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in the airplane. These loads must be
distributed to conservatively approxi-
mate or closely represent actual condi-
tions. Methods used to determine load
intensities and distribution on canard
and tandem wing configurations must
be validated by flight test measure-
ment unless the methods used for de-
termining those loading conditions are
shown to be reliable or conservative on
the configuration under consideration.

(c) If deflections under load would
significantly change the distribution of
external or internal loads, this redis-
tribution must be taken into account.

(d) Simplified structural design cri-
teria may be used if they result in de-
sign loads not less than those pre-
scribed in §§ 23.331 through 23.521. For
airplane configurations described in
appendix A, § 23.1, the design criteria of
appendix A of this part are an approved
equivalent of §§ 23.321 through 23.459. If
appendix A of this part is used, the en-
tire appendix must be substituted for
the corresponding sections of this part.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964; 30
FR 258, Jan. 9, 1965, as amended by Amdt. 23–
28, 47 FR 13315, Mar. 29, 1982; Amdt. 23–42, 56
FR 352, Jan. 3, 1991; Amdt. 23–48, 61 FR 5143,
Feb. 9, 1996]

§ 23.302 Canard or tandem wing con-
figurations.

The forward structure of a canard or
tandem wing configuration must:

(a) Meet all requirements of subpart
C and subpart D of this part applicable
to a wing; and

(b) Meet all requirements applicable
to the function performed by these sur-
faces.

[Amdt. 23–42, 56 FR 352, Jan. 3, 1991]

§ 23.303 Factor of safety.
Unless otherwise provided, a factor of

safety of 1.5 must be used.

§ 23.305 Strength and deformation.
(a) The structure must be able to

support limit loads without detrimen-
tal, permanent deformation. At any
load up to limit loads, the deformation
may not interfere with safe operation.

(b) The structure must be able to
support ultimate loads without failure
for at least three seconds, except local
failures or structural instabilities be-
tween limit and ultimate load are ac-

ceptable only if the structure can sus-
tain the required ultimate load for at
least three seconds. However when
proof of strength is shown by dynamic
tests simulating actual load condi-
tions, the three second limit does not
apply.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–45, 58 FR 42160, Aug. 6,
1993]

§ 23.307 Proof of structure.
(a) Compliance with the strength and

deformation requirements of § 23.305
must be shown for each critical load
condition. Structural analysis may be
used only if the structure conforms to
those for which experience has shown
this method to be reliable. In other
cases, substantiating load tests must
be made. Dynamic tests, including
structural flight tests, are acceptable if
the design load conditions have been
simulated.

(b) Certain parts of the structure
must be tested as specified in Subpart
D of this part.

FLIGHT LOADS

§ 23.321 General.
(a) Flight load factors represent the

ratio of the aerodynamic force compo-
nent (acting normal to the assumed
longitudinal axis of the airplane) to the
weight of the airplane. A positive flight
load factor is one in which the aero-
dynamic force acts upward, with re-
spect to the airplane.

(b) Compliance with the flight load
requirements of this subpart must be
shown—

(1) At each critical altitude within
the range in which the airplane may be
expected to operate;

(2) At each weight from the design
minimum weight to the design maxi-
mum weight; and

(3) For each required altitude and
weight, for any practicable distribution
of disposable load within the operating
limitations specified in §§ 23.1583
through 23.1589.

(c) When significant, the effects of
compressibility must be taken into ac-
count.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–45, 58 FR 42160, Aug. 6,
1993]
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§ 23.331 Symmetrical flight conditions.
(a) The appropriate balancing hori-

zontal tail load must be accounted for
in a rational or conservative manner
when determining the wing loads and
linear inertia loads corresponding to
any of the symmetrical flight condi-
tions specified in §§ 23.333 through
23.341.

(b) The incremental horizontal tail
loads due to maneuvering and gusts
must be reacted by the angular inertia
of the airplane in a rational or conserv-
ative manner.

(c) Mutual influence of the aero-
dynamic surfaces must be taken into
account when determining flight loads.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964; 30
FR 258, Jan. 9, 1965, as amended by Amdt. 23–
42, 56 FR 352, Jan. 3, 1991]

§ 23.333 Flight envelope.
(a) General. Compliance with the

strength requirements of this subpart
must be shown at any combination of
airspeed and load factor on and within
the boundaries of a flight envelope
(similar to the one in paragraph (d) of
this section) that represents the enve-
lope of the flight loading conditions
specified by the maneuvering and gust
criteria of paragraphs (b) and (c) of this
section respectively.

(b) Maneuvering envelope. Except
where limited by maximum (static) lift
coefficients, the airplane is assumed to
be subjected to symmetrical maneu-
vers resulting in the following limit
load factors:

(1) The positive maneuvering load
factor specified in § 23.337 at speeds up
to VD;

(2) The negative maneuvering load
factor specified in § 23.337 at VC; and

(3) Factors varying linearly with
speed from the specified value at VC to

0.0 at VD for the normal and commuter
category, and —1.0 at VD for the acro-
batic and utility categories.

(c) Gust envelope. (1) The airplane is
assumed to be subjected to symmet-
rical vertical gusts in level flight. The
resulting limit load factors must cor-
respond to the conditions determined
as follows:

(i) Positive (up) and negative (down)
gusts of 50 f.p.s. at VC must be consid-
ered at altitudes between sea level and
20,000 feet. The gust velocity may be
reduced linearly from 50 f.p.s. at 20,000
feet to 25 f.p.s. at 50,000 feet.

(ii) Positive and negative gusts of 25
f.p.s. at VD must be considered at alti-
tudes between sea level and 20,000 feet.
The gust velocity may be reduced lin-
early from 25 f.p.s. at 20,000 feet to 12.5
f.p.s. at 50,000 feet.

(iii) In addition, for commuter cat-
egory airplanes, positive (up) and nega-
tive (down) rough air gusts of 66 f.p.s.
at VΒ must be considered at altitudes
between sea level and 20,000 feet. The
gust velocity may be reduced linearly
from 66 f.p.s. at 20,000 feet to 38 f.p.s. at
50,000 feet.

(2) The following assumptions must
be made:

(i) The shape of the gust is—

U
U s

C

de= −




2

1
2

25
COS

π

Where—

s =Distance penetrated into gust (ft.);
C =Mean geometric chord of wing (ft.);

and
Ude =Derived gust velocity referred to

in subparagraph (1) of this section.

(ii) Gust load factors vary linearly
with speed between VC and VD .

(d) Flight envelope.
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[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as amended by Amdt. 23–7, 34 FR 13087, Aug. 13, 1969;
Amdt. 23–34, 52 FR 1829, Jan. 15, 1987]

§ 23.335 Design airspeeds.
Except as provided in paragraph

(a)(4) of this section, the selected de-
sign airspeeds are equivalent airspeeds
(EAS).

(a) Design cruising speed, VC. For VC

the following apply:
(1) Where W/S′=wing loading at the

design maximum takeoff weight, Vc (in
knots) may not be less than—

(i) 33 √(W/S) (for normal, utility, and
commuter category airplanes);

(ii) 36 √(W/S) (for acrobatic category
airplanes).

(2) For values of W/S more than 20,
the multiplying factors may be de-
creased linearly with W/S to a value of
28.6 where W/S =100.

(3) VC need not be more than 0.9 VH at
sea level.

(4) At altitudes where an MD is estab-
lished, a cruising speed MC limited by
compressibility may be selected.

(b) Design dive speed VD. For VD, the
following apply:

(1) VD/MD may not be less than 1.25
VC/MC; and

(2) With VC min, the required mini-
mum design cruising speed, VD (in
knots) may not be less than—

(i) 1.40 Vc min (for normal and com-
muter category airplanes);

(ii) 1.50 VC min (for utility category
airplanes); and

(iii) 1.55 VC min (for acrobatic cat-
egory airplanes).

(3) For values of W/S more than 20,
the multiplying factors in paragraph
(b)(2) of this section may be decreased
linearly with W/S to a value of 1.35
where W/S=100.

(4) Compliance with paragraphs (b)(1)
and (2) of this section need not be
shown if VD/MD is selected so that the
minimum speed margin between VC/MC

and VD/MD is the greater of the follow-
ing:

(i) The speed increase resulting when,
from the initial condition of stabilized
flight at VC/MC, the airplane is as-
sumed to be upset, flown for 20 seconds
along a flight path 7.5° below the ini-
tial path, and then pulled up with a
load factor of 1.5 (0.5 g. acceleration in-
crement). At least 75 percent maximum
continuous power for reciprocating en-
gines, and maximum cruising power for
turbines, or, if less, the power required
for VC/MC for both kinds of engines,
must be assumed until the pullup is
initiated, at which point power reduc-
tion and pilot-controlled drag devices
may be used; and either—
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(ii) Mach 0.05 for normal, utility, and
acrobatic category airplanes (at alti-
tudes where MD is established); or

(iii) Mach 0.07 for commuter category
airplanes (at altitudes where MD is es-
tablished) unless a rational analysis,
including the effects of automatic sys-
tems, is used to determine a lower mar-
gin. If a rational analysis is used, the
minimum speed margin must be
enough to provide for atmospheric
variations (such as horizontal gusts),
and the penetration of jet streams or
cold fronts), instrument errors, air-
frame production variations, and must
not be less than Mach 0.05.

(c) Design maneuvering speed VA. For
VA, the following applies:

(1) VA may not be less than VS√n
where—

(i) VS is a computed stalling speed
with flaps retracted at the design
weight, normally based on the maxi-
mum airplane normal force coeffi-
cients, CNA; and

(ii) n is the limit maneuvering load
factor used in design

(2) The value of VA need not exceed
the value of VC used in design.

(d) Design speed for maximum gust in-
tensity, VB. For VB, the following apply:

(1) VB may not be less than the speed
determined by the intersection of the
line representing the maximum posi-
tive lift, CNMAX, and the line represent-
ing the rough air gust velocity on the
gust V-n diagram, or VS1√ng, whichever
is less, where:

(i) ng the positive airplane gust load
factor due to gust, at speed VC (in ac-
cordance with § 23.341), and at the par-
ticular weight under consideration; and

(ii) VS1 is the stalling speed with the
flaps retracted at the particular weight
under consideration.

(2) VB need not be greater than VC.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13088, Aug. 13,
1969; Amdt. 23–16, 40 FR 2577, Jan. 14, 1975;
Amdt. 23–34, 52 FR 1829, Jan. 15, 1987; Amdt.
23–24, 52 FR 34745, Sept. 14, 1987; Amdt. 23–48,
61 FR 5143, Feb. 9, 1996]

§ 23.337 Limit maneuvering load fac-
tors.

(a) The positive limit maneuvering
load factor n may not be less than—

(1) 2.1+(24,000÷(W+10,000)) for normal
and commuter category airplanes,

where W=design maximum takeoff
weight, except that n need not be more
than 3.8;

(2) 4.4 for utility category airplanes;
or

(3) 6.0 for acrobatic category air-
planes.

(b) The negative limit maneuvering
load factor may not be less than—

(1) 0.4 times the positive load factor
for the normal utility and commuter
categories; or

(2) 0.5 times the positive load factor
for the acrobatic category.

(c) Maneuvering load factors lower
than those specified in this section
may be used if the airplane has design
features that make it impossible to ex-
ceed these values in flight.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13088, Aug. 13,
1969; Amdt. 23–34, 52 FR 1829, Jan. 15, 1987;
Amdt. 23–48, 61 FR 5144, Feb. 9, 1996]

§ 23.341 Gust loads factors.
(a) Each airplane must be designed to

withstand loads on each lifting surface
resulting from gusts specified in
§ 23.333(c).

(b) The gust load for a canard or tan-
dem wing configuration must be com-
puted using a rational analysis, or may
be computed in accordance with para-
graph (c) of this section, provided that
the resulting net loads are shown to be
conservative with respect to the gust
criteria of § 23.333(c).

(c) In the absence of a more rational
analysis, the gust load factors must be
computed as follows—

n
K U V a

W S

g de= +1
498 ( / )

Where—

Kg=0.88µg/5.3+µg=gust alleviation factor;
µg=2(W/S)/ρ Cag=airplane mass ratio;
Ude=Derived gust velocities referred to in

§ 23.333(c) (f.p.s.);
ρ=Density of air (slugs/cu.ft.);
W/S =Wing loading (p.s.f.) due to the applica-

ble weight of the airplane in the particu-
lar load case.

W/S =Wing loading (p.s.f.);
C =Mean geometric chord (ft.);
g =Acceleration due to gravity (ft./sec. 2)
V =Airplane equivalent speed (knots); and
a =Slope of the airplane normal force coeffi-

cient curve CNA per radian if the gust
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loads are applied to the wings and hori-
zontal tail surfaces simultaneously by a
rational method. The wing lift curve
slope CL per radian may be used when the
gust load is applied to the wings only and
the horizontal tail gust loads are treated
as a separate condition.

[Amdt. 23–7, 34 FR 13088, Aug. 13, 1969, as
amended by Amdt. 23–42, 56 FR 352, Jan. 3,
1991; Amdt. 23–48, 61 FR 5144, Feb. 9, 1996]

§ 23.343 Design fuel loads.
(a) The disposable load combinations

must include each fuel load in the
range from zero fuel to the selected
maximum fuel load.

(b) If fuel is carried in the wings, the
maximum allowable weight of the air-
plane without any fuel in the wing
tank(s) must be established as ‘‘maxi-
mum zero wing fuel weight,’’ if it is
less than the maximum weight.

(c) For commuter category airplanes,
a structural reserve fuel condition, not
exceeding fuel necessary for 45 minutes
of operation at maximum continuous
power, may be selected. If a structural
reserve fuel condition is selected, it
must be used as the minimum fuel
weight condition for showing compli-
ance with the flight load requirements
prescribed in this part and—

(1) The structure must be designed to
withstand a condition of zero fuel in
the wing at limit loads corresponding
to:

(i) Ninety percent of the maneuver-
ing load factors defined in § 23.337, and

(ii) Gust velocities equal to 85 per-
cent of the values prescribed in
§ 23.333(c).

(2) The fatigue evaluation of the
structure must account for any in-
crease in operating stresses resulting
from the design condition of paragraph
(c)(1) of this section.

(3) The flutter, deformation, and vi-
bration requirements must also be met
with zero fuel in the wings.

[Doc. No. 27805, 61 FR 5144, Feb. 9, 1996]

§ 23.345 High lift devices.
(a) If flaps or similar high lift devices

are to be used for takeoff, approach or
landing, the airplane, with the flaps
fully extended at VF, is assumed to be
subjected to symmetrical maneuvers
and gusts within the range determined
by—

(1) Maneuvering, to a positive limit
load factor of 2.0; and

(2) Positive and negative gust of 25
feet per second acting normal to the
flight path in level flight.

(b) VF must be assumed to be not less
than 1.4 VS or 1.8 VSF, whichever is
greater, where—

(1) VS is the computed stalling speed
with flaps retracted at the design
weight; and

(2) VSF is the computed stalling speed
with flaps fully extended at the design
weight.

(3) If an automatic flap load limiting
device is used, the airplane may be de-
signed for the critical combinations of
airspeed and flap position allowed by
that device.

(c) In determining external loads on
the airplane as a whole, thrust, slip-
stream, and pitching acceleration may
be assumed to be zero.

(d) The flaps, their operating mecha-
nism, and their supporting structures,
must be designed to withstand the con-
ditions prescribed in paragraph (a) of
this section. In addition, with the flaps
fully extended at VF, the following con-
ditions, taken separately, must be ac-
counted for:

(1) A head-on gust having a velocity
of 25 feet per second (EAS), combined
with propeller slipstream correspond-
ing to 75 percent of maximum continu-
ous power; and

(2) The effects of propeller slipstream
corresponding to maximum takeoff
power.

[Doc. No. 27805, 61 FR 5144, Feb. 9, 1996]

§ 23.347 Unsymmetrical flight condi-
tions.

(a) The airplane is assumed to be sub-
jected to the unsymmetrical flight con-
ditions of §§ 23.349 and 23.351. Unbal-
anced aerodynamic moments about the
center of gravity must be reacted in a
rational or conservative manner, con-
sidering the principal masses furnish-
ing the reacting inertia forces.

(b) Acrobatic category airplanes cer-
tified for flick maneuvers (snap roll)
must be designed for additional asym-
metric loads acting on the wing and
the horizontal tail.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–48, 61 FR 5144, Feb. 9,
1996]
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§ 23.349 Rolling conditions.

The wing and wing bracing must be
designed for the following loading con-
ditions:

(a) Unsymmetrical wing loads appro-
priate to the category. Unless the fol-
lowing values result in unrealistic
loads, the rolling accelerations may be
obtained by modifying the symmet-
rical flight conditions in § 23.333(d) as
follows:

(1) For the acrobatic category, in
conditions A and F, assume that 100
percent of the semispan wing airload
acts on one side of the plane of symme-
try and 60 percent of this load acts on
the other side.

(2) For normal, utility, and com-
muter categories, in Condition A, as-
sume that 100 percent of the semispan
wing airload acts on one side of the air-
plane and 75 percent of this load acts
on the other side.

(b) The loads resulting from the aile-
ron deflections and speeds specified in
§ 23.455, in combination with an air-
plane load factor of at least two thirds
of the positive maneuvering load factor
used for design. Unless the following
values result in unrealistic loads, the
effect of aileron displacement on wing
torsion may be accounted for by adding
the following increment to the basic
airfoil moment coefficient over the ai-
leron portion of the span in the critical
condition determined in § 23.333(d):

∆cm=—0.01δ
where—

∆cm is the moment coefficient increment; and
δ is the down aileron deflection in degrees in

the critical condition.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13088, Aug. 13,
1969; Amdt. 23–34, 52 FR 1829, Jan. 15, 1987;
Amdt. 23–48, 61 FR 5144, Feb. 9, 1996]

§ 23.351 Yawing conditions.

The airplane must be designed for
yawing loads on the vertical surfaces
resulting from the loads specified in
§§ 23.441 through 23.445.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964; 30
FR 258, Jan. 9, 1965, as amended by Amdt. 23–
42, 56 FR 352, Jan. 3, 1991]

§ 23.361 Engine torque.
(a) Each engine mount and its sup-

porting structure must be designed for
the effects of—

(1) A limit engine torque correspond-
ing to takeoff power and propeller
speed acting simultaneously with 75
percent of the limit loads from flight
condition A of § 23.333(d);

(2) A limit engine torque correspond-
ing to maximum continuous power and
propeller speed acting simultaneously
with the limit loads from flight condi-
tion A of § 23.333(d); and

(3) For turbopropeller installations,
in addition to the conditions specified
in paragraphs (a)(1) and (a)(2) of this
section, a limit engine torque cor-
responding to takeoff power and pro-
peller speed, multiplied by a factor ac-
counting for propeller control system
malfunction, including quick feather-
ing, acting simultaneously with lg
level flight loads. In the absence of a
rational analysis, a factor of 1.6 must
be used.

(b) For turbine engine installations,
the engine mounts and supporting
structure must be designed to with-
stand each of the following:

(1) A limit engine torque load im-
posed by sudden engine stoppage due to
malfunction or structural failure (such
as compressor jamming).

(2) A limit engine torque load im-
posed by the maximum acceleration of
the engine.

(c) The limit engine torque to be con-
sidered under paragraph (a) of this sec-
tion must be obtained by multiplying
the mean torque by a factor of—

(1) 1.25 for turbopropeller installa-
tions;

(2) 1.33 for engines with five or more
cylinders; and

(3) Two, three, or four, for engines
with four, three, or two cylinders, re-
spectively.

[Amdt. 23–26, 45 FR 60171, Sept. 11, 1980, as
amended by Amdt. 23–45, 58 FR 42160, Aug. 6,
1993]

§ 23.363 Side load on engine mount.
(a) Each engine mount and its sup-

porting structure must be designed for
a limit load factor in a lateral direc-
tion, for the side load on the engine
mount, of not less than—

(1) 1.33, or
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(2) One-third of the limit load factor
for flight condition A.

(b) The side load prescribed in para-
graph (a) of this section may be as-
sumed to be independent of other flight
conditions.

§ 23.365 Pressurized cabin loads.
For each pressurized compartment,

the following apply:
(a) The airplane structure must be

strong enough to withstand the flight
loads combined with pressure differen-
tial loads from zero up to the maxi-
mum relief valve setting.

(b) The external pressure distribution
in flight, and any stress concentra-
tions, must be accounted for.

(c) If landings may be made with the
cabin pressurized, landing loads must
be combined with pressure differential
loads from zero up to the maximum al-
lowed during landing.

(d) The airplane structure must be
strong enough to withstand the pres-
sure differential loads corresponding to
the maximum relief valve setting mul-
tiplied by a factor of 1.33, omitting
other loads.

(e) If a pressurized cabin has two or
more compartments separated by bulk-
heads or a floor, the primary structure
must be designed for the effects of sud-
den release of pressure in any compart-
ment with external doors or windows.
This condition must be investigated for
the effects of failure of the largest
opening in the compartment. The ef-
fects of intercompartmental venting
may be considered.

§ 23.367 Unsymmetrical loads due to
engine failure.

(a) Turbopropeller airplanes must be
designed for the unsymmetrical loads
resulting from the failure of the criti-
cal engine including the following con-
ditions in combination with a single
malfunction of the propeller drag lim-
iting system, considering the probable
pilot corrective action on the flight
controls:

(1) At speeds between VMC and VD,

the loads resulting from power failure
because of fuel flow interruption are
considered to be limit loads.

(2) At speeds between VMC and VC,
the loads resulting from the disconnec-
tion of the engine compressor from the

turbine or from loss of the turbine
blades are considered to be ultimate
loads.

(3) The time history of the thrust
decay and drag buildup occurring as a
result of the prescribed engine failures
must be substantiated by test or other
data applicable to the particular en-
gine-propeller combination.

(4) The timing and magnitude of the
probable pilot corrective action must
be conservatively estimated, consider-
ing the characteristics of the particu-
lar engine-propeller-airplane combina-
tion.

(b) Pilot corrective action may be as-
sumed to be initiated at the time maxi-
mum yawing velocity is reached, but
not earlier than 2 seconds after the en-
gine failure. The magnitude of the cor-
rective action may be based on the
limit pilot forces specified in § 23.397
except that lower forces may be as-
sumed where it is shown by analysis or
test that these forces can control the
yaw and roll resulting from the pre-
scribed engine failure conditions.

[Amdt. 23–7, 34 FR 13089, Aug. 13, 1969]

§ 23.369 Rear lift truss.
(a) If a rear lift truss is used, it must

be designed to withstand conditions of
reversed airflow at a design speed of—

V = 8.7 √(W/S) + 8.7 (knots), where W/
S = wing loading at design maximum
takeoff weight.

(b) Either aerodynamic data for the
particular wing section used, or a value
of CL equalling ¥0.8 with a chordwise
distribution that is triangular between
a peak at the trailing edge and zero at
the leading edge, must be used.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–7, 34 FR 13089, Aug. 13,
1969; 34 FR 17509, Oct. 30, 1969; Amdt. 23–45, 58
FR 42160, Aug. 6, 1993; Amdt. 23–48, 61 FR
5145, Feb. 9, 1996]

§ 23.371 Gyroscopic and aerodynamic
loads.

(a) Each engine mount and its sup-
porting structure must be designed for
the gyroscopic, inertial, and aero-
dynamic loads that result, with the en-
gine(s) and propeller(s), if applicable,
at maximum continuous r.p.m., under
either:

(1) The conditions prescribed in
§ 23.351 and § 23.423; or
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(2) All possible combinations of the
following—

(i) A yaw velocity of 2.5 radians per
second;

(ii) A pitch velocity of 1.0 radian per
second;

(iii) A normal load factor of 2.5; and
(iv) Maximum continuous thrust.
(b) For airplanes approved for aero-

batic maneuvers, each engine mount
and its supporting structure must meet
the requirements of paragraph (a) of
this section and be designed to with-
stand the load factors expected during
combined maximum yaw and pitch ve-
locities.

(c) For airplanes certificated in the
commuter category, each engine
mount and its supporting structure
must meet the requirements of para-
graph (a) of this section and the gust
conditions specified in § 23.341 of this
part.

[Doc. No. 27805, 61 FR 5145, Feb. 9, 1996]

§ 23.373 Speed control devices.

If speed control devices (such as
spoilers and drag flaps) are incor-
porated for use in enroute conditions—

(a) The airplane must be designed for
the symmetrical maneuvers and gusts
prescribed in §§ 23.333, 23.337, and 23.341,
and the yawing maneuvers and lateral
gusts in §§ 23.441 and 23.443, with the de-
vice extended at speeds up to the
placard device extended speed; and

(b) If the device has automatic oper-
ating or load limiting features, the air-
plane must be designed for the maneu-
ver and gust conditions prescribed in
paragraph (a) of this section at the
speeds and corresponding device posi-
tions that the mechanism allows.

[Amdt. 23–7, 34 FR 13089, Aug. 13, 1969]

CONTROL SURFACE AND SYSTEM LOADS

§ 23.391 Control surface loads.

The control surface loads specified in
§§ 23.397 through 23.459 are assumed to
occur in the conditions described in
§§ 23.331 through 23.351.

[Doc. No. 4080, 29 FR 17955, Dec. 18, 1964, as
amended by Amdt. 23–48, 61 FR 5145, Feb. 9,
1996]

§ 23.393 Loads parallel to hinge line.
(a) Control surfaces and supporting

hinge brackets must be designed to
withstand inertial loads acting parallel
to the hinge line.

(b) In the absence of more rational
data, the inertial loads may be as-
sumed to be equal to KW, where—

(1) K = 24 for vertical surfaces;
(2) K = 12 for horizontal surfaces; and
(3) W = weight of the movable sur-

faces.

[Doc. No. 27805, 61 FR 5145, Feb. 9, 1996]

§ 23.395 Control system loads.
(a) Each flight control system and its

supporting structure must be designed
for loads corresponding to at least 125
percent of the computed hinge mo-
ments of the movable control surface
in the conditions prescribed in §§ 23.391
through 23.459. In addition, the follow-
ing apply:

(1) The system limit loads need not
exceed the higher of the loads that can
be produced by the pilot and automatic
devices operating the controls. How-
ever, autopilot forces need not be added
to pilot forces. The system must be de-
signed for the maximum effort of the
pilot or autopilot, whichever is higher.
In addition, if the pilot and the auto-
pilot act in opposition, the part of the
system between them may be designed
for the maximum effort of the one that
imposes the lesser load. Pilot forces
used for design need not exceed the
maximum forces prescribed in
§ 23.397(b).

(2) The design must, in any case, pro-
vide a rugged system for service use,
considering jamming, ground gusts,
taxiing downwind, control inertia, and
friction. Compliance with this subpara-
graph may be shown by designing for
loads resulting from application of the
minimum forces prescribed in
§ 23.397(b).

(b) A 125 percent factor on computed
hinge moments must be used to design
elevator, aileron, and rudder systems.
However, a factor as low as 1.0 may be
used if hinge moments are based on ac-
curate flight test data, the exact reduc-
tion depending upon the accuracy and
reliability of the data.

(c) Pilot forces used for design are as-
sumed to act at the appropriate control
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