AR REGISTRATION BOARD BRITISH CIVIL AIRWORTHINESS REQUIREMENTS

SUB-SECTION: D3—STRUCTURES |
( CHAPTER D3~  GENERAL.
Rév&ea’, 1st January, 1943

ACD T INTRODUCTION. Sub-section D3—Siructures, prescribes.the strength which shall

be provided in the aeroplane as a whole and in its component parts. = The requirements

are directly applicable to the primary structure of the aeroplane.

2. PROOF OF COMPLIANCE, Compliance with the requirements shall be established
_ in conformity with the general principles prescribed in this chapter except in so far as
“any particul af:r"reqﬁﬁ'éméntfcdnta_iﬁs over-riding clat_z_ses._-.-- Lo e :

3 WEIGHT AND WEIGHT DISTRIBUTION

31  Unless otherwise stated, all.structura} reqﬁkement& shall be~oamp§ed-,w§th¥~
- at all weights from the Design Minimum weight to the Design Maximum
weight (the Design Maximum weight shall be not less than the Design Take-off
when the centre of gravity of the aeroplane is in the most adverse positions
compatible with:the weight assumed, within. the range for which certification is
‘when ‘the ‘weight is distributed- in the - most adverse m anner, ‘within the
operaﬁng"ﬁmitaﬁbgs for which certification is 'sdught. Coo e

3.2 Design Unit Weights, The following weights shall be used fo show compliance
with the structural requirements—
petrol .. .. -- 72 pounds per Imperial gallon; '~ °
... kerosene -+ 81 pounds per Imperial gallon, .
- lubricaing oil .. .. 90 pounds per Tmperil galon,
.+, crew and passengers. .. 170 pounds per person.. =~
NOTE : True weights may be used when establishing the current operating weight of the aeroplane,

4 STRENGTH.REQUIREMENTS—GENERAL

4.1  Strength requirements are, as far as possible, prescribed in terms of flight and ground
manoeuvres, and of atmosplieric gusts. The external Joads arising in such conditions
shall be placed in equilibrium with appropriate inertia loads. The air and inertia
loads resulting: from the prescribed manoeuvres and gusts shall be distributed so that
actual conditions are closely -approximated or conservatively represented.

4,24 Limit Loads. 'fhe px:e#éribcd loads, except where otherwise stated, are “limit loads.”
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ACD 43 TFactor of Safety. The ultimate factor of safety shall be at least 13
unless otherwise: prescribed: - Where there. is uncertainty about the strength of parts
of the structure or where inspection in service is difficult, such parts shall be designed
with factors of safety which reasonably can be expected to make them as reliable as
the rest of the structure, ~ R
NOTE : Main causes of uncertainty may be the absence of tests, likely variability, and possible

deterioration in service.

4.4 Strength and Deformation. Under all ¢critical loading conditions—
4.4.1 At all loads up to the limit load, no part of the primary structure shall sustain

" detrimental deformations, and, nless otherwise allowed, moving e
- " safe operation shall function s’aﬁsfmgmy; o e _pa:ts _

442 After removal of the limit load no permanent detrimental deformation shall be
present in any part of the primary structure.

4.4.3 _ The primary structure as a whole shall be capable of supporting the ultimate ioad.

4.4.4 Parts of the primary structure in which the internal loads increase less rapidly
than the external loads (e.g. parts with high initial stresses or beams under combined
tension and bending loads) shall be investigated for loads below the limit load to
ensure that the permanent deformation of such parts does not occur much before
the permanent deformation of the: remainder of the structure. . '

44,5 Any change in the distribution and magnitude of external or internal loads due
to deformation of structure under load, shall be taken into account.

446 'The Boardshaﬂ be satisfied that adécﬁuaté'énloﬁiaé:e: has been made for the
effects of dynamic loading. ' ' :

4.5_:, i‘-aﬁgue Strength; .--The strength and fabrica_tion of tﬁa aeroplane shall be such as
to ensure that the probability of disastrous fatigue failure of the primary structure under
repeated loads expected in operation is extremely remote. . Where a type of construction

“is used for which experience is not available to show that compliance with static strength

requirements will ensure the strength of the structure under repeated loads, its strength
~under sg;ch loads shall be sqbstanfgiated, so far as is practica\_blg,i_by ggitgb}c investigations.

4.6 Calculations and Test Procedures

4.6.1 Where the structure is of a type for which experience has shown such methods
to be reliable; caléulations may be accepted as proof of compliance with the require~
ments prescribed in 4.4. The Board reserves the right to require loading tests on
the complete structure, or on’ parts thereof, when in ‘its opinion, this is necessary to
give evidence of compliance with the requirements.

4.6.2 Where supporting data justify the use of simplified design criteria, such criteria
will be acceptable provided that they will ensure a level.-of safety not less than that
obtainable by a rational investigation of the prescribed conditions.

4.6:3 In making tests to establish compliance with limit load conditions, the limit

load shall be supported for at least one minute. _

4.64 In making tests to establish compliance with ultimate load conditions, the
ultimate Ioad shall be applied for a period sufficient to’ demonstrate that the structure
is capable of supporting the ultimate load. This period shall be not less than three
seconds. L S Lt
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A.CD 4.7  Properties of Materials. Those mechanical properties and dimensions of structural
eleme_nts which are assumed in design caleulations, shall be so chosen that the pro-

variation, is extremely remote. To this end, all assumed values of strength and elastic
properties shall be suitably related to the values quoted in the specification with which
the material complies,

48  Correction of Tests, The results obtained from strength tests shall be so corrected
for departures from the mechanical properties and dimensions assumed in the design
calculations as to establish that the probability of any structure having a strength less
than the design value, due to material variation, is extremely remote.

NOTE : 'The Board will accept corrections to test results when based on the following methods—

For simple elements the dimensions and material properties of the test specimen should be
measured and the test results adjusted to give the load corresponding to the minimum strength
permitted by the materin} specification,

For other structures in whick failure of a particular element results in a redistribution of the
load through alternative structural paths, either,

the dimensions and material Droperties of the test structure should be measured and the
test results adjusted to correspond to the use of materials of average dimension and
with the minimum strength properties permitted by the material specification, or
the correction should be determined by the designer in consultation with the Board.
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