FEDERAL AVIATION AGENCY
FLIGHT STANDARDS SERVICE

[14 CFRL Spectal Civil Air Regulations Nos. SR—422, SR-422A, SR—422E8]
[ Notice 63-28; Docket No. 1866]

NOTICE OF PROPOSED RULE MAKING
SPECIAL OPERATING LIMITATIONS FOR TURBOJET TRANSPORT CATEGORY AIRPLANES

Notice is hereby given that there is under consid-
eration a proposal to amend certain operating. rules
of Special Civil Air Regulations Nos, SR—422, SR~
4224, and 8R—422B, which are used in determining
the minimum runway lengths for takeoff and landing.
The proposal would affect only operators of turbajet
airplanes under Parts 40, 41, and 42. For the purpose
of determining the minimum runway length for take-
off. the proposed amendment would require the addi-
tion of a constant distance margin of 800 feet to the
accelerate-stop distance, For landing, the proposal
walld require increased lengths of the ranway at =al-
ternate airports at ull times and inereased lengrhs of
runway at the airport of destination when weather
reports and forecasts indicate that the runways will
be wet or icy at ‘the estimated time of arrival.

Interested persons are invited to participate in the
making of the proposed rule by submitting such writ-
ten data, views or argtments as they may desire.
Communications should identify the notice or docket
number and he submitted in duplicstte to the Federal
Aviation Agency, Office of the General Counsel: At-
tention Rules Docket, Roomn A 103, 1711 New York
Avenue, NW. Washington 25, D.C. Ail communica-
tions receiverd on or betore September 23, 1963, will be
consldared hy the Administrator before taking aetion
upon the proposed rule. The proposals enotained in
this notlce may bhe changed in the light of comments
receivert.  All comments submitted will be avallable,
huth before and after the clogsing date for comments,
in the Rules Docket for examination by interested
persons.

Sections 4T 11h and 4T.122 of the SR—422 series
regulations set forth requirements for establishing
accelerate-stop anid landing distances respectively.
Sections 40T.81 and 40T.84 of the SR—422 series regu-
latlons set forth operational runway lengths for take-
off and the operating limitatlons for landings at the
destination and alternate alrports respectively, The
FAA and industry have recognized that some takeoff
and landing runway lengths, especinlly when operat-
lng under adverse runway conditfons (wet, snow,
slush, icy, etc), are Ilnadequate. Some alrlines are
applying special factors to takeoff distance and land-
ing runway lengths to aceount for operaticns under
these ndverse runway conditions.

An attempt was made to account for operations
under adverse runway conditions by proposing ration-
alized requirementz for accelerate-stop and landing
distances in a proposed Special Civil Air Regulation
No. 8R—422(C, issued as a Notice of Conference dated
May 4, 1962. The proposed SR—4220C basically was
intended to reflect a rationalization of the type certifi-
cation requirements to the extent that the required
demonstrations would utilize operational practices and
procedures, would require runway surface stul cross-
wind acecountability, and would grant performance
credlt for the use of deceleration devices {ncluding ar-
resting gear, It was contemplated that certain pro-
vigions of SR—422C would be made retrpactlve to
presently operated turbine-powered afrplanes. Two
months after proposeid SR-422C was issued, a Notice
of Withwlrawl was sent out cancelling the Notice of
Conference ynd stating that the FAA would conduet
a flight test program to determine the effect of the pro-
posed SR—432(), Subsequently, it was conecluded that
the contemplaied fllght test evaluation was not
economically feasible and an alternate approach was
explored of those provisions in SR—422C which were
intended to be made applicable to presently operated
airplanes. There is included in this notice a proposed
alternate approach which treats the most lmportant
safety problems and which ig simpla in concept and ap-
plication and does not reguire an additional testing.

Aceelerate-stop distance. The accelerate-stop dis-
tance determined in accordance with § 4T.115 is a re-
quirement which is considered to result in the abselute
minimum Tevel of safety. There are no buili-in safety
marging to aceount for normal operational varlatlons
gther than 60 percent headwind and 150 pereent tail-
witid accountability. As a resalt thereof, airline pilots
have stated that they eannot reproduce the certificated
accelerate-stop distances for turbojet airplanes during
air carrier vperationz, There is a neced, therefore, to
increase the aceclerate-stop runway lengths to account
for some of the cxpected operational varlations.

The accelerate-stnp distance determined in accord-
ance with § 4T.115 {s based on an all-engines-operating
acceleration to the critical engine fuiture speed V,, and
a subsequent stop from this peint on a dry runway.
The accelerate-stop tests are normally ¢onducted with
new tires and brakes and with full knowledge of the



test pilot. The type certification procedure used in the
nast has permitted immediate brake application upon
recngrition of the engine failure at vV, wpeedd followed
br snubsequent actionz on the nart of the pilok. after ap-
propriate time delars, to bripg the airplane to a stop.
There are oo arbitrary factors applisd 1o the aceele-
rate-stop distance to acconnt for operational waria-
tions. t.e., pilot technique, Tonway sarface conditions,
eie

The takeoff dizeance requirements of § 4T.117, in
coneradr to the arcelerute-stop renquirements. Tentaln
built-in safety margins. The 35-foot height at the end
of the takeol distance specified in all SR-I22 series
regulations apd the application of the 115 percent
facwor to the all-engine-iakeoll distance specified in
SR—122A and SRAX?E are marging which allow for
reasonably expected aperational variarions, The fake-
oft distances, however, also incturle wimd aceountability
as in acceleryte-stop distances

In airlime operations, airplanes are aperated at times
with tires and brakes that do pot provide maximum
hraking action.  1fan engine failure oecurs a1 V), speed
during airlioe operations. there is & time pertod during
which the pilot decides whether o abort or continue
the takeaff and alzo 4 reacrion rime 1o inifiate braking,
These operational variations (preseutly uaaccornnted
ior during type certifuntion tests) end to lower the
level of safet¥ because operational accelerate-stop
distapces would be longer than those obiained during
type certification. The airlines bhave siated that the
takeofl distances to the 35-foot height have more safety
margins ineluded therein than the accelerate-stop dis-
tanee. even af spesds bower than V. Sinee the intro-
ductlon of turbcjet equipment, airline pilots have been
indoctrinated with the ldea that tbey ecannot stop
thes? airplanes within the specifisl accelerate-stop
distances if an engine failure accurs at 'V, speed.
This beenmes of utmost concern when aperating from
ronwar length limited airpores. The airlines. there-
fore, have trained their pilots to be "zo-minded™ if an
engine fails near V,.

‘The effective runway length reqaired for aceelerate
stop distance ean be exactly equal to the runway
length. XNp gllowance need be made for the runway
consumed in positioning the sirplane. The disiance
from the ¢nd of the runawar (o0 where the airplane Is
positioned on the ronway varies with pilot technigue
and taxiway arrangements. It iz conceitable that
some pilots position the eirplane with the tafl over the
end of the runwar. The location of the taziway and
renup pad with respect to the end of the menway and
eren the posltion of the airplane oo the runup pad may
resyit in the positioning of the airplane an appreciable
distance {rotw the starting end of the ronway.

In consideration of these facts, it iz proposed to re-
quire 800 feet to be added to the accelerate-stop dis-
tapces determined in accordamce with § 47.115 to ar
rive at the miplmum rmowayx length reguired for take
off of turbojet airplanes. Sixz hondred feet of the 800
fest are cnnsideted the minimwn dlstance traveled
during a time perlod of 3 zeconds follewing recognition
of engine fxilure. The 3 zeconds are considered tobe s
minimum time period for a decision and reaction time

on the part of airline pllots before initiating the stop-
ping action, Four gecotds are congidered to he an
averape time period for un average pilot to recognize
the precise difficulty, 1o decide on the appropriate cor-
rective action, and to initiate this action. Two
hundred feet of the 800 feet are considered fo be the
average amount of runway consurmmed in positioning
the airplane at the starting end of the ronway., The
addition of the 800 feet to the accelerate-stop distance
dnes not precinde the aperator from lowering the cur-
rently established V, speeds and adjusting the required
takeoff Tunway lengths accordingly.

Air carriers are currently operating in accordance
with an FAA policy, which provides for increased take-
off runway lengths, and thus indirectly for increased
runiway lengths for an aborted takeoff, when runways
are covered with standing water, wet snow, or slush.
These increases are based on the deterforating effeet
that these mediums have on an airplane’s jyeeelaralion
capability. Vo consideration, therefore, is heing given
in this notice to account for increased accelerate-stop
distances due to operations under adverse runway con-
ditions (wet snow, siush, ete.).

Landing distances. The currently required landing
runway lengths for turbojet airplanes are considered
adequate for dry runway operations but not for wet or
slippery runway conditions. A pecent regional survey
indicated that most of the major airlines operating
turbojet equipment apply some correction factor for
landing on slippery or wet runways. By this action,
the airlines indicate that the presently required land-
ing runway lengths for turbojet operations on adverse
renways are inadequate and as such tend to bring
about 1 lowered level of safety. An FAA policy sets
farth conditions for approval of turbojet operations
with 200-14 1anding minimums. It requires that the
landing runway lengths be increased 1,000 feet or 15
percent, whichever g greater, when these low mini-
mums are utilized. There is a need, therefore, to in-
crease the required minimum ronway lengths for
turbojet airplanes for landings to account for opera-
tions on adverse runways.

The landing distance determined in accordance with
§4T.122 is hased on a steady gliding approach which
altows the girplane ro eross the rhreshold at a height
of 3 feet and a speed of 1.3 V,. The landing distance
is the horizontal distance from the 40-foot height to
the point where the airplane comes to rest on & dry
ronway utilizing maximum operational braking, This
ianding distance, as determined during type certifica-
tion tests, is then increased by dividing it by a factor
of 0.6 to obtaln the required minimum runway length
for landing at the airport of destipation. The 0.6
factor accounts for operational variations; i.e, excoss
threshold height and touchdown speed, variations in
piloting technique, adverse runway conditions, etc.

In the realization that the performance regulations
far turbine-powered transport airplanes were subject
to reevaluation on the basis of experience, the Agency
has heen collecting operational data on landlngs of
Iarge turbojet airplanes, nestly in actual air carrier
servlee. [ome of these data stern from phototheoado-
litiec measurements performed by the Agency and eval-



uated in Flight Standards Service Release No. 470.
Additional data were derived from measurements
taken in ¢the [United Kingdem and elsewhere, Further
data were gained from more limited tests, locluding
gome conducted by the Agency to establish brakiug
and friction characteristics on wet or s&lippery run-
ways, On the basis of an analysis of all presenlly
available data, it is cencladed that In actual gpera-
tions large turbojet ajrplanes require 1,300 more feet
uander wet runway condjtions.

Since the presently required 0.6 factor is considered
a necessary margin for landing operations under ud-
verse runway conditions when operating the airplune
in aceordance with type certification procedures, wo
believe that the 1,300-foot additional distance actu-
ally being achieved in turbojet operational landltgs is
consuming most of this margin. To restore thiz mar-
gin for turbojet airplanes, an equivalent of 1,200 feel
should be added to the required landing runway
lengths, Since for the airplapes involved in the anal-
¥sis, the required runway length at higher welghts
was in the neighhorhood of 6,506 feet, the addition
of 1,200 feet is equivalent to changing the factor from
.6 to 0.5,

In eonsideration of these facts, it is propused to
require that landing distances for turbejets be sched-
uled with a factor of (.5 when the runways al the
airport of destination are apt to be wet (visible mois-
ture) or icy. Compliance would be determined on
the basis of wenther reports and forecasts at the Lime
of dispatch. The landing runway lengths [or dry
runways would continne to he based on the 0.6 fnctor.

The increase in rulway lengths found necessary on
the basis nof the conducted analysis 0f operational
practices applies equally to alternate dirports.  In
this case, however, it would not be practical, nor sai-
ficient, to allow scheduyling for either dry or wet run-
ways. It 1s being propesed, therefore, to increase Lhe
required runway lengths at alternate airports by
establishing a factor of 0.5 in lieu of the present (L7,
In this manner, operational safety would be increased
including those instances when an airplane lz dls-
patched on the basis of a dry runway, but the actual
runway conditions at’ the time of landing at the air-
port of destination are go unfavorable that a lundlng
at an alternate would be preferble.

To perwit orderly application of the propased rules
in actual operations, it is proposed to make them ef-
fective six months after adoption of the resulting
amendments.

This propesal is subject te the FAA Recodification
Program announced in Draft Release 61-25 (268 F.IL
10698). The final rule, if adopted, may be in the
recodified form; however, the recodification itself will
not alter the substantive econtents proposed herein.

These regzulatory changes are proposed under the
authority of sections 313(a), 601, 603, and 604 of the
Federal Aviation Act of 1958 (49 U.B.C. 13564, 1421,
1423, 1424},

In consideration of the feregoing, it is proposed to
amend Special Civil Air Regulations Nos. SH—422,
BR—422A, and SR—422B as hercinafter set forth and

te require compliance with the resulting amendments
by not luter than slx months after adoption.
1. By wmmnending % 10T.81(c) of Special Civil Alr
Regilation No, SR-422 to read as follows:
AV'E BT Adirplune's certificate limitations.
* ¥k % ¥ &

{¢} No airplane shall be taken off at a weight
whirh exceeds the weight at which, in accordance
with the minimum distances for takeoff scheduled in
the Airplane Flight Manual, compliance with subpara-
grapis (1) and (2) of this paragraph is shown.
These distances shall correspond with the elevation
ol the airport, the runway to be used, the effective
ranwny gradient, and the ambient temperature and
wind component existing at the time of takeoff. (See
§44T.723(a) (3) and 4T.743(a).)

(1) For turhopropeller transport airplanes, the
aceelerate-stop distance shall not be greater than the
length of the runway. For turbojet airplanes, the
aceclernte-stop distance plus 800 feet shall not be
rreater than the length of the runway,

(2) The takeoff distance shall not he greater
than ihe length of the runway.
2, By amending §40T.81{c) of Special Civil Air
Regulation No. SR-422A 1o read as follows:
HT.81  dirplanc's certificate limifations.
* 3 ¥ % *

(¢) Xo airplane shall be taken off at a weight
which ¢xeceeds the weight at which, in accordance
with the minimum distances for takeoff scheduled in
the Alrplane Flight Manual, eompliance with subpara-
graphs (1) through (3) of this paragraph is shown.
Those ddistances shall correspond with the elevation
ol the airport, the runway to be used, the effective
runway gradient, and the ambient temperature and
wind component existing at the time of takeoff. {See
§340.123(a) (3) and 4T.743(a).)

(1) For turbopropeller transport airplanes, the
accelerate-stop distance shall not be greater than the
length of the runway. For turbojet airplanes, the
aceelernte-stop distance plus 800 feet shall not be
grouter than the length of the runway.

(2) The takeoff distance shall not be greater
than the length of the runway plug the length of the
clearway if present, except that the length of the
clearway shall not be greater than one-half of the
langth of the runway.

(3} The takeoff run shall not he greater than
the length of the runway.

3. By amending § 40T.81(¢) (1} of Special Civil Alr
Hegulation No, SR-422B to read as follows:
d).81  dirplane’s ceriificate limitations.
® ¥ K % ¥
[c) * ok ¥

(1) Fer turbopropeller transport airplanes, the
aceelerate-stop distance shall eot be greater than the
length of the ronway plus the length of the stopway
if present. For turbojet airmlanes, the accelerate-stop
distance plus &) feet shall not be greater than the
length of the runway plus the length of the stopway
if present.



4. By amending § $0T.84 of Special Civil Air Regu-
lations Nos. SR-122, SR24, und SR by add-
inz a clause at the end of paragraph b1 and by add-
ing a hew paragraph (¢) o read as follows:

40T B2 Landing limituations.

" % ® 3

1by Alternaie wmirpori.  * = * for turbopropeliler
atrplanes and 60 percent of the effective length of the
runwar for turbojet airplanes.

Issned in Washingion. DLC., on July 13, 1963

{¢} Wel or slippery rumtcays. When the appro-
priaie weather reports and forecasts, or a combina-
tion thereof, indicate that the runways at the airport
of destination may he wet (visible moisture) or icy at
the estimated titme of arrival, the provisions of para-
graph (a) of this section shall apply te all turbojet
airplanes, except that 50 percent in lieu of the 6
percent of the effective length of the runway shalt be
applicable,

Director,
Flight Standards Service.
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