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A Northwest Afrlines B-747 ran off the end of Runway 7L while landing at

Minaf Iuternati{énal Alrport, Miant, Florida, on Deccmber 15, 1972, at 171h eastern

standard time. There were 149 Patécngers and 11 crevmembers aboardy no one was

seriously injured. Tae mose landirg gear collrpsed, which resulted in substantial
dozage to the aireraft atructure in that aves,

~ During takeoff froum Kunvay 27R o few ninutes earlier, the alreraft hag ctllided
with a floeck of sea gulls. ‘The crow had shut down the No., 4 engine, believed to have
been causing vibration, and then hag requested clearance to return to Miami,

~ The Natfonal Transportation Safety Board determines thal the protable cause of

thie accident vas the ineffective braking capability of the aircraft on the vet runway
because of the low confricient of friction of the new runviay surface, and insuffictient
eugline reverse thrust to decelerate the aircraft. The combincd effects of the lack of
“he Noo b englne reverse thrust ang zalfunction of the No. 3 engine reverser resulted

in & directional control problem ang reetricted the uee of Nos. 1 ang engine
revergers, - '

A recommendation was subnitted to the Federal Aviation Adninistration. ’
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This report contains the essential items of informa.
tion relovant to the probable cause and safety message to
be derived from this accident/incidont. However, for thosc
having a need for more detailed information, the original
factual report of the accident/incident is on file in the
Washington office of the National Transportation Safety
Board. Upon request, the report will be reproduced com-
mercially at an average cost of 15¢ per page for printed
matter and 85¢ per page for photographs, plus postage.
{Minimum churge is $2.00.)

Copies of material ordered will be mailed from the
Washington, D. C. business firm which holds the current
contract for commercial reproduction of the Board's public
files. Billing is sent direct to the requester by that
firm and includes a $2.00 user service tharge by tlie Safety
Board for special service. This charge is in addition to
the cost of réproduction. No payments should be made to
the National Transportation Safety Board.

Requests for reproduction should be forwarded to the:

National Transportation Safety Board
Administrative Operations Division
Accident Inquiries § Records Section
Washington, D. €. 20591]




File l'o. 1-0037

NATTOMAL TRANSPORTATION SAFETY BOARD
WASHINGTON, D. €, 20591
AIRCRAFT ACCIDENT REPGRT

Adopted: _tay 30, 197 | o
"HORTIWEST A TRLIREG, TT0r e S e e
EOEING 747--151, NGORUS
MIAMI, 'FLORIDA
" DECEMBER 15, 1972

SYNOPSIS

A Northwest, Atrlines Ba7h7, operating as Flight 723, ran off the end of
Rursray 271, while landing at “ami Irternational Afrport, Mieni, Florida, on
December 15, 1972, at 1714 eastern standard ime. There were 149 passengers
and 11 crewvmembers eboard; no one was seriously injured. The nosec landing
gear collapsed, which resulted in substantial dwmage to the alreraft strue-
ture in that area, :

During takeoff from Runvay 27R a fevw minutes earlier, the aireraft had
collided with a iiock of sea gulls. The crew had shut down the No. b engine,
which was believed Lo have been causing vibration, and then had requested
clearance to return to Miami,

The local weather at the time of the accident wvas 1,300 i’eet broken,
3,000 feet overcast, visibility 2 tf2 miles, wind 130° at 9 kuots. A
thunderstorm was southwest of *+he airport and moving castward.

The National Transportation fafety Board determinres that the probable
cause of this sccident was the ineffcetive braking capability of the air-
eraft on Lthe wet runway becuuse of the low coefticient of friesion of the
new runvuy surface, and irsufffetent engine reverse thrust to decelerate

. the aireraft. The comdined effects of the lack of the No. b engine reverse
thrust and ralfunction of the 0y 3 englne reverser resulted it a direct.ional
control problem and restricted “hLe uae of Nos. 1 end 2 engine reversers.

In view of the potential hnzard involved in overrun aceidents, the
Board recommends that the Federal Aviatior Administration expedite its
research program to delemine the frietion characteristiscs of wot runvays,
not only for its effect on the lnnding certification requirements for aire
cvaft, but ulso for the certifiehtion of runway surfaces under the new

Airport Certlfication Regulatio.n,

On April 10, 1973, Runways U3/27L and OL/27R vere grooved b5 increase
the coefffvient of frietion and dnprove the weterunvay laniing conditions.,
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INVESTIOATION

A Northvest Airlines B-747, NGO2US, Flight 723, was cleared for takeoff
at 1655 1/ and, while rotating, encountered o flock of sea gulls, The orew
heard a noise that sounded like a bird strike on the right side of the alr-
craft; they detected an airecraft vibration at the same time. The second
officer reported that the No, b engine turdbire section vibration meter
indieated maximum deflection., All other engine instrumente were romal,

The captain retarded the No. & thrust lever ang shut down the No. U engine.
The aircraft vibration then ceased,

At 1658, the crew advised departure control that they had struck birds
on takeoff and would return for a landing at Miami, The flight was routinely
vectored and cleared for an Instrument fanding System (ILS) approach to
Runway 270L, at which time it was approximately 11 miles outside the outer
marker,

At 1711155, the tower controller reported radar contact at the outer
marker and advised the crew that the wind was 120° at 10 knots. Flight 723
Acknowledged this transmission and confirmed the clearance to land on
itunway 271, Suoscquently the tower adviscd other flighés on the same fre-
quency that the wind was 160° at 10 knots and that operations would L.
shifted in configuration to the ecast, Approximately 1 minute later,

Flight 723 reported, "723 is going of't' the end."

According to the flighterew, an ILY approach was flowvn in a normal
manner, in light rain, for a short beriod of time. Below 1,000 feet, £na
With the runway in sight, the £1ight made the approach elear of clouds and
‘rain. th flaps set at 25°, the alreraft used a computed Vpy 2/ specd of
140 knots for the approach and lending. All crewncemters stated that the
touchdown was made at the "normal point"s 140 knots. '

The captain stated that at touchdown, brakes were applied and engine
reversc was attempted on the MNos, 1, 2, and 3 engines; but, the No, 3
reverser lever failcd to go beyond the interlock position, At this time,
according to the captain, the Nos. 1 and 2 engines were reversing, but
yawing of the aireratt precluded the use of these engines to any extent,
The airecraft wau kydroplaning, and groundspeed wus not bteing reduced sufe
ficiently, despite full braking and continual attempts to uccomplish full
reversing,

Regarding the rollout, the first officer stated, "“wring reversing
operation, green lighte for 1 and 3 (reversers) came on but No. 3 reversing
ineffective. No. 2 turbinc scetion reversing had been previously blocked
out, Full braking and amount of reversing availavle for dircctional control
fatled to stop aircraft."”

A/ ALl times hercln arc castern standard, bated on the Oh-hour olock.
jaf Speed at Threshold.
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The aireraft continued to roll past the eid of the runway and came to

‘4 stop at a point 611 feet beyord the load-Vearing runway surface end 78

feet to the left of the extended runway centerlinoe, ‘The site where the
aireraft came to a atop is a sodded area within the airport toundary, *

Craah/reScua personnel and emergency equimment alerted Vy the tower
responded and followed the £light down the runvay after the landing, They
vere in position next to the atrevafs shortly after it had coue to a stop.
All occupants were evacuated successfully via the emergency slides apuroxi-
mately 1 minute after the first exit door was opened,

. Witnesses at various vantsge points along the runwoy indicated that the
aireraft ianded approximately 2,475 feet trrom the threshold. One witness

reported that the quantity of witer, smoke, and nist tha: sprayed about wus

enough to conceal almost all the lower fuselage of the aireraft from view,
The “ritnesses reported sporndic heavy rafnshowers in the airport area besfore
the time of the accident,

(ther than reverted rubber near the end of Runvay 27L, no evidence of
tire debris was found, Serul marks‘gl from the right body tricks were found
3,950 Pect from the end of the runway (5,400 feet from the threshold), They
extended, intemmittently, to 2,890 feet trom the end of the rurway; there-
after, “shey were continuous, Serub marks from the left wing trucks began
2,890 fcet from the end and changed to intermittent black rubber marks,
beginring 1,490 feet from, and continuing 10, the end of the runvay. Serub
marks frem the left body and ripht wing trucks began 2,899 feet from the
end of th? runway but were internittent for only 1,600 feety after that, they
were continuous,  Aill main lunding gear tire tracks were made prominent by
the displazcrent of the locse gravel, The initial scrub marks were on the
raway centerline. At 2,899 fcet froi the end of the runway the marks began

& gradual are to the left wl ich ccased 1,890 feet fronm the erd. The airceraft

nose landing gear ran oft tho cond ot the overrun 37 feeis to the left of the
centerline,

The airevaft nose landing gear struck & concrete slab which ha¢ been
a foundation fir & building, The nose landing voar collapsed rearward
darmaging the lewer fuselage and nose wheel well gtructure as well as
distorting the -abin flooring. Since the accident, the hazard created by
the concrete slub hae been elimnated by compacting and grading of the land
arca bevond the end off the runway. :

3/ The tern Mso ub” tarks A5 uscd TR RIS report refers Lo marks of Lho
tire footpriit found orn the rinway, which rarks are lighter in «olor
than the surtounding surfasc, - They are ercated by the relcase of water
under pressur?t and the attendant heat from the tire footprint, Ghe
degree of definition of the serub mark is depundent upon other factors
such n8 gross veight, spced, und the degree of frietion and heat created
by tire skid, Serud marl s are commonly associated with viecous hydro-
planing, whevess such marks are nol present during dynaxtc hydroplaning,
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Examination of the los. 1, 2, and & engines showed no evidence of
damage or of debris that suggested a bird strike,

Visual inspection of the No. 3 engine showed that the fan blades vere
extensively damaged and that numerous holes were punctured in the cowi
adjacent to and forward of the fan. No visible damage was found in the
compressor anl turbine arcas. The fan guide vanes were damaged slightly
by the impact. Bird reathers and remains were found impinged on the outer
throud of the fan section and on.the leading edges of the fan reverser
door struts between the b and 6 ofc¢lock pogitions, viewed from the rear,

The loss 1 and 9 main landing gear tires had & "frat" spot worn into
thelr points of rupture. No other umisual marke were fourd on thege tirecs.

All ether main tires were inflated with approxim@}@ly 200 to 225 pounds
pressure, |

ALl but one main gear tire had tread depths from 1/16 to 11/16 inches
remaining; the los 11 tire was worn smooth,

During the functional testing of the aircraft systems, the thrust lever
for the lo. 3 engine could not bve advanced. The thrust lever-sequencing
actuator vas found locked. When the lever was released manually, the
nalfunction could not be duplicated. The actuator was replaced, however,
for precautionary reasons.,

The detalled examination and functioral testing of the No. b engine
revealed no diserepancy other than instability of the turbine Afrborne
Vibration Monitor (AVM) during the engine runup., The Mo. 4 turbine AVM
pickup &ccelerometer connector was found to have a broken wire,

All brake assentiies functioned normally during testing, and Lrake
wear was found within serviceable iimits,

- All antiskid transducere were tested for functional operation, and

no discrepancies were found. Bench tests of the antiskid control box
revealed & discrepancy in the MNos. 8, 15, and 16 wheel cireuits when the
control was in either the normal or tha reserve position. No evidetice of
the discrcpancy was noted in the normal position after the control box was

reirstalled ard checked in the atreraft. The aireraft antiskid control box
~check revealed a malfunction of the Ho. 1 vheel in the normal system which
would signal a brake rolease when braking was In effect. This malfunction,
however, could not be related to a "brakes locked" coadition, 1ike that
found in wheels Not. 1 and 4.

Operational testing of Lhe gpoiler system, ir. both tha "armed" and
"urarmed” positions, showed nu evidence of a malfunction. S8'milarly, the
leading flaps were found to function nommally.
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" The pertihent, offi:ial weather observation at Mlami Tnteraational

Airport was, in parts

1710, Special, ceiliﬁg estimated 1,300 feet brcken, 8;000‘feet
overcast, visibility 2.1/2 miles, thunderstorm, heavy rainshowers,
wind 130° at 9 knots, altimeter setting 29.98 inches, thunderstorm

southwest moving east, ovcasional lightning cloud to ground.

The record of surface weather oLservations showed the following:
0.42-1nch of rainfall from 1600 to 1700 and O.17=inch from 1700 to 1800;

, light rainshowers began at 1602 and ended at 1630; heavy rainshovers began
at 1707 and eaded at 1728t very light rainshowers began at 1728 and ended
at 1817; thunderstorm began at 1653 and ended at 1836, The National Weather
Service rainfall recording devices at Miami International Airport are
located 2,000 feet northwest of the threshold of Runway 27i.

" * * B T RN e A
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Runwvay 27f at Miami International Airport is ;350 feet long and 150
fect wide. The runvay has an asphaltic (bituminous and crushed lime rock
mixture) eurface with no gradient, The crown of the runway is graded 1
percent for 28 feet from the centerline, 1.5 percent for the next 14 feet,
and 2 percent for the remaining 33 feet to the edge of runwvay. After
being resurfaced, the runway was opened to traffic on November T, 1972,
The runvay is served by an ILS; thé 2,9° giide slope intarcept point is
located 1,250 feet from the runway threshold.

T LT R ——

All of the tower and approach facilities and nayv'gational aids vere
operational at the time of the aceident. The Federal Aviation Administration

; (FAA) flight-tested the ILS after the accident and found that it met specifi-
E cations .

The actual landing weight of Flight 723 was 507,776 poundg; and the
VTH reference speed was 140 KIAS, According to the Approved Airplane Flipht
1 Manual, the runvay length required for landing in wet cond{*ions is 8,250 ;
g - feet with 25° flaps, 3-knot tailwind component L/, and operative spoflers
- and antiskid devices. Any use of reverse thrust would redvee this stopping
distance. The max{mum allowable luvding weight was 546,000 pounds.

b T el BN it b a1k G b A Ty Tt e e

The flight recorder readout reveals that touchdown occurred at a peak
value of f 2.66 g at 1L5 krots., At a point 45 seconds later, the vertical
acceleration trece shows the beginning of an excursion to 2,25 g at 70
knots und the beginning of a rapid deceleration of Ehe airspeed trace to
Zero.

e o

2} The Tallwind component 13 based on wind of 160° at 10 Knots.
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At the requést of the National Transportetion Safety Board a Joint rAA

‘and National Aeronauties and Space Administration (NASA) program was cstabe

lished to gather fata on wet runway friction coefficients at Miamg
International Airport. On March 14 and 15, 1973, tne NASA dlagonal-braked
vehicle was used to measure the slipperiness of Runvays 9R/27L and 91/27R
with varying deptha of water on the runvay surfaces, The surface water

‘depths in these tests were varied from 0.0l to 0,0k inches, approximating

conéitions of’steady,‘light rain. The stopping distance ratio - (SDR)
derived from the normalized test readings of the Scgmented test runs
diselosed an average ratio” of 3.22 for Runway 9R/27L and 2,30 for 9L/ 27R.
The SDR based on %he wet runway landing requirements, spccified in section
121.195 of the Federal Aviation Regulations, is 1.92,

ANALYSIS

Several feactors cocbined to prevent the crew from successfully stopping

- the aireraft stort of running of £ the runway, une factor was the ingestion

of birds by the No. 3 engine on takeoff, which caused damage to the engie
fan blades., The result was a reduetion in power during climbout and later

-« during cruise, accompanied by aircraft vibration., Reduced vibration in the

daraged No. 3 engine coincided with the detection by the crew of excessive

~vibration in the malfunctioning No. U ti.bine AVM system. The flighicrew

wollld logieally asgsume that the excessive vibration indicated on the AVM
resulted from the tird st rike.

Another factor was the lack of capabllity t¢ decelerate after the
airerart touchcd down al a voint approximately 2,475 feet from the runway
threshnld, The lack of decelerating forces is evident in the analysis of
the veloeity/time trace in the flight data recorder readout, The flight
recorder data, based on 145 knots, showed that the aireraft decelerated
aporoximately 2.7 ft./sec.2 for 348 sccotds after the moment of touchdown,

- This rate 1s characteristic of a free rolling airplanc configured for a

landing, The atireraft continued to decelerate as this rale to a point
approximately 1,400 feet from the end of the runway overrun arca. From
this point to the end of the overrun, the deeeleraticn forees ahowed a
marked increase. From this data it is evident that although rone braking
dction was available in the area of the serub arks vhich began 3,950 feet
from the end of the runway, there was 1ittle change in the decelerative
forces affeeting the velority of the alvplane until the final mosents of
rbllout * C : -

The diagonal-braked vehiele tests conducted with water depths from
O to .Ob inches on Runvay 9R/271, showed en overall vet etspping distance
ratio of 3.22. When appifed to the certificated dry braking distance of
the afreraft (approximately 2,700 feet), the 3.22 ratio indicates a

T TN " I L . N
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required braking distance of 8,694 reet, §f engine reverse thrast {s not
uged, Obvicualy, the afreraft couid not have veen stepped on the runway
under vheae conditions, unless the aireraft had landed within the Cirst

655 rect of Lre runway or had used engine reverse thrust. Mowever, the

No. I engine wae shut down, the Wo. 3 englne revarser mulfunctioned, and
probleus with directional control of the aiveraft hindered the crey from
using a sutflclent amount of reverse thrust in the Nos. 1 and 2 enginea.

The correlation between the fl{yht recorder data, the touchdown
proint, and the sorw)» marks fourd or the runway¥ indicates dynamic hydro-
planing by the atreraft for epproximately 3,000 feet during inttial groung
roll. fThe 3erub marks on the sunway also shovw that viscous hydroplaning
in varying degrees occurred until the aireraft reached a point approximately
1,400 feet from the end of the over un, vhere come effective braking did
oceur, ‘

~ Except for the malfuncticn of the No, 3 enginereverser and the
fa' re of the Nos. 1 and 9 tires, no other ma)function or fatlure was
found that could have adversely nffected the stopring distance of the
aircraft,

PRORABLE CAUSE

The Nationsl Trausportation Safehy Board detormines that the probable
cause of this aceident wzs the fneffective brating capability of the afr-
eraft on the wet runvay beeause of the lov coefficient of friction of the
new runway surface, and insuffictent engiiie reverse thrust to decelerace
‘the aireraft. The combined effects of the lack of the N, h‘engine,feverse
thrust and malfunction of the No. 3 engine reverser resulted in a di,ec-
tional control problem and restrieted the use of Noas, 2 and 2 eagine
revevsers,

RECOMMENDATIONS

In view of the putential hazard involved in overrun gccidents, the
Beard recommends that:

The ifederal Aviation Administration expedite its rescarch pro-
gram to determine the friction characteristics of wet runways,
not only for %3 effect on the landing certification require-
ments for alrciaft, but also for the certification of runway
surfaces under the nov Afrport Certification Regulations,
(Recomrendation Ne. A-73-49.) -

As & result of the test conducted for the Board by NLBA and the FAA,
the Dade County Port Authority decided to groove Runway ¢, 27R and
Runvay 9R/2fL. The Airport Authority vetitioned the MA for financial
agsistance and received & grant for vatching funds under the Afrport
Development Atd Program, The hh-day grooving operation commenced on
Ap!‘ll ' 10: 1?73.
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-9 . | APPENDIX A

CREW_INFORMATION

~ Captain Williem F, Burnett, aged 57, held Airline Tranaport Pllot
Cervificate %o. 8L985.LL and was type rated in the Boeing 7h7. At the
time of the accident, he had accumulated a total of 23,774 hours, of
which 825 hours were in the Boeing 7h'7. His initial checkout in the |
Boeing Thi was wccomplisted in February 1971, iis last proficiency check
and recurrent ground training in the Boeing Th7 were satiafactorily
completed in October 1972, He posgcssed a current first-class medical
certiriente, dated July 1972, with a limitution to wetr correcting cye-

- glasses,

ficate No. 1022006 and was type rated in the Boeing TLT. At the time of
the aceldent, he had accumulated a total of 4,93% hours, of whieh 1,478
hours were in the Boedng 747, His initial checkout in the Boelng T4T wes.

 First Officer Harry L. Camm, aged 48, held Coemereia) Pilot Certi-

in May 1970, and his most recent proficiency check and recurrent grounda
training in the afreraft were satisfactorily accomplis:ca i1 May and
October 1972, l'c possessed e first-class medical certivicate with no
limitations, : : '

. Second Offfeer Roiney D. Hold, aged 36, held Afirline Transport Pilot
Certificate No.' 1453408 and Flight Eugincer Cértificate No. 1710962 foy
turbojet~powercd airerait, after having completed his cheskout ae fifght
engincer in thi Boeing 74T in February 1972. 1le had accumulated a total
cf 6,044 hours pilot time and 1,567 hours as flight enginecer, of which
U57 hours were in the Boeing 747. His most recent recurrent ground trafr.-
ing was ralisfactorily completed in October 1412, He possesséd a firste-
class medienl certificate, dated April 1972, with no limitations.

All crewmemoers had been off duty approxirately 1h hours during the
2h=hour period preceding the rlight.
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AIRCRAKS TNRYRMATION

Make and Model
Registration No.
Serial No. -
Date of Fanufacture
Total Flylng Hours o
Since last Major Inspec|.ion
Sincé Last Line Inspection
Engines C

Boedng 7TH7-131

H&O2U3

197791 1970

May 11, 197

6,605:{11 |

663301

65300

Pratt & Whitney, JT9D-3A

bl wm EE O P eR . S8 a8

]
!

Serial M. ' Total Time - Iats of Marufacture ;.

PoAR26T8B g,’m&}’%’* L 1o-8.70
Pez9seB | L,295%3 C o S=15-71
POGI53B  Ni301:0% 5+15-71
PO626LSB - 5,482:29 S 917770

A review of the alreraft recordn for: the 2)-day pirfod preceding the
acclideni revealed nc evidence of discrepancies with regard to the braking,
antiskid, of spoiier systems of the ajreraft. A carryover item in the
aireraft log indicated that the No. 2 engirt turbine reverser was locked
out. : : :
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