
utes. 23% of cases showed threcshold RUR
to be between 1,288 and 3,480 feet,
while RYR at the midpoint did not reach
1,260 feet. In one cace, the threchald
RYR being between 1,280 and 2,488 {feet,
midpoint RVR was between 338 and 594
feet. Jones <etates that variations of
thies sort have been registered at London
and probably at other places, in dis-
tances of 4,886 feet, cuch as the dis-
tance between the thresheld and the
midpoint of & runway.

D.H. George 2) described fast wari-
ations of wvisibility corresponding to
emall wvolumes of fog within a biager
mass, as something €imilar to "noddles
on soup". He writes that the fog el-
ements, more dense, are like discon-
tinuouse clouds which sometimes seem to
rall o move horizontally within a larger
volume of fog. It could be seen through
a number of observations that the <ize
of thecse +fog elements was under 258
feet.



S In teste performed by the USAF on wvari-
ations of vicibility in four types of
decreace by rain, s=snow, radiation fog
and advection fog, the results <chowed
that: wariation of vicibility in time
and cpace are significant enough fo
Justify the need for more than one avto-
matic measurement of wisibility along
the runway. These variations were sig-
nificantly Jlarger with radiation fog
than with zdvection fog, rain o snow.

By virtue of the above, it can be stated that
under foggy conditions RUR and wisibility vary sirongly
from one zone to ancother, and alsc in the course of
time. In case of radiation fog, these variatione reach

higher values,

13 Jones, R.F. "Time and Space variations
of visibility and low cloud within the
approach Control Area", technical note
2?5, of the World Meteorcleogical Orgamiz-
ation.

(2) George, D.H. "Estimatec of Foog Element
Length", Journal of Applied Meteorclogyr,
wol 11, n.S {Auguet, 19720,
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Type of Fog and vicibility conditions at
Madrid-Barajas Airport on december 7th, 1983.

A decrease of wvisibility wae due 1o
radiation fog as a concequence of a drop of
night time temperature, the large amount of
moisture in the atmosphere and an inversion
layer close to the ground which  prevented
vertical movements of the air.

On december 7th, 1982, RVR figures ob-
tained were of around 260 meters at threshold
33, at 68.38 houre. In accordance to  the
aforementioned, in other zones at the Air-
port, at the same time, ficures were obtanied
on vicibility or RVR below 186 meterc,

Eetween B8E6.886 hourse and 6%.88 houre
valuee on RVYR at the midpoint were not
printed, which i¢ the closest point to  the
csite of the accident. RVYR at B8.088 hours was
of 2598 meterc and of 306 meters &t @9.00
hourse. For the RVR figure, not listed, at the
midpoint &t the time prior to the accident,
the following assumption may be made: takKing
into account that RVYR at runway end 33 and @1
corresponding to METAR at B8.38 hours were
lower to those at the csame threchold provided
by METAR at 88.88 houre, a decreaze of RUR
fiqurese might have cccurred at the whole of
the Airport,
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According to this hypothesie, the RVR &t
the midpoint could have decreased to a value
cf 260 metere or lecse, at the time prior to
the accident. Thic is the immediate lower
yalue to that at the midpoint, according to
METAR at 88.60 hours, <=0 it could have heen
aven lower.

Coneidering a lighting range of 18 2 luy
(intermediate wazlue between & normal day and
nightd, transmittence correcponding to a 268
m. FEYR would be of 44, 1+ we apply to  this
value the minimum and maximum reduction due
to the windshield, it appears that transmit-
tence was between 3.24 and 1.é4, <o the pi-
lot‘e metecrclogical optical range from the
cockpit would be between SB and 38 meters,
max imum.

1.146.5 ATC (Aair Traffic Control)

In this accident, <cince it took place zt the
Maneuvering Area, only an ATC cection was inveolued:
Barajae Tower.

Three work positions were operating: Local
Control, Cocrdinater YFlight Data) and Taxi.
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There wae one controller at each position.

Operating Conditions.

Runwaye @1 and 32 were in wuse, though
the latter did neot register any activity,
since it was veed for landings znd becavse of
weather conditions, which were "Below HMini-
mum", the 1last approachec were miczed at-
tempted landings. So the only activity was
limited For take-coffe on runway @81 and taxi
to the zame, all of thic under bad vigibility
conditions,

In the precence of the ambiguity of the
term "bad visibility", the clacssification of
"Operating Conditione”; publicshed by ICA0 in
ite circular 148-AN/%7, ic taken as a refer-
BTICE .

ficcording to the sxid claescification, we
could consider that in accordance i th
ldeather Reports furniched to the pilot and to
the controller, the existing vicibility cor-
recsponded to "Condition 3".

"Condition 3" s defined as AFfollows:
"Encugh wisibility Hor the pilot to begin
taxiing and avoid collisions with other traf-
fic elements on the same taxiway but not at
the intersecticons, with visual reference, and
noe  encugh  for the personnel at the contraol
positions perform control ocver the whole of
the traffic on a vigual surveillance hasics",
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ABA 2.19.3, dated March 31et, 1983, of
&.1.P. Spain, in force on December, 1¥83, on
ite parzoraph "TAXI PROCEDURES UNDER REDUCED
WVISIBILITY CONDITIONS", refers only to:"Towed
aircratt", "Arrivzle", and "Movement of wve-
hiclec on the apron", but there were no taxi
procedures for aircraft which were not being
towed to proceed to the holding points of the
YArious runways,

Since the Taxi Controller did not hawve
enough visibility so survey traffic visually,
it granted taxi clearances in such a way that
it assured geographical and Jongitudinal
ceparation. The moet common procedure used by
controllere at Barajas Airport was used for
the latter, <cince there were no ATC pro-
cedurec published to ke applied.

A route via "OUTER" was zssigned to it,
in order to ceparate traffic during taxi from
the poesible activity on the apron, and be-
cause the said route included light <cignals,
absent on the "IMNER", which could have been
the other alternative.

Transfer of recponsibility between the
Taxi Controller and the Local Controller took
place at the holding point of runway @1, <o
ceparation between the traffic taking-off and
the one taxiing was in theary zssured by the
crews’ pocition reports.
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Among the solutions proposed by the said worKing group,
there was a "procedure for airplane movement at the Airport",
coherent with the foreseen facilities. : &

Marking and lighting of zone Gate J and access to J—l,‘J—E
and 0-7, D-8.

— <

2
O=8

Indicadores:

ENTRADA SALIDA : DIRECCION DIRECCION’

RIS APRON APRO
22 01-65 _ I- i NO ENTRY

RISV -

= |G Y e ¥ |= —

SATE-J |- GATE-J




The centertine sion  fram gate J joined the sign of
taxiway 0-8 centerline and the signs of exit taxiwave J-1 and J-
2 centerlines. To (-7 the was = discontinuityy also, close
to 0-7, this <ign, old znd discolored, did not leave J°s
centerting (ite closest point wzs about ZH om oaway) . though it
Vinked 0-7 ce ine. @t the szid "procedure for airplane
movemsent  at  th Sirport™ an exit from I to 0-2 had not been
ectablished, reason by which the ftaxiline of 0-7 fow
wae fto be paint

T

ted once the markers’ position

Taxiwzy O center] ] and

included centerline lights, <
edge
Tights the
Exit’s with
FURWERY hiad
recently Rl

EMTRY" =

e by cate  J,
taxiways ; t r 2n 2 s qu1+é
large, reason by which zome of ihe references estzblished are
fairly distant and their identification ic difficult undsr

[
duced visgsihility conditiaons.

1.17.2  aAirport Marking an

girport  marking
cut by 3 opermanent sepuice

lighting znomalies, and
detected in order tor



I
[N
b

1

Maintenance, which alloted the works to be performed sach dayr,
garly in the moerning.

There was 2 panel, =it the Maintenznce Fersonnsl  Room,
in which Yighting circuitse failure wes detected. Through this
pane! one could act directly cver come elemente of the <zid
circvits. Eurept for the runwars which were treated differently,
the &airpori, =& regards to the maintismance, was divided into
five ZCHEb. which were covered in five work stages, in weekly
c¥cles, cording  te the maintenznce reports, it may be
CDﬂEldEPEd z=  the element replacing average figure asbout 38
units 2 day, in what 1s considered a cwolic repain,
independentiy from  those cases  tha due to the fzilure’s

1.12.3 Report on anomaliec

The Service of Maintenznce hzd Enowledge of  the
anomzlies through the Contro! Tower, whichobizined information
throvgh direct observation, Thrburl communication with ihe
sighal iaihi a dsz inspettiony or through the
uses, seldomly, and with these ohtained it

phoned the service,
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2. AaNalys

Z.1 Introducticon

McDonpnell  Douglzas DE-% aircraft, registration EC-CGS, ownership of
BUIAC0, was  ready to perdform the sazid zirline’s flight  number 1344
scheduled flight Madrid-Santader, with z total of S crew members apd 37
passencers on board. At G8.33:26 hours, the crew reguects faxi clezrance;
at  approximately @8,32:29 hours the aircraft starts mouving in crder to
leave parking number 8 (Morthern Sread zt the sirporty later there s &
communication with Taxi, when the zircraft was 2t gate J;  zfter this
communization, it crosses ftaxiway O, which is the one it hed fto follow
according to the instructicons recieved and accepted by the crew; it
continues on  taxiway J-1 znd enters runpway B171%¢ it taxis an  the £y

= 1=
towardse threshold 81, until it recieves a communication From  Taxi
reguesting hiz positicon. @t that time the zircraft begins a turnm  to the
right, on the rupway, which took aproximately 19 seconds, practically the
time of the communicaiion with the aircraft, and the callision with 2

Boeing 727 taKes place immediefalv. This =n*rpa{t, registraticon number EC-
CFJ, owrership of IBERIA &irlines, wae performing & scheduled $light rumber
358 Afrom Madrid-Barajas <Zpain! to Rome-Fiumicino (Italyd, with g4
pzesengers  and §  crew members. It had left parking number S& 0 at the
girport s Internationa! Terminzl, beginning o taxi at B2.34:121 hours and
arriving at the holding point of runway @1 2t B8,37:86; Taxi transfers it
o TWR frequency and once cleared for take-cff, i1 beging the take-off run
at BE.35:45 hoursy which | when the co-pilot called

= normal up to the time
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Y1, at which time the colli



A= & recult of the impact, subsequent fires and explosions, &ll the
paccengers and crew members of the DC-% died; as regards to the B-7Z7, the
initial impact, smoke and fire, starting with the cellision, as well z=z the
traumatic injuries resulting Hrom the dvnamic forces generated by the
accelerations &%t the begirning and end of the turn which this zaircraft

t

r the impact, caused 51 fatal victims and 26 wictims with
dered serious,

anzlvsis iz fundamentally bazed on:

data provided by the tranccription of the TWR and CWR recordings
of zircraft B-727. dircratt DE-% did not include x CMR, <since
due to its date of manufzcture 1t was not compulsory,

data freom the FDR of both zaircraft. Thise equipment define the
following parameiers: time, heading, microphone pulsations,
speed, altitude, znd rtical graiion. Speed recgister under
5@ knots cannot be considered walid due to FDR design. WVertical
acceteration parameter, in the case of the B-727, reports small
variations while taxiing due to the brakings and a2t the Ffinz

part of the tzke-off run due to the dampersy as far as the DC-F
i= concerned, 1= some ceomenits  there iz no trace of  this
perameter. The DC-9%:z FDR metallic tape had a2 large amount  of
girt adhered to it by deposit of materizl recultine from  the
fire: ite cleaning scratched the surface which made the
isciation of the proper segments very difficualt, It wae also
obzer -vd that there was no calibration walidity due to i
dispiacement oy B.83 inches off the Tine of reference and to the
sincopa fed Aduanra of the tage, resulting from the numerous Jams

crn the conducted reel.

-

the zanalwvsis of the trajectory followed by the DC-% from parking
oint n'82 te ithe =ite of the collision, based on  theoretical
studies and practical tests performed with an zircraft of  the
ame  model, equiped with & digital FDR ready to register
heading, wvertical and longitudinal acceleration parameters, as
well as a IMS equipment, with the proper digspiay in the cabin,

x study on poscible appreciation errors of the light signals
undesr  foggy conditions, in & group of one  hundred airline
pitots, with their licence valid, previowsly selected through
yarious  tests which enabled the considerztion of ithe oroup
without ccolar malfunctions regarding colar appreciation,

z - study on wisibility, RYR O {Runmay wisual  ranged, MOR
tMgecrological  Optical Rangel, and trapsmitegnce. Relation
between fog, wisibility and P»”. 411 of this in order to state
the  thypothesis corresponding to the opossible conditinns  of
visibility, due to the fog, during the run of the DC-%,
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.2 Chroncleogical study of the trajectories of both aircraft,
From 88.21:24 hours to 68.24:53  hours  the B-727 calle around
=4 ar route control C1e~ rance and push bdfh.

68,27 166 e authorizes

U WHEN  FUSH B

and zt @
B3 M1 BHaLL EWFﬂﬁﬁ“

Betiween #§8, P . r :
betweern the DO-%  2and a“rH: ready  F tuerhir
rorrections and cor$1rmﬁt1un of the ¢

imeg the DC-F -npa?tu:

fHUPC, at which t GH

e &aRE dQH LEAVING THE MORTHERM ARES L ? 301
anh o1 ~LL Call':  informing Brnunﬂ at ME FEsE
Accordin to an estimation an the frajectary, the

@E.BB:ED oure, '

Between BH2.323:20 and B5,34:2%1 hours there are  again communicaticons
between the BE-727 and Ground, in which fhe crew reports at BE2,33:51 "GEROUND
IBERIA THREE FIVE ZEED READY FOR TaMI™, atft tain confirmations, Ground
replies at 98,34:15 ruare "RECEIVEDR, 50 TU T EFT D ROUGH DELTA
HOLDING POINT, RUMWJaY ZERO ONE INFOREM ENTE 3 27
being, at 68.34:2_ hcura, *CORIEDR, TO TH B
DELTA IBERIs THREE FIWE ZERGH, o on
frajectory, 2t tha®t Time the DC-%F was a2t it
point, taxiing towards exit "J"

&t BEL35:84 hours the reports i DELTE IBERIS
THREE FIWVE ZERDY; ihree secq later Gr FINME ZERG,
RECEIVED REFORT IW THE HOLDING POINT®,  and it renlies
"THREE FIVE ZERQ", '

&t BR.34£:245  houre, the DE-% informs
MORTHERN @~REA";  Ground repliez at B8.,34:32°
RECEIVED, CAaLL ENTERIMG l2Ef‘["‘ET'~tT O5Car FINE
DC-2  answers "0 I SHALL CAaLL®Y. Eicht se
centerline markKer of taxiway (scar.,

The EB-Y27F was =tili apreoaching the helding point of runway
and at BE.37:88 hourse 1% reports "IBERIA THREE FIVE ZERD RESDY
aFF",  three seconds lzter Ground replies "IBERIA THREE FIUVE
1T 1S NUMBER OME, CONTACT TOWER OME OWE EIGHT DECIMsL OME FIU
Ground sars good-bye as well at A8,37:87 hours,

The DC-% was already on taxiway J-1 close fo the

at 68.27:18 hours, the B-727 reports in Tower Frequency "TOWER, I1BERIA
THREE FIVE ZERO, GOOD MORMING, READY FOR TAKE-GFF", and Tower replies at
B2.37:13 hours, "THREEE FIVE ZERD Taxl INTO POSITION MWD HOLD RUNWAY ZERQ
ONE", collating at 68.37:14 hours "EWTER &ND HOLD ZERO OWE, THREE FIME
ZERO",



&t that time the DC-% was =till on the centertine of J-1, taxiing on a
direction opposite 1o ihat established for this taxiway, until 8.38:14
houre, which time it begine a turn leading it to the right of the

at
interiec.:or of runwavs 13733 and B1/1%, and it continues to tzsi on runway
dz  the threshold of runway 81, entering runway 19 =t B8.38:2%

19 fowar
hours.

&t B8.328:2
CLEARED FOR TAKE-
moment, fifty—sev C
to the right, within ru

reports
ZERD OME,

onds prior o
way B1/19, be

St 88.532:37 hourse  the B-727 achk
IBERIf THREE FIME ZERD, 1 SHALL INFOR
this communicaticon endes 2t BE,.38:41 hour
centerline of rupway B1°1% with a hezading
a heading of 1377,
at BE,38:45  the B-7Z7 began its tzke-oft run. The DC-% waz =till
taxiinog on the rupway with & heading a1 that time of 1427,
f4t 68,4988 houre, Ground zske "aSUISCO OME THREE FOUR, REQUEST YOUR
#roording to estimates on the tralectory of  the DRC-%, this
had bei : heading of 1230 i

the RC-% replisc "LOOK, WE CaNHOT
B FHE GROUND, ME ARE TAXIING WITH ... HEADING
ERO I EM, 8ITH HEADING OME HUMDRED AND MNIMETY,
WERE EMTERIMG THE SEGHMENT.", hiz communication en
the beginning of the communication the DC-Y had &
second Tater it was of 18417, and it was furning
communication until reaching a8 heading of 274727,

At BEL.3F:ZY hours, Ground starts its communication which in the
channe!l corresponding to its fregquency seems to be continucus, though there
ie & short interruption that could he determined analvsing the channel  of
Tower recaordings corresponding to telephone communications, that wss cpen
and  thus acting 28 a microphone which enabled the clear determinztion o©
the time of impact as well z¢ the seousnce of actions of the Tower,

TIME GROUMD <121.7 MHz3 TELEFPHOME LINES

08.39:2% 0K, RECEIVED, 1 {IMPALCT )
UWDERSTAMND, 1 GOT 1T WHAT WaSs THaAT?

8g,.39:32 ONE MOMENT,

88.39:35 PLEAGE



It is coneidered that the zentence "What was that?" it
noticing the noise caused by the impact, and taking |

dicstance between the s=ite of the collicsion and the Tower, = ce o
end of communicziion of the DC-% on ithe FDR, 8EB.29:2% {2 congicdered to be

the time at which the impact took place.

ntain requested metecrological information from  the Alrline”s
ice, and with the data recejued, % reguested to be informed
rnowhich the BYR had rezched 488 meters {2t that moment i1 was
ited for thiz information until he wae informed that the RUR
ic uazlue, Because of thiz there waz a delzay of 22 minutes,

st BR.Z2%:16 0 hours, %
"EaRAJAT,  AYIACO ONE  THRE
TURBIMES" . Ground answers s
OE-% zcknowledges receipt.

he Crew of the DC-% performs  ihe First cz
OUR,  GOOD MORMING, T0 SARTANDER RE&DY  FOR
m G

#ing he will inform and gives it the GMH., The

At B2.28:1% hours, Ground clears fo start up turbines and then |
or the route of departure, +f1light lewel, freguency and transponder
The zircraft collates the messsge and Taxi, after that the colla
clearance is correct, rpeguesis confirmation of position. Up to that time,
peither OGround had requested position nor the crew had reported 1
{specific procedures did not exist), TakKing inic consideration that this
Alrtine vsuzslly veed the Morthern Arez, the airgisne reporis informs i1 s
on the parking sres, and becavse it iz & position assumed by the users anc
Tower facilities, the parKing point on which it was located was neither
requezted nor reported,  In this same comminication the aircraft reguesis
the "Trancition rovte Domingo". Once Ground had requesied confirmation of
the reguest, informing it shall report to Control Madrid, the aircraft
replies it zccepts the initial clearance, ince it did not have CUR,  the
reason  for  this petition and subsequent cancellation of the "Transition
raute Domingo" could not be determined.

taken place with
#1, znd the folling

At B8.%3:28 hours and once a short communication
ather trazffic, the DC-% informe that it is ready for
communications take place immediately,

Al-1324 "AMIACO OME THREE FOUR READY FOR TO TAXI
Ground "OME THREE FOUR HOLDING POINT RUNWAY Z2ERD ONE THROUGH OUTER  TaXllay

AMD INFORM WHEN LEAVIMG MORTHERM AREA aND ENTERIMG THE Taxllay."

I
~J
I
[
1
I

"0k, THROUGH OUTER aMD 1 SHALL CALL. WE ARE NOW LEAVING THE NORTHERM
AREA AMD WE ARE MOW GOIMG TO LEAVE THE PARKING aMND I SHaLL CALL.

Ground UNDERETOGD



ot
o

Ground clezrance does not include any iﬁ tructions on what gat
o leawe th agpropn, and the g?ﬂurr] indefinition of the Morthern &
ro zllow  to determine the Yimits of the same. The fimal part
communication "AND ENTERING THE TAXIWaY", remains as well incomplied
the previcous indefinitione. M .d isibility, was avo
tar az poseible zny taxl on ch runs ouver the a
orcer  to grant geographic: ther tratficse and
wehicles that have to work
When the aircrafi i mmediately aftier
communication, 11 =zccepts ins ct nd tezuves the Morth
and  that they are goino fc lezve the parking now. There i zozin
indefinition of what s being dome and of the exact logation
aircraft, =znd that from the datz provided by the FOR, it isg detemi
this LqudriiitiDﬂ takes pizce when the movement o leave parbing
on the Morthern &rea begins.
Ground may assume, afier giving both  imsiructions  "leaw
Nmrthern frez’ and "entering the taxiwary", that the communication
i ] & that one of g instructions had been compleied,
W Ywe are now going to lezve the p
arSwerns giweé B Ground "Undser
on the zircrafttsz nosition.
fpccording to FOR datz,  the reconstruection of the frajectory
statements  of the ground mechanic, after leaving parkKinog number
r ] d 1 ich dz to gate J and io th
before the aircrzft b
it sight of the

I ]
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Next communication from aircraft was at:

0B8.36:26 AO-134 AVIACO ONE THREE FOUR, LEAVING NORTH
Z0NE
08.36:29 Ground AVIACO ONE THREE FOUR, ROGER, CALL

ENTERING SEGMENT OSCAR FIVE, PLEASE

08.36:35 A0-134 O0.K. I SHALL CALL.

According with the travectory reconstructed with FDR
data in base to the study made, the aircraft, made the
turn to the left to the gate J, with a estimated speed
between 4 and 6 Kts, slightly to the right of the line and
almost parallel to it, so without doubt constituded his

turn reference.

In the moment of his transmission, reporting his
position (08.36:26), the DC-9 was at 37 mts. from the
double 1line of the center line of taxi-wavy "OSCAR" and
displaced 7 mts. respect to the line-guide that he was
following (Position A, Anex C). {All references have been
taken from pilot's position). According with the teorical
"window wvision" he couldn't see the center-line of the
taxy-way "OSCAR" yet, but he could see the beginning of

the bifurcation.

Ground Controller does not receive in any moment

information that aircraft is entering in the taxi-wavy.

Communication "leaving now North Zone" when starting
the movement in the stand, time elapsed from first
communication and repetition of the same information, he
could think that aircraft was on the taxi-way. Almost the

traffic of the main parking area were been conducted by

the gate G, so it was necessary for Ground Control to know



when this aircraft was in 0O-5. This is the reason why he
asks: call entering in segment Oscar Five please, because
he 1is worrvy to maintain geographical and longitudinal

separation of the traffics.

Crew that in this moment 1is thinking that 1is
approaching to 0-5 intersection, probably is looking out
the airport map to, in its moment, inform of his enterinag

in the segment O-5.

It has been calculated an estimated time between 10
and 12 seconds, by the window vision, that they could have
the option the see the double line of "0SCAR", practically
at 90° respect to his trajectory. Comments that could he
hold in the cockpit, the search of the map of airport, or
both things, it made that was not detected as a
differentiated the doulble line of "0SCAR". The line that
was going from gate J to 0-7 was not repainted. This,
could de, 1in the =supposed to have been seen, they
depreciated it to have not the same tonality than the

others.

The width of the gate J and bad visibility due to
fog, probably impeded to see the lateral limits of the

taxi-way.

Due to the wvisual shade zones produced by the column
of the windshield of aircraft, the estimated time, between
10 and 12 seconds, in which could be maintained in the
visual range of the crew, the bifurcation of the lines
that lead along J-1, J-2 and the cross of "OSCAR", could

be lower.

Respect to the marker-lights of this zone, taxiing in
consideration that aircraft was moving at about 3
mts./seg. the probably Captains's window of wvision in the
best observation zone should, not be longer than from 15

to 17 mts. and could not see more than two marker-lights



=Pl

at the same time from any center-line of taxi-way (always
and when the relative position of the aircraft coincided
with the range of wvision of the marker-lights), all of
this, probably made that bhe not generated any mental
stimulus, able to create a reasonable doubt to detent the

aircraft and evaluate his position.

After overpassing "OS5CAR" taxi-way, and following the
center-line of J-1 (slightly to the right) only it could
have call their attention the line joining J-2 with 0-7.
The disorentation in space and in time oroduced by the fog
could that they thought that that line was the exit from
J-1 to 0-7, supposing that they have a mental image

sufficiently clear of all the lines of that zone.

Once stablished on the central-line of J-1 start to
appear lateral markers in the wvisual range of the Pilot
and Copilot, that confirm their assumption to be
established on the segment 0-7, so they don't have to
check the heading. The study of the trayectory show,
that, once established on what they should consider as
0-7, the speed is increased and the nose wheel goes on the
central-line of J-1. The signal "NO ENTRY" placed to the
left of the trayectory, by the bad visibility due to fog,

did not enter in the wvisual range of the Captain.

From that moment, it 1s taking in consideration that
the crew was looking out the wvertical signals of
identification of the different segments of "OSCAR"

because they were assured to be established on it.

At the end of J-1, there was a signal of taxi-holding
position scratched with black painting, to have installed

a signal of "NO ENTRY" at the beginning of this taxi-way.



Supposing that they had seen this signal (as the
runway was wet, the contrast between the runway and the
rugosity of the painting with which had been invalidated,
it was sufficiently wvisible), they could not have it in
their wvisuwual range more than three seconds, and the
conviction of qoing hy the 0-7 was not sufficient to call

their attention.

The aircraft maintaining a trayectory almost
straight, crossed the vellow lines joining runways 15 and
19 with H-1 and the commun segment of the exit from
runways 01 and 33 to H-1. These lines could make think to
the crew that were in the cross of taxi-way "OSCAR" with
H. The travectory that follows the aircraft shows that
the exit line from runways 01 and 33 to H-1 and to J-1 is
on his left, probably with the intention to avoid the line
that they considered was the one Jjoining 0-f with the
taxi-way with no denomination that continued to this and
to the runway 01/19. Tt is reasonable this trayectory to
try to avoid the entrance in this taxi-way, for the

conviction of going taxiing by 0-6.

From this moment, the Captain takes aircraft to the
left of the yellow-line, that he considered it was the
center-line of the "OUTER", convinced to heve overpassed
the taxi-way with no denomination, that it was his main
worryness. It can be explain that this action to near to
the left edge of he considered taxi-way, to see by himself
the signal of the segment, since teorically the had run
0-7 and part of O-6 without receiving any verification of
them from the Copilot without taking in consideration the

elapsed time.

After deciding this action, about 40 seconds prior
the impact, in the wvisual range of the Pilot, that he is
looking out the taxi-way segment signals to his left, only
he will be able to see white line of runway edge, (that

wider, it is of the same color than the J-1 edge, that he



had left to see when he was leaving from this taxi-way),
the edge that limits the zone of the runway with the grass
and continuosly three edge markers lights of the runway
the first one embed and the next ones lifted. Accordingly
with the speed that was in that moment, each light-marker
remains at a maximum of 4 seconds in his visual range and
never two at the same time. This, it didn't him permit to
determinate, that was on an active runway until he
overpassed the second marker and to have reached the third

one.

The Copilot, when observing the Captain's manoeuvre,
could leave the search of the signals of the segment,
since "if had not seen any", when the aircraft was passing
to the left of the "theorical" taxi-way center line he
could not have any option to see them. The he could pay
more attention to the map of the airport, and if at the
same time was doing a check of the heading, this confirmed
him that they were in the correct segment. These actions
impeded him to see the first lights and the two first

segments of the center-line of the runwavy.

It 1s possible that about 8 seconds before Ground
Control call, one or the two crew members perceived any
information to determine that they were not on the

taxi-way but on the runway.

Confusition with an unexpected references, with
consequential talking between both crew members and a new
look at map of airport, they thought that instead of avoid
the no denominated taxi-way they entered in the runway by
this taxi-way. Also, it is possible, that the reaction
time in this quickly intuition was spreading until the
moment in which the Ground Control calls, that 1is reply

inmmediately by the Copilot before getting one decision or

clear evaluation of the situation.



At 08.38:08 hours, 21 seconds before impact,

following conversation is in progress:

08.39:08 Ground AVIACO ONE THREE FOUR, REQUEST YOUR
POSITION?
08.39:10 AD-134 LOOK, WE CANNOT SEE OSCAR FIVE

MARKINGS ON THE GROUND, WE ARE
TAXIING WITHHHHHH HEADING ZERO WITH
HEADING ZERO NINETEEN, WITH HEADING
ONE HUNDREAD AND NINETY, SORRY, AND
APPARENTLY WE WERE ENTERING THE

SEGMENT

08.39:29 Ground 0.¥., RECEIVED,
YES I UNDERSTAND I GOT IT
ONE MOMENT

PLEASE

Ground Control communication shows the preoccupation
of the controller to know the position of the aircraft in

"OUTER".

In the FDR at 08.39:11, coinciding with the beginning
of the communication of the aircraft, it is appreciated a
braking action and a turn to the right, This action
certify completely with the foremencioned fact of bheing
evaluating in the cockpit the position of the aircraft,
since the decision time with these cincunstances, it 1is

considered, at least, more than 6 seconds.

also, the reply of the Copilot to the request of
ground Controller, that is made with little precision in
his terms, shows the surprise that has produced short time
before in the cockpit to realize that they were not on the
taxi-way. This surprised was increased by the

braking-action of the Pilot starting one action that he



decides unilaterally waiting to the Copilot transmit it,

or after he can dedicate him more attention.

In the study of the last turn the great corrections
that were found in the direction angle and the correlation
of time and heading support he theory that the CCaptain
considered that they had entered in the runway by the
taxi-way without denomination (continuation of 0-7 and
0-6), and that this turn was the faster action to leave
the runway, seeking the space formed by G-1, G-3 and the

no-denomination taxi-way.

The last two seconds of turn, show an appreciable
hold of the heading and a progresive decrease of the angle
of nose-wheel, till be practically aligned with the axis
of the aircraft, because in his wvisual range has appeared
the line of runway edge and one lifted marker, that they

contributed to increase space-time disorientation.



3. CONCLUSIONS
3.1 Findings
a) Captains and crew members of both aircraft, were

>}

c)

d)

e)

£)

g)

h)

calificated and experienced adecuatlv.

Traffic Controllers were calificated, experienced

and fisically well.

Both aircraft had the Airworthiness Certification,
and Maintenance Certification, the registers showed
that they had been maintained according with the

maintenance programme authorised.

In the investigation, there was not anv evidence
of anormality in the £function work of engines and

systems of both aircraft.

Weight and center of gravity were within

permissible limits.

Visibility conditions due to fog, in the zone
where DC-9 was taxiing, were lower to which could
deduce from data taken in the airport, 1in the

different points stablished for that.

Communications from DC-9, respects at  his
position, were not sufficiently punctual, and the
Ground Controller didn't reguest clarification of

them.

Airport was in phase of transformation to adapt it
to a new calification. It was proceeding for a

structural remodelation that included improvement of



i)

i)

k)

1)

m)

signals and taxy-ways, some of them were finished,

crews knew this.

There was not a specifical plan for aircraf to
taxi in bad wvisiblity conditions, nor the opnerators
had stablished concreted plans for their crews. So
the ground movements instructions were at the
criteria of Ground Control, depending only from

position revorts from aircrafts.

Vertical and horizontal signals were adecuated for
CAT-I overations, with some punctual deficiencies.
The revorts and registers of maintenance showed that
the integrity and reliability of 1light components
were within pattern with respect of the regulated
percent failures, though were not able to reconstruct
exactly then state of every siagnals and markers of

the svstem.

Though the initial circunspection showed by the
DC-9 «crew delaying the operation till disposing
better wvisibility, from the taxiing cockpit maneuvre
it is deduced some descoordination, that could affect
all means available in the cockpit to determine

exactly their position in every moment.

The Captain gave priority to a maneuvre that he
considered, it would take out from then situation
where he was, to communicate, that he could be in the
active runway, walting to say this, to the Copilot

finished the transmisition that was doing.

The B-727 had started the take-off, with Tower
clearance, being coordinated this, with Ground

Control and BApproach Control, accordingly with

departures procedures.



78

3.2 Cause

The cause of the accident was the unknown incursion
of DC-9 aircraft on the runway 01/19, when the B-727 was

on take-off roll.

The DC-9, was on the active runway, because
visibility conditions due to fog, by the zone where the
aircraft was taxiing, imoeded to the crew obtain
sufficient wvisual references, to determine that, that was
not the correct run that they should realize to reach the

threshold of runway 01.
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RECCOMENDATIONS

a)

c)

ad)

e)

£)

To reiterate and instruct to techinical crew
mempers about the importance of the training about
coordination in the cockpit and arrangement of the

resources of the same.

To reirate and instruct to technical crew members
about the possible dificulties when taxiing, if only

it 1s wused as orientative wvalues for it the ones

ohtained from the readings of RVR.

Aeronautical authorities should stablish minimuns
and moublish taxiing procedures for aircraft and
vehicles, in the different conditions of wvisibility,

in the movement area of the airports.

Operators should give instruction to the technical
crew members to taxi in bad visiblity conditions, to
stablish restrictions to taxi and provide them with

graphic documentation of easy interpretation.

Signals and 1lines of the taxy-way should bhe
painted with colors sufficiently diferentiated of the
signals and lines of active runway. One way taxi-way
should have redundant signals and lights,

horizontally and vertically.

It should be protected all the crosses with active
runways, with redundant signals and 1lights that
includes one warning standarized light of crossing
intersection with an active runway, placed adyacent

to the signal of helding point on taxi-way.



g)

h)

i)

Should be convinient that ICAO stablish different
levels of compulsory and standarized signals and

lights, for the movement area of the airports.

National Aeronautical authorities should press to
overators to a sooner fitting of the CVR in every

aircraft of airtransport.

National Aeronautical authorities should press to
operators to a sooner fitting of digital FDR and with
more quantity of wparameters in every aircraft of

airtransport.
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