
© Advisory 

Ounce: 

1 . PURPOSE• This advisory c i r c u l a r (AC) sets forth an acceptable means of 
compliance with the prov is ions of Part 25 of the Federal Aviat ion Regulat ions 
(FAR) deal ing with the damage-tolerance and fat igue evaluation requirements of 
a i rc ra f t s t ructure . 

2. CANCELLATION. Advisory C i rcu la r 25 .571-1 , dated 9/28/78, 1s cancel led . 

3. DEFINITIONS OF TERMS USED IN THIS AC. 

a . Damage tolerance means that the structure has been evaluated to ensure 
that should ser ious f a t i g u e , c o r r o s i o n , or accidental damage occur within the 
operational l i f e of the a i rp lane , the remaining structure can withstand 
reasonable loads without f a i l u r e or excessive structura l deformation unt i l the 
damage i s detected. 

b. F a l l - s a f e means that the structure has been evaluated to assure that 
catastrophic fa i lu re Is not probable after fat igue fa i lu re or obvious par t ia l 
f a i lu re of a s i n g l e , pr inc ipa l structural element. 

c . S a f e - l i f e means that the structure has been evaluated to be able to 
withstand the repeated loads of var iable magnitude expected during i t s service 
l i f e without detectable cracks . 

d. Pr incipal structural elements are those which contribute s i g n i f i c a n t l y 
to carry ing f l i g h t , ground, and pressur izat lon l o a d s , and whose fa i lu re could 
resul t in catastrophic fa i lu re of the a i rp lane . 

e. C r i t i c a l structural elements are those elements whose fa i lure would 
resu l t in catastrophic fa i lu re of the a i rp lane . 

f . Primary structure i s that structure which car r ies f l i g h t , ground, or 
pressure loads . 

g . Secondary structure i s that structure which car r ies only a i r or iner t ia l 
loads generated on or within the secondary structure. 

h. S ing le load path i s where the applied loads are eventually d is t r ibu ted 
through a s i n g l e member within an assembly, the f a i l u r e of which would resu l t in 
the l o s s of the structural in tegr i ty of the component involved. 
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i . Mu l t ip le load path i s ident i f ied with redundant structures in which, 
(with the f a i l u r e of indiv idual elements) the appl ied loads would be safe ly 
d ist r ibuted to other load carry ing members. 

i* R e l i a b i l i t y refers to detai l designs or methodologies which service 
history has demonstrated to be r e l i a b l e . 

k. Probab i l i ty refers to a probabi l i ty of occurrence of an event consistent 
with past successful experience. 

4. BACKGROUND. 

a. During recent y e a r s , there have been s i g n i f i c a n t s t a t e - o f - t h e - a r t and 
industry-pract ice developments in the area of structural fa t igue and f a i l - s a f e 
strength evaluation of transport category a i r p l a n e s . Recognizing that these 
developments could warrant some revis ion of the e x i s t i n g fat igue requirements 
in §§ 25.571 and 25.573 of Part 25 of the FAR, the FAA, on November 18, 1976, 
gave notice of i t s Transport Category Airplane Fatigue Regulatory Review Program 
and Invi ted interested persons to submit proposals to amend those requirements 
(41 FR 50956). The proposals and related d iscuss ions formed the b a s i s for the 
rev is ion of the structural fat igue evaluation standards of §§ 25.571 and 25.573 
and the development of guidance mater ia l . To that end, § 25.571 was rev ised , 
§ 25.573 was deleted (the scope of § 25.571 was expanded to cover the substance 
of the deleted s e c t i o n ) , and guidance material (AC 25.571-1) containing 
compliance prov is ions related to the proposed change was provided. 

b . Since issuance of AC 25.571-1 on 9/28/78, addi t ional guidance mater ia l , 
Inc luding discrete source damage, has been developed and i s Incorporated in t h i s 
r e v i s i o n . 

5. INTRODUCTION. 

a . The contents of t h i s advisory c i r c u l a r are considered by the FAA in 
determining compliance with the damage-tolerance and fat igue requirements of 
§ 25.571. 

(1) Although a uniform approach to the evaluat ion required by § 25.571 
i s des i rab le , i t 1s recognized that in such a complex f i e l d new design features 
and methods of f a b r i c a t i o n , new approaches to the eva lua t ion , and new conf igura­
t ions could necessitate var ia t ions and deviat ions from the procedures described 
in t h i s advisory c i r c u l a r . Close adherence to the procedures contained in th is 
advisory c i r c u l a r should be encouraged. 

(2) Damage-tolerance design 1s required, unless i t e n t a i l s such 
complications that an ef fect ive damage-tolerant structure cannot be achieved 
within the l im i ta t ions of geometry, i n s p e c t a b i l i t y , or good design pract ice . 
Under these circumstances, a design that complies with the fa t igue evaluation 
( s a f e - l i f e ) requirements i s used. A typical example of structure that might not 
he conducive to damage-tolerance design i s the landing gear and I t s attachments. 

(3) Experience with the appl icat ion of methods of fat igue evaluation 
indicates that a test background should e x i s t in order to achieve the design 
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object ive. Even under the damage-tolerance method discussed in paragraph 6 of 
th is AC, i t i s the general practice within industry to conduct damage-tolerance 
tes ts for design information and guidance purposes. Damage loca t ion , growth, 
ana detection da;a snould a lso be considered in es tab l ish ing a recommended 
inspection program. 

b. Typical loading spectrum expected in serv ice. The loading spectrum 
should be based on measured s t a t i s t i c a l data of the type derived from 
government and industry load h is tory studies and, where insuf f ic ien t data are 
ava i lab le , on a conservative estimate of the anticipated use of the airplane. 
The pr incipal loads that should be considered in es tab l ish ing a loading spectrum 
are f l i g h t loads (gust and maneuver), ground loads ( t a x i i n g , landing impact, 
turning, engine runup, braking, thrust revers ing, and towing) , and 
pressur izat ion loads . The development of the loading spectrum includes the 
de f in i t ion of the expected f l i g h t plan which involves cl imb, c r u i s e , descent, 
f l i g h t t imes, operational speeds and a l t i tudes , and the approximate time to be 
spent in each of the operating regimes. Operations for crew t ra in ing and other 
pertinent f a c t o r s , such as the dynamic s t ress charac ter is t ics of any f l ex ib le 
structure excited by turbulence, should a lso be considered. For pressurized 
cabins, the loading spectrum should include the repeated appl icat ion of the 
normal operating d i f fe ren t ia l pressure, and the superimposed e f fects of f l i g h t 
loads and external aerodynamic pressures. 

c. Components to be evaluated. In assessing the p o s s i b i l i t y of serious 
fa t igue f a i l u r e s , the design should be examined to determine probable points of 
f a i l u r e in serv ice . In t h i s examination, consideration should be g iven , as 
necessary, to the r e s u l t s of s t r e s s analyses, s t a t i c t e s t s , fa t igue t e s t s , 
s t ra in gage surveys, t e s t s of s imi lar structural conf igura t ions , and service 
experience. Service experience has shown that special attention should be 
focused on the design d e t a i l s of important d i s c o n t i n u i t i e s , main attach 
f i t t i n g s , tension j o i n t s , s p l i c e s , and cutouts such as windows, doors, and other 
openings. Locations prone to accidental damage (such as that due to impact with 
ground serv ic ing equipment near airplane doors) or to corrosion should a lso be 
considered. 

d. Analyses and t e s t s . Unless i t i s determined from the foregoing 
examination that the normal operating s t resses in spec i f ic regions of the 
structure are of such a low order that serious damage growth is extremely 
improbable, repeated load analyses or tes ts should be conducted on structures 
representative of components or subcomponents of the wing, control sur faces , 
empennage, fuse lage , landing gear, and their related primary attachments. Test 
specimens should include structure representative of attachment f i t t i n g s , major 
j o i n t s , changes in sec t ion , cutouts, and d i s c o n t i n u i t i e s . Any method used in 
the analyses should be supported, as necessary, by test or service experience. 
Typical (average) values of material properties and other parameters may be 
used in residual s t rength , crack growth, and damage detection analyses for 
damage tolerance evaluat ions per paragraph 6 and discrete source damage per 
paragraph 8. 

6. DAMAGE-TOLERANCE EVALUATION. 

a - General. The damage-tolerance evaluat ion of structure i s intended to 
ensure that shou ld s e r i o u s f a t i g u e , c o r r o s i o n , or accidental damage occur wUhir 
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the operational l i f e of the a i rp lane , the remaining structure can withstand 
reasonable loads without f a i l u r e or excessive s t ructura l deformation unt i l the 
damage i s detected. Included are the considerat ions h i s t o r i c a l l y associated 
with f a i l - s a f e d e s i g n . The evaluation should encompass e s t a b l i s h i n g the 
components which are to be designed as damage-tolerant, def in ing the loading 
condit ions and extent of damage, conducting structural t e s t s - o r ana lyses , or 
both, to substant iate that the design objective has been achieved, and 
es tab l i sh ing data for inspection programs to ensure detection of damage. 
Although t h i s evaluation appl ies to either s ing le or mult iple load path 
st ructure , the use of mult iple load path structure should be given high pr io r i ty 
in achieving damage tolerant des ign. De'sign features which should be considered 
in a t ta in ing a damage-tolerant structure Include the fo l lowing: 

(1) Mul t ip le load path construct ion and the use of crack stoppers to 
control the rate of crack growth, and to provide adequate residual s t a t i c 
strength; 

(2) Mater ia ls and s t ress leve ls tha t , af ter i n i t i a t i o n of c r a c k s , 
provide a contro l led slow rate of crack propagation combined with high residual 
s t rength; 

(3) Arrangement of design de ta i ls to ensure a s u f f i c i e n t l y high 
probabi l i ty that a f a i l u r e in any c r i t i c a l s t ructura l element w i l l be detected 
before the strength has been reduced below the level necessary to withstand the 
loading condit ions spec i f ied in § 25.571(b) , so as to al low replacement or 
repair of the f a i l e d elements; and 

(4) P r o v i s i o n s to l i m i t the probabi l i ty of concurrent mult iple damage, 
par t icu la r ly a f ter long s e r v i c e , which could conceivably contribute to a common 
fracture path. Examples of such mult iple damage are: 

( I ) A number of small cracks which might coalesce to form a 
s ing le long crack; 

( I I ) F a i l u r e s , or part ia l f a i l u r e s , 1n adjacent areas due to the 
redist r ibut ion of loading fo l lowing a fa i lu re of a s ing le element; and 

( I I I ) Simultaneous f a i l u r e , or par t ia l f a i l u r e , of mult iple load 
path discrete elements, working at s im i la r s t ress l e v e l s . 

b. Normal ly, the damage tolerance assessment c o n s i s t s of a determinist ic 
evaluation of the above design features. This paragraph brovldes guidel ines 
for t h i s approach. In certain spec i f ic ins tances , however, damage-tolerant 
design might be more r e a l i s t i c a l l y assessed by a p r o b a b i l i s t i c evaluation 
employing methods such as r isk a n a l y s i s . They are rout inely employed in 
f a i l - s a f e evaluat ions of airplane systems and have occas iona l ly been used where 
structure and systems are interre lated. These methods can be of par t icu la r 
value for structure c o n s i s t i n g of discrete iso la ted elements where damage 
tolerance depends on the a b i l i t y of the structure to sustain redistr ibuted loads 
after f a i lu res of d iscrete elements r e s u l t i n g from f a t i g u e , c o r r o s i o n , or 
ac<"* lental damage. Where considered appropriate on mult ip le load path 
s i i u c t u r e , p r o b a b i l i s t i c a n a l y s i s may be used i f i t can be shown that loss of 
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the airplane i s extremely improbable and the s t a t i s t i c a l data employed in the 
a n a l y s i s i s based on tes ts or operational experience, or both, of similar-
s t ructure . 

c . I d e n t i f i c a t i o n of pr incipal structural elements. Pr incipal structural 
elements are those which contribute s i g n i f i c a n t l y to carry ing f l i g h t , ground, 
and pressur lzat ion l o a d s , and whose fa i lu re could resu l t in catastrophic fa i lure 
of the a i rp lane . Typical examples of such elements are as fo l lows: 

(1) W1ng and empennage. 

(1) Control s u r f a c e s , s l a t s , f l a p s , and the i r mechanical systems 
and attachments (h inges , t r a c k s , and f i t t i n g s ) ; 

(1 i ) I n t e g r a l l y st i f fened p l a t e s ; 

(111) Primary f i t t i n g s ; 

( I v ) Pr inc ipa l s p l i c e s ; 

(v) Skin or reinforcement around cutouts or d i s c o n t i n u i t i e s ; 

(v1) Sk1n-str1nger combinations; 

(v11) Spar caps; and 

( v i l i ) Spar webs. 

(2) Fuselage. 

( I ) Circumferential frames and adjacent s k i n ; 

( I I ) Door frames; 

( I I I ) P i l o t window p o s t s ; 

( i v ) Pressure bulkheads; 

(v) Skin and any s ing le frame or s t l f fener element around a 

cutout; 

( v i ) Skin or skin s p l i c e s , or both, under circumferential loads; 

(v11) Skin or skin s p l i c e s , or both , under fore and a f t loads; 

( v 1 i i ) Skin around a cutout; 

(1x) Skin and s t l f fener combinations under fore and a f t loads; 

(x) Door s k i n s , frames, and l a tches ; and 

(x1) Window frames. 
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(3) Landing gear and their attachments. 

Page 6 Par 6 

(4) Engine mounts. 

d. Extent of damage. Each par t icu la r design should be assessed to 
es tab l i sh appropriate damage c r i t e r i a in re la t ion to inspec tab i l i t y and 
damage extension c h a r a c t e r i s t i c s . In any damage determination, including those 
invo lv ing mult iple c r a c k s , i t i s poss ib le to e s t a b l i s h the extent of damage in 
terms of d e t e c t a b l l U y with the Inspect ion techniques to be used, the associated 
i n i t i a l l y detectable crack s i z e , the residual strength c a p a b i l i t i e s of the 
st ructure , and the l i ke ly damage-extension ra te , consider ing the expectea s t ress 
red is t r ibut ion under the repeated loads expected in service and with the 
expected inspect ion frequency. Thus, an obvious part ia l fa i lu re could be 
considered to be the extent of the damage for residual strength assessment, 
provided a posi t ive determination is made that the fat igue cracks w i l l be 
detectable by the ava i lab le inspection techniques at a s u f f i c i e n t l y early stage 
of the crack development. In a pressurized f u s e l a g e , an obvious part ia l fa i lure 
might be detectable through the i n a b i l i t y of the cabin to maintain operating 
pressure or contro l led decompression af ter occurrence of the damage. The 
fol lowing are typical examples of par t ia l f a i l u r e s which should be considered in 
the evaluat ion: 

(1) Detectable skin cracks emanating from the edge of structural 
openings or cutouts; 

(2) A detectable circumferential or longi tudina l skin crack in the 
basic fuselage st ructure; 

(3) Complete severance of in te r ior frame elements or s t i f f eners in 
addit ion to a detectable crack in the adjacent s k i n ; 

(4) A detectable fa i lure of one element where dual construct ion i s 
u t i l i zed in components such as spar c a p s , window p o s t s , window or door frames, 
and skin structure; 

(5) The presence of a detectable fat igue fa i lu re in at least the 
tension portion of the spar web or s im i la r element; and 

(6) The detectable fa i lu re of a primary attachment, including a control 
surface hinge and f i t t i n g . 

e. Inaccess ib le areas. Every reasonable e f fo r t should be made to ensure 
i n s p e c t a b i l i t y of a l l structural p a r t s , and to qual i fy them under the 
damage tolerance prov is ions (reference S 25.611). 

f . Test ing of pr inc ipa l structural elements. The nature and extent of 
residual strength tes ts on complete structures or on port ions of the primary 
structure wi l l depend upon appl icable previous d e s i g n , const ruc t ion , t e s t s , and 
service experience, in connection with s i m i l a r s t ruc tures . Simulated cracks 
should be as representative as poss ib le of actual fat igue damage. Where i t 1s 
not pract ical to produce actual fat igue c r a c k s , damage can be simulated by cuts 
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made with a f ine saw, sharp blade, g u i l l o t i n e , or other sui table means. I f 
sawcuts in primary structure are used to simulate sharp fat igue c racks , 
su f f i c i en t evidence should be ava i lab le from element tes ts to indicate 
equivalent residual strength. In those cases where bol t f a i l u r e , or i t s 
equivalent , i s to be simulated as part of a possible damage conf igurat ion in 
j o i n t s or f i t t i n g s , bo l ts can be removed to provide that part of the 
s imulat ion . 

g. I den t i f i ca t ion of locat ions to be evaluated. The locat ions of damage to 
structure for damage-tolerance evaluation should be Ident i f ied as fo l lows: 

(1) Determination of general damage l o c a t i o n s . The locat ion and modes 
of damage can be determined by a n a l y s i s or by fat igue tests on complete 
structures or subcomponents. However, tes ts might be necessary when the bas is 
for ana ly t ica l predict ion i s not r e l i a b l e , such as for complex components. I f 
l ess than the complete structure i s tes ted , care should be taken to ensure that 
the internal loads and boundary condi t ions are v a l i d . 

( I ) I f a determination i s made by a n a l y s i s , factors such as the 
fol lowing should be taken into account: 

(A) St ra in data on undamaged structure to es tab l ish points 
of high s t ress concentrat ion, as well as the magnitude of the concentration; 

(B) Locations where permanent deformation occurred 1n 
s t a t i c t e s t s ; 

(C) Locations of potential fat igue damage ident i f ied by 
fat igue a n a l y s i s ; and 

(D) Design de ta i l s which service experience of s imi la r ly 
designed components indicates are prone to fat igue or other damage. 

( I I ) In a d d i t i o n , the areas of probable damage from sources such 
as severe corrosive environment should be determined from a review of the design 
and past service experience. 

(2) Select ion of c r i t i c a l damage areas. The process of actual ly 
locat ing where damage should be simulated 1n pr incipal structural elements 
Ident i f ied in paragraph 6c of th is AC should take into account factors such as 
the fo l lowing: 

( i ) Review a n a l y s i s to locate areas of maximum stress- and low 
margin of sa fe ty ; 

( I I ) Select locat ions in an element where the s t resses in 
adjacent elements would be the maximum with the damage present; 

( I I I ) Select part ia l fracture locat ions in an element where high 
s t ress concentrations are present in the residual structure; and, 

( i v ) S e H c t locat ions whe-e detection would be d i f f i c u l t . 
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h. Damage-tolerance a n a l y s i s and t e s t s . 

(1) I t should be determined by a n a l y s i s , supported by test evidence, 
that: 

( I ) The s t ruc ture , with the extent of damage establ ished for 
residual strength eva lua t ion , can withstand the spec i f ied design l i m i t loads 
(considered as ultimate l o a d s ) , and 

( I I ) The damage growth rate under the repeated loads expected in 
service (between the time the damage becomes i n i t i a l l y detectable and the time 
the extent of damage reaches the value for residua] strength evaluat ion) 
provides a pract ica l b a s i s for development of the inspection program and 
procedures described in paragraph 6i of t h i s AC. 

(2) The repeated loads should be as defined in the load ing , 
temperature, and humidity spectra . The loading condi t ions should take into 
account the ef fects of structural f l e x i b i l i t y and rate of loading where they are 
s i g n i f i c a n t . 

(3) The damage tolerance c h a r a c t e r i s t i c s can be shown a n a l y t i c a l l y by 
re l i ab le or conservative methods such as the fo l lowing: 

( I ) By demonstrating quant i tat ive re la t ionsh ips with structure 
already ve r i f i ed as damage to lerant ; 

( I I ) By demonstrating that the damage would be detected before i t 
reaches the value for residual strength eva lua t ion; or 

( I I I ) By demonstrating that the repeated loads and l i m i t load 
st resses do not exceed those of previously ver i f i ed designs of s im i la r 
conf igura t ion , mate r ia ls , and i n s p e c t a b i l l t y . 

(4) The maximum extent of immediately obvious damage from discrete 
sources should be determined and the remaining structure shown to have s ta t i c 
strength for the maximum load (considered as ultimate load) expected during the 
completion of the f l i g h t . Normally, t h i s would be an ana ly t ica l assessment. In 
the case of uncontained engine f a i l u r e s , the fragments and paths to be 
considered should be cons is tent with those used in showing compliance with 
§ 25.903(d)(1) of the FAR, and with typical damage experienced in serv ice . 

1 . Inspect ion . 

(1) Detection of damage before 1t becomes c r i t i c a l i s the ultimate 
control in ensuring the damage tolerance c h a r a c t e r i s t i c s of the st ructure . 
Therefore, the appl icant should provide s u f f i c i e n t guidance information to 
a s s i s t operators 1n e s t a b l i s h i n g the frequency, extent, and methods of 
Inspect ion of the c r i t i c a l s t ructure . This kind of information must, under 
§ 571(a)(3) of the FAR, be included in the ins t ruc t ions for continued 
a i iworth iness required by § 25.1529 of the FAR. 
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(2) Due to the Inherent, complex interact ions of the many parameters 
a f fec t ing damage tolerance such as operating p r a c t i c e s , environmental e f f e c t s , 
load sequence on crack growth, and var ia t ions in inspection methods, related 
operational experience should be taken Into account in e s t a b l i s h i n g inspection 
procedures. 

(3) A comparative a n a l y s i s can be used to guide the changes from 
successful past practice when necessary. Therefore,, maintenance and inspection 
requirements should recognize the dependence on experience and s h o ^ d be 
speci f ied in a document that provides for rev is ion as a resul t of operational 
experience, such as the one containing the operator 's FAA-approved structural 
inspection program developed through the Maintenance Review Board (MRB) 
procedures for FAR Part 121 operators. 

7. FATIGUE EVALUATION. 

a . General. The evaluation of structure under the fol lowing fat igue 
( s a f e - l i f e ) strength evaluat ion methods 1s intended to ensure that catastrophic 
fat igue f a i l u r e , as a resu l t of the repeated loads of var iable magnitude 
expected in s e r v i c e , 1s extremely improbable throughout the s t ruc ture 's 
operational l i f e . Under these methods, loading spectra should be es tab l ished , 
the fat igue l i f e of the structure for the spectra should be determined, and a 
scatter factor should be applied to the fat igue l i f e to es tab l i sh the s a f e - l i f e 
for the s t ructure . The evaluation should include the fo l lowing; however, in 
some Instances i t might be necessary to correlate the loadings used in the 
a n a l y s i s with f l i g h t load and s t ra in surveys: 

(1) Est imat ing or measuring the expected loading spectra for the 
s t ructure; 

(2) Conducting a structural a n a l y s i s Inc luding consideration of the 
s t r e s s concentration e f f e c t s ; 

(3) Fatigue tes t ing of structure which cannot be related to a test 
background to e s t a b l i s h response to the typical loading spectrum expected in 
serv ice ; 

(4) Determining re l i ab le replacement times by interpret ing the loading 
h i s t o r y , var iable load ana lyses , fat igue test data, service experience, and 
fatigue ana lyses ; and 

(5) Providing data for inspection and maintenance inst ruct ions and 
guidance information to the operators. 

b. Scat ter Factor for S a f e - l i f e Determination. In the interpretat ion of 
fat igue analyses and test data , the e f fect of v a r i a b i l i t y should , under 
§ 25 .571(c) , be accounted for by an appropriate scat ter factor . Re la t ing test 
resu l ts to the recommended s a f e - H f e 1s extremely d i f f i c u l t since there are a 
number of considerat ions pecul iar to each design and test .that necessitate 
evaluation by the app l ican t . These considerat ions wi l l depend on the number of 
representative test specimens, the mate r ia l , the type of specimen employed, the 
type of repeated load t e s t , the load l e v e l s , and environmental cond i t ions . 
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c. Replacement t imes. Replacement times should be establ ished for parts 
with estab l ished s a f e - l i v e s and should , under § 25 .571(a ) (3 ) , be included in the 
information prepared under § 25.1529. These replacement times can be extended 
i f addit ional data ind icates an extension i s warranted. Important factors which 
should be considered for such extensions Inc lude , but are not l imited t o , the 
fo l lowing: 

(1) Comparison of or ig ina l evaluation with service experience. 

(2) Recorded load and s t ress data. Recorded load and s t r e s s data 
e n t a i l s instrumenting a i rp lanes in service to obtain a representative sampling 
of actual loads and s t resses experienced. The data to be measured includes 
a i rspeed, a l t i t u d e , and load factor versus time data; or a i rspeed, a l t i t u d e , and 
s t ra in ranges versus time data; or s i m i l a r data. The data, obtained by 
instrumenting a i rp lanes in serv ice , provides a b a s i s for cor re la t ing the 
estimated loading spectrum with the actual service experience. 

(3) Addit ional analyses and t e s t s . I f t es t data and analyses based on 
repeated load t e s t s of addi t ional specimens are obta ined, a reevaluation of the 
establ ished s a f e - l i f e can be made. 

(4) Tests of parts removed from s e r v i c e . Repeated load tes ts of 
replaced parts can be u t i l i z e d to reevaluate the es tab l ished s a f e - l i f e . The 
tes ts should c lose ly simulate service loading c o n d i t i o n s . Repeated load test ing 
of parts removed from service 1s e s p e c i a l l y useful where recorded load data 
obtained in service are ava i lab le since the actual loading experienced by the 
part pr ior to replacement i s known. 

(5) Repair or rework of the s t ructure . In some c a s e s , repair or rework 
of the structure can gain further l i f e . 

d. Type design developments and changes. For design developments or design 
changes invo lv ing structura l conf igurat ions s im i la r to those of a design already 
shown to comply with the appl icable prov is ions of § 25.571(c) , i t might be 
possib le to evaluate the var ia t ions in c r i t i c a l port ions of the structure on a 
comparative b a s i s . Typical examples would be redesign of the wing structure for 
Increased l o a d s , and the introduction in pressurized cabins of cutouts having 
d i f ferent locat ions or d i f ferent shapes, or both. This evaluation should 
Involve a n a l y s i s of the predicted s t resses of the redesigned primary structure 
and corre la t ion of the a n a l y s i s with the analy t ica l and tes t resu l ts used in 
showing compliance of the o r ig ina l design with § 25.571(c) . 

e. Environmental e f fects such as temperature and humidity should be 
considered in the damage tolerance and fat igue a n a l y s i s and should be 
demonstrated through sui tab le t e s t i n g . 

8. DISCRETE SOURCE DAMAGE. 

a general . The purpose of th is section i s to e s t a b l i s h FAA guidel ines for 
UIL cons is tent se lect ion of load condi t ions for residual strength substant iat ion 
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in showing compliance with § 25.571(e), Oamage-tolerance (discrete source) 
evaluat ion. The intent of these guidel ines i s to define load condit ions that 
w i l l not be exceeded with a sa t is fac tory level of confidence on the f l i g h t 
during which the speci f ied incident of § 25.571(e) occurs. In def in ing these 
load c o n d i t i o n s , considerat ion has been given to the expected damage to the 
a i rp lane , the ant ic ipated response of the p i l o t at the time of the incident , and 
the act ions of the p i l o t to avoid severe load environments for the remainder of 
the f l i g h t consis tent with h is knowledge that the airplane may be In a damaged 
s ta te . With these considerat ions in mind, the fol lowing ultimate loading 
condit ions should be used to e s t a b l i s h residual strength of the damaged 
st ructure . 

b. The maximum extent of immediately obvious damage from discrete sources 
(§ 25.571(e)) should be determined and the remaining structure shown, with an 
acceptable level of confidence, to have s ta t i c strength for the maximum load 
(considered as ultimate load) expected during completion of the f l i g h t . 

c . The ultimate loading condi t ions should not be l ess than those developed 
from the fo l lowing condi t ions: 

(1) At the time of the incident: 

( I ) The maximum norms! operating d i f ferent ia l pressure, 
mul t ip l ied by a 1.1 fac tor , plus the expected external aerodynamic pressures 
during 1 g level f l i g h t , combined with 1 g f l i g h t loads . 

( I I ) The a i rp lane , assumed to be in 1 g level f l i g h t , should be 
shown to be able to survive any maneuver or any other f l i g h t path deviat ion 
caused by the speci f ied incident of § 25.571(e), taking into account any l i ke ly 
damage to the f l i g h t cont ro ls and p i l o t normal correct ive ac t ion . 

(2) Following the incident: 

( i ) Seventy percent {70%) l im i t f l i g h t maneuver loads and, 
separate ly , 40 percent of the l i m i t gust ve loc i ty (ver t ica l or l a t e r a l ) at the 
speci f ied speeds, each combined with the maximum appropriate cabin d i f ferent ia l 
pressure ( inc luding the expected external aerodynamic pressure) . 

( i1 ) The airplane must be shown by a n a l y s i s to be free from 
f lu t te r up to VD/MQ with any change in structural s t i f f n e s s resu l t ing from the 
Inc ident . 

LEROY A. KEITH 
Manager, A i r c r a f t C e r t i f i c a t i o n D i v i s i o n , ANM-100 
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