July 24, 2007

To: Federal Aviation Administration,
Transport Airplane Directorate
Attention: Rules Ducket (ANM-113},
Docket No, NM368,
1601 Lind Avenue SW
Rentot, Washington $8057-3356

From: Vincent A. Welidon
46 year Boeing employee, now retired

Subject: Response to invited comments on Docket No. NM368, Special
Conditions No. 25-07-05.8C: Boeing Model 787-8 Airplane;
Craspiworthiness :

To whom it may concem, within the the FAA Transport Airptane Directorate:

Faderal Register / Vol. 72, No. 111 / Monday, June 11, 2007 / Proposed Rules,
nage 32021, states that the FAA invites interested persans to participate in this
rule making by submitting written commants, data, or views, on or before July 26,
2007. This disclosure is hereby hand-delivered to the The Transport Airplane
Directorate, in duplicate {as required), on July 24, 2007, 2 days prior to this
deadline, Please send me the enclosed addressed and stamped posicard,
marked with the subject docket mumber, indicating timely receipt of this
disclosure, to my address noted at the end of this disclosure.

It is my understanding that the FAA is chartered by Congress to accomplish two
ptimary responsibilities. The first is to enforce aviation safety, particularly during
the development of a new jefliner. The second is to promote aviation and the
industry, particularly in helping in the infroduction of new technologtes. When 2
new jetliner ‘ts introduced into the commercial market, perticularly one that
involves new technologies, the manufacturer and the FAA must proceed with
caution to assure ihat the jetliner does not compromise the existing level of
safaty afforded the public. The Boeing Company's announced technology
philosophy, which unambiguously commits Boeing to this integrity, is as foliows:

Boeing has been building sate awplanes since 1818. The Boeing
technalogy philosophy 's a time-proven design guideling that helps insure
the safety of all Boeing commercial airplanee. Boeing will not use new s
technologles, or the capabilities they make possible, unless they i
provide distinct safety, operational or efficiancy advantages and do
not compromise existing safety. Advantages that fall this simple tost
simply do not fly on Boeing jetliners, Why? Because the ill-
considered application of new technologies can lead to unintended
consequences that compromise the safety already achioved.
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{Emphasis added] This decades-proven and publicly accessible technology

philosophy clearty defines the criteria which must be met before transitioning any

mew technology to @ Boeing commercial jelliner. Significantly neglecting this

commitment, regarding an important safety issue, is tantamount, to betraying the

public's trust of Boeing and the FAA. As | will discuss in further detai, the
" patential risk to the flying public mandates thst the technologies utilized in the
787 are carefully evaluated before they are implemented.

. while it is true that composite structures do have far superior fatigue and
* \corrosion resistance characteristics, these advantages are more than balanced in
the undesired direction by the far fewer failwre modes of ajuminum than for
romposite strustures. This characteristic especially complicates the analysis of
_ composites, about which there is far legs proven knowledge than for aluminum
structure. Further, there- is a very low linear sirain to failure load/strain
characteristic for the type of relatively brittte composite structure used for the
787, .

For aluminur, by comparison, this ductile material ylelds before failure at strains
of up to about 10%, which provides excellent shock-absorption capabnility as welt
as compatibility of interface deformations to assist Jow cost final agsembly. In
addition, composite structures are anisotropic. That is, they have properties that
vary with the direction of fibers in the structure, which weskens their transverse
properties and complicates their analysis. This is especially of concern because
of the much greater variations in mechanical properties for composites,
compared to aluminum, mostly in compression (due to the formation of voids and
delaminations that cause failure in compression) and in the transverse direction.

By comparison, aluminum, being isotropic (same properties in all directions), has
none of these concerns. Also, the less mature composite strucfure data base,
compared to that of aluminum, is of concemn, especially regarding sustained
quality relativk to specification requirements. With the suppliers now responsible
for detail design, and not just for manufacturing to Boeing spectifications,
significant quality variations ¢an be expected from the various suppliers as they
try to hold down costs. This degree of passing detall design responsibility to
suppliers -has never before been allowed by Boeing, for commerdial jetiiners,
which help enabled their past success.

These are just a few issues to fllustrate the problematic situation, before | get to
the neart of ine safety issues. Not thoroughly thinking-through all the risk
ramiifications in the rush to redefine how a jetliner is designed, with emphasis on
its fuselage has led to serious safety concerns. Far the 787's fuselage, choosing
to proceed with an unproven composite one which must protect up to 300

" Hiiain Bings, without Tirst thoroughly testing a.prototype, while at the same time
‘significantly. shorening-the development schedule, has been o me, grossly
inconsistent with the company of great integrity that | joined in 1860,
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this selection, as reported in the June 15, 2005 issue of the Seattle Post-
Intelligencer. that leading the embedding of instinctive ethical hehavior into the
Boeing culture would be one of the top priorities of the new Boeing leader.
Unless ethical behavior is instinctive, which means that skiting the ethical
boundaries is habitually discouraged, it will try to get away with many deceitful
practices for the sake of short-dterm gain. Worse, with the signal that this is
accaptable, the persons within the organization having the most integrity, will
realize that fighting this system s counter-productive to their career
advancement, so they also begin 0 enable, just by keeping quiet. | have seen it
at work. It s insideous. Eventually the best people are ousted or simply leave in
order to, so to speak, save their own souls. ' '

in publicly speaking, from his heart, the real truth recorded above (for which |
heard managers strongly criticize him and deny that change was needed), Mr.
Platt clearly recognized that something was amiss within Boeing's soul—which is
the core reason why the ourrent, well covercd-up, situation covered in this
disclosure has happened. One of my purposes in sending this disclosure 10 you
is to solicit your help in helping Boeing to recover its former sould, that made it so
great, because you are the FAA, the governmental agency which the public
frusts to protect them-- which means to at least the level of safety already
achieved, for all aspects of commercial jetliner operation. This is only what the
above Boeing technology demands. If you refuse to do this, you will show that
the FAA also nu lunger has its fuimer soul of yreatness, and needs to be

significantly changed.

Continuing now with a summary of the characteristics of the type of composite
structure used in the 787, when compared fo aliminum, composites are more
sensitive 1o hotiwet and freeze/thaw conditions and through-thickness crack
growth. The¥s represent fatigue-tike failure modes which composite structures
ara advertised to not have, which turns out to be false—the fatigue is just of other
types, all of which are relatively poorly understood. Also, composites can be
subjact to delamination, while aluminum is not subject ta this failure mode at all,

~and the initial as well as in-service fiaw/damage size of composites is not well-
defined compared to these for aluminum.

(n addition, the historical record shows that jetliner composite structures are
“‘mure prone to impact damage, the economic repair of which has typically been
limited {o minor damage,” rom R. Whitford, "Evolution Of The Jeiliner,” The
Crowood Presa, capyright 2007). The damage from impact ie often beneath the
surface micro-cracking, which is very hard to visually identify. For that reason,
axtra material thickness is provided at welght penalty, to implement the dubious
strategy: I it can't be seen from 5 feet away, under “normal” lighting conditions,
you don't have to do anything about . By comparison, aluminum requires no
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such obviously risk-prone, refatively subjective sfrategy. Dents in aluminum are
sasily visually detected and repaired using proven low-cost techniques. Often the
aluminum Is stronger after being dented, due to cold-wuiking, and nothing needs
to be done to fix the dent.

Further, the kind of composite structure used for the 787 is combustible, and
purns furiously in a fuelfed fire, iberating highly toxic smoke and tiny inhalable
carbon slivers. The all-composite airframe aircraft in which the baseball star,
Cory Lidle died, in 2008, along with his flight instructor, after it impacted a high-
nse apartment building (the engine was thrown into an apartment), burned to tihe
point where virtually 1o structure was left except some small pieces of metal,
Aluminum does not burn et fuel fire termperatures, but merely melts, after
reflecting and conducting away much heat, in a survivable crash, helping to allow
passengérs to escape from the aircraft, This benefit is often available even
though the aircraft is enguifed in fire, partly because aluminum does not liberate
flames, smoke or inhalable slivers. Also, for a large all-composiie airframe
commercial jetliner, these products of combustion will be able to cause an
environmentat impact well beyond any that ever before resulted from the major
crash of an aiuminum jetliner.

Another concern with the use of composite structures rests with the way the
lightning strike protection issue is being addressed on the 787. Lightning strikes
occur, on average, about two times per year on each commercial jetliner, For the
787's current lightning protection system | do not have even close to the same
level of confidence that | have for this inherent protection capability which is
inherent on aluminum corrmercial jetliners. This doubt is based on a combination
of important factors, including compromises presumably made due to the
advertised desire for quick final assembly (3 days. eventually) | hefieva that this
priority has influenced the adoption of a far less direct current dispersion design
compared to what inherently exists for current aluminum jetliners. This is
because the decision has apparently been made that it would take too long,
during final aksembly to provide screen-to-screen continuous lightning current
transfer capabilily along the interface between adjacent airplane major segments.
This approach would approximate the skin-to-skin continuous current transfer
capability inherent in aluminum structure airplanes, but it is not being used. '

To understand what has been implemented on the 787, for lightning protection, #
is necessary to know that the composite structure of the 787 is baslcally non-
conductive due to the epoxy matrix in which the semi-conductive carbon fibars
are embeddeg. This matrlx is bonded to the carbon fibers and acts as an
ingulator. If it were not for the conductive screen bonded to the surface ply there :
would bo ne ability o disgarss the lightning current. This screen is non-structural i
and causes a weight penalty for, the composite structure. There is no
sorresponding weight penafty for aluminum structure because it is inherently very
electrically conductive. But, on the 787, to minimize the weight penalty, the
composite structure conductive screen is made as light weight as feasible to stil
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perform its conductive function in the event of a lightning strike.

The resulting composite structure protection system is comparable o a complex
and fragile "band-aid" stuck onto a structure which is vulnerable to, for example,
hail damage. But the screen is not structural, and therefore gets jess respect -
sort of fike “out of sight, out of mind." However, an aluminum structure is much
more robust for dispersing lightning current. 1t ¢an disperse a lot more current
than it will ever see, while the composite structure screen, has far less margin to
withstand lightning current, in order to save weight. So, by definition, the screen
‘causes a compromise of the lightning strike current dispersion sufety already
available on current jetliners. in order to achieve adequate conductive continuity
hatwean adjacent major structural fuselage segments, the lightning current in the
screen of one segment must transition to the screen of the adjacent segment
through the primary structure bolts which attach these segmenis: if these bolts
do not fit tightly enough in the structural holes through which they, are instatied,
there wil be current-arcing causing invisible structural flaws in highly loaded
areas. Over time, these flaws in the bolts could cause structural failure of a
fuselage joint. Detection of a growing flaw in the bolt is an inspaction challenge
that an aluminum jetliner dees not have to cope with.

An additional type of "band-aid” that has bean implemented in order to, hopefully,
make the 787 as safe as that of an aluminum jetliner, is the nitrogen inerting
system to help pravent explosion of fuel vapor above the liquid level within the
wing and fuselage fuel tankage. A current aluminum jetliner does not nesd this
system to meet the required level of safety from this catastrophic (in flight) event.
Yet, Bosing has said that it will still be able to fly even if this system is not
operable (even though a group of specialists within Boeing recommended
against this). The required safety level for protection against a fuel tank explosion
is that there be no more than a one in one billion chance of having such an
event. To demonstrate that this safety goal has been met will take years of
testing due to the sample size which must be accomplished to verify such a
challenging goal.

The less than one in one billion chance, of not having a fuel tank explosion, has
already been demonstrated, for aluminum jetliners, over decades of proven safe
‘operations. But, in an attempt o help justify that the 787's lightning protection
system, will not allow such an event, the B-2 bomber, which uses a conductive
screens and has fuel tank vapor inerting, is somctimes cited as = proof that a
farge composite aircraft has adequate lightning strike protection. This comparison
is not appropriate partly because there are only about 20 B-2s in the entire Air
Force inventory and they hardly ever fiy compared to the chatlenging fiight
schedule for a commercial jetliner. Fusther, the B-2 doesn't have to be as safe as
2 jetliner because it has only two occupants, each having an ejection seal. Also,
it ganeraily flies around thunderstorms, a fuxury net often available to commercial
jet operations which often require flying direetly through bad westher in order fo
arrive at a pre-planned airport on schedule. With all these lighthing protection
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novel features, with respect to commercial jetliner operations, it 18 troubling that
the FAA has not proposed special conditions for the 787 lightning strike system.

. With the issuance of crashworthiness special conditions less than 10 months
from the currently scheduled first 787 delivery, it is clear that the program started
with an unacceptable knowledge base regarding the use of a composite
fusglage. The subject crashworthiness special conditions states that, "because of
the novel design features features of the 787, the FAA intends to req uire Boeing
to conduct an assessment to ensure that the 787 will not have dynamic
characteristics that differ significantly from fhose found in previous certifications.”
The crashworthiness special conditions also state that Boeing must study the
sffacts of a range of impact velocities up to 30 feet per second. The 30 feet per
second impact velocity is the impact level for existing crashworthiness
established by FAA drop testing of a 737 fuselage segment in 2000 Since 30

- feet per second is the proven approximate crash-landing vertical velocity impact
tirit, for generat passenger survivability, inherent in existing commercial jetliners,
including the T37. 757, 767, and 777, this brings inte question the FAA's motives
in testing a range of impact velocities below 30 feet per second crashworthiness
safety already achieved, if the FAA really wants the 787 to uphold existing
safety?

It is important {o realize that a complex set of interacting dynamic characteristics
determine the crash-landing shock loads transmitted to the passengers during a
crash-landing. The only comprehensively documented drop test results for @n
existing large commercial jetiiner, to quantify these characteristics , was the very
thorough FAA drop test (including instrumented and seated anthropomorphic
crash-dummies as well us loaded baggage bins, efc.) of a 737 aluminum
fuselage segrent. This is the current documented standard for existing
erashworthiness which the 787 must at least match, For this test, the fuselage’
_segment drop from a height of 14 feet produced a 30 foot per second impact
velocity onto concrate. The average g-level transmitted to the seat tracks was
about 20 g's, vertically (spine direction), the same g-level considered by NASA to
be the upper average survivability limit for occupants when used as the earth-
landing design limit for Apoilo Astronauts refurning from a iunar mission.

This drop test, for which publicly accessible results are available, caused the
lower frame of the 737 fuselage barrel section to be flattened by about 1.5 feet of
crushing, under an almost constant load. This enabled enough gradual
deceleration, of the seated anthropomorphic crash dummies, to make the event
survivable, on an average g-level human passenger exposure basis. The
gluminum shell, although crumpled, still stayed intact and would likely have been
an effective fire barrier long enough fo let the occupants escape. This same
amount of required distirtion to decelerate the passengers, applied to a
composite structure having composite frames , would easily result in an induced
level of strain of the relatively britle composite fuselage frames of the 787 to
instantly cause a large lower fusalage shatter-hole, through which fire and toxic
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smoke could immediately penetrate. This is certainty not the upholding of existing
safely. yet Boging claimed puplicly. in 2006, that a step backward in safety can
never be taken in the development of a new jetliner.

I order to obtain a valid comparison with this existing safety test. a 787 fuselage.
outfitted as noted abova for the 737 fuselage, must be dropped from the same 14
foot height that the 737 was dropped from, and onto concrete. | stated this to the
787 Director of Structures Integration, in late December, 2005. Howsver, he
strongly objected to such a thorough test, complaining about what it might show.
Being & structures expert, he was well aware that composite structure of the type
being used for the 787 airframe, is very brittle compared to aluminurm and thaf
vrior computer simulations show them to cause unsurvivable g-level loadings on
the passengers.

Despite knowing this, he stated to me that he wanted to proceed with a range of
impact velocities using lower cost half-round fuselage segments . with no
instrumented crash dummies. This would opviousty not be able tu inciude joaded
bins, as were included in the 737 drop test, which is another reason why a full
barrel section is required for the 787 drop test. All or these simplifications in
tasting are obfuscations desired to to avoid a direct comparison with the FAA's
747 existing safety crashwarthiness drop test, and also, possibly, so that a film
record will nat be created of what actually happened to the structure (an analysis -
result would be much easier (o deny access to, on proprietary data grounds). |
am concemed that the FAAs recently issued crashworthiness proposed speclal
conditions may be consistant with what this person wanted, which would indicate
no real change in what appears to ba a very cozy Boeing / FAA relationship that |
believe Congress needs to jook info, Is this also at least partly implied by the
recent statement of Congressman Jerry Costello, Chairman of the House
Aviation Sub-Committee? He staled:

“We intend to provige what has been (acking in the past: aggressive oversight of
the FAA and bther programs under our jurisdiction... The number one goal of our
government is safety and security.” '

The emergency status of the safety concerns i this disclosure is highlighted by
the fact that the previously mentioned smoke from burning carbon-epoxy
composite structure, of the type used by the 787, i s0 toxic that it is no fonger
allowed in the interior of 4 jetliner, by the FAA. In spile ¢f this, the FAA does not
seem 10 mind that this combustible material comprises most of the airframe’s
primary structure, This composite structure-caused toxic smoke could not only
immediately enter info a crash-landing caused lower fuselage shatter-hole, but
also it would Fkely seriously incapacitate or kill passengers trying o escape from
the crash-anding / fire through doors and as they try to use the inflated siides,

Overall, it 1s easy to see that what has been allowed in the rush fo extreme
innovation is a new world of fuselage materials and construction technologies
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that should have been well understood through extensive testing, under
aversight of the the FAA, before ever being aliowed to be the fuselage primary
structure materiat. Compared to the proven aluminum structure knowledye base,
Boeing has, as partly proven due to the need for to FAA to propose special
conditions, only defined a significantly smaller percentage of what would
comprise a data base of equivalent maturity to that which exists for aluminum,
including for crashworthiness. At lsast in this latter area, ihe strategy seems to
be: if you can't stand the answer, don't ask the question. In enabling this, the
FAA's rasponsibility to enforce the upholding of existing crashworthiness safety
appears to be of relative low priority compared to promoting industry interests.

Hopefully, the FAA will now decide fo do the right thing, which is to enforce that
existing passengar survivability be proven by demonstration that a segment of
the 787's actual fuselage will pravide the same level of crashworthiness safety
that the 737 was proven to afford. This lgvet is an average induced spine load of
no more than 20g's, due to a 30 foot per second impact velogity onto concrete.
Subsequently, the same impact-damaged tuselage segment would have to
demonstrate that it could not be penetrated in less than & minutes (fo aliow
sufficient time for rapid passenger escape from a fuselage gitting in a pool af
burning fuet and compasite siructure.

The FAA should perform this testing, as shown by the following steps, as soon
as possible, in order to support the 787 certification:

1) The FAA is responsible for providing atlachment g-load factor
requirements for the support of filled overhcad starage bins so that the do
not break loose and harm passengers in the event of a severe crash-
langing which would be, on an average g-level basls, barely generally
survivable in a current jetliner.

2) The year 2000 FAA sponsored and well-documented drop test of the
compréhensively outfitted 737 fuselage barrel segment  included
determining the attachment g-load factors for overhead filled storage bins
due to a crash-anding that impacted at a 30 feet per second impact
vertical velocity, The average g-level experienced by the seated
anthropomorphic dummies was, in fact, barely survivable (about 20 g's).
The corresponding filed overnead storage bin attachment g-load factors
were theretore very appropriate and usefut for designing an atuminum
jetiner fuselage, bul not a compasite one. Dua to the relative brittleness of
composite matcrial compared fo  aluminum, the type of composite
structure used for the 787 will cause much less shock-absorption
capability, resulting in significantly higher overhead hin attachment g-loads
at the same 30 fewt par second impact velocity onte cancrate. This test
also provided the data needed to develop and calibrate computer
simulation analysts tools for crashworthiness design of aluminum structure
jetliners, but not for composite structure ones.

-R-
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3} Unfortunately, the same thorough and orderly progression of effort has yet
- o be accomplished for composite structure jetliners. For exampie, as
noted earlier, the simplified drop testing that Boeing has been conducting
involves only a hall (luwer)-barrel segment, so that it is impossible o
include the overhead storage bins. | shudder to think of what attachment
. g-load factors are being used to design the bin attachments, especially al
- a time when Boeing is trying to reduce the 787's overweight condition. The
above process needs to be repeated for the compaosite 787, using a fully
outfitted full circumference barrel segment. This would include seated and
instrumented anthropomorphic dummies as well as fifled overhead storage
bins attached to the varrel segment. Gompared © the weights that werc
carried atop the passenger and cargo floors, and within the overhead
storage bins, the 787 drop test must use heavier weights in thesa areas,

at levels that would be maximums in the 787,

© 4) At this late date, the main object is to demonstrate that what has been
manufactured will riot subject the passengers to greater tisk than defined
as existing safety by the above described previous 737 testing. If the dyop
test shows that the average g-level that the passengers experience is no
greater than 20 y's, significant damage to the lower fusslage caused by
the drop test must be subjected to fire and smoke penetration testing, not
only 1o determine how fast the penefration increases as the £omposite
structure itself bums, especially at the edges of any shatter-hole, therefore
making it increasingly larger. The fire shouid be mainly fueled by jet fuel,
in the presence of which, the compostte structure used for the 787
airframe is known to burn furiously, liberating toxic smoke. This potential
effect on passengers trying to escape from & burning jotliner that has
crash-landed, must be assessed. If the fuselage drop test shows that the
average g-lavel to which the passengers are subjected is greater than 20
g's, the fuselage design must be modified and another barrel test
condutted. Subsequent fallures will result in further modifications until
existing cash shock-absorption safety Is proven, after which the above
described fire penetration test must be passed, for the certification
process 10 proceed. Any shortfalls in the general cabin passenger survival
likefihood and ability to safely sscape from the airplane after & crash-
landing. of the existing safety described above, must be demonstrated
before it is certified, All | am asKing for is what Boeing has admitted is very
important , For example, in their publicly accessible Flight Safety website,
we read: '

"In many of the accldents thet have ocuurred, the airfranie has remained
largely intact following impact with the ground. Much of the destruction
has occurred as s result of post-crash fire, which is why a speedy
evacustion of an airplane that's gone down is so important.”
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safety lavel at least approaching Ne exising CrasAworiIness Ul wie yoar cuvy
FAA sponsored drop test of a 737 fuselage segment discussed above. Was
clearly demonstrated by the Airbus A340-300 which crash-landed at Toromo's
Pearson International Airport on August 2, 2005. After over-running the landing,
tne jetliner ended up with its nose at the battom of an approximately 30 foot deep
ravine, and its tail slightly below the ravine's edge. The plane immediately burst
inle flames, yet all 302 ocoupants were able to escape from il willzin two minutes.

Another relevant and recent example is that, on March 8, 2007, a Garuda Airlines
Boeing 737-400, with 140 occupants, crash-landed at Yogyakarta Airport in
Indonesia. Like the A340 incident, the 737 over:ran the runway ornto rough
ground {in this case a rice-field rather than a ravine), breaking into separale
segments and immediately bursting into flames About two thirds of its occupants
are reported to have escaped from the wreckage even though the jetliner
reportedly toushed-down at about twice its normal fanding speed.

These incidents illustrate that aircraft technology has reached the stage where
challenging crash-landings, such as in the Toronte and Indonesia events, can be
survivable due to the existing crashworthiness safety of these aircraft. Boeing
and the other marufacturers of aluminum aircraft have demonstrated crash-
landing swivivability of current jetliners due to the continuous upholding of
existing safety. The uninformed, but trusting, fiying public naturally expects that
the FAA is going to insist n at least the same crashworthiness that all T37 size
and larger aluminum jetliner fuselages inherentiy provide.

In an effort to not be required by the FAA to change the 787 fuselage frame
design, it is anticipated that Boeing will promote that engines under the wing
smashing inte the ground, wings ripping off, etc, should be counted towards
absorbing crash-landing shock. This not acteptable because the 737 drop test
didr't nead such so-called assistance to provide passenger survivability at a 30
feet per second vertical impact onto concrete. Rationalize that these
unpredictable energy-absorbing events should he counted-on, to help make the
jetliner adequately crashworthy, is therefore certainly not upholding the safety
already achieved, because if these events ware accounted for on the 737, it
would be able to be passenger survivable at 8 much higher than 30 fest per
second impact velocity. So, if these events are used for the 787, it would have to
provide passenger survivability at the same highar impact velocity, for the sake of
providing equivalent crashworthiness. Also, the cost and schedule for doing a
“drop test that would includ: these events would be prohibitive. :

lt has been stated within Boging, the FAA and even OSHA that the level of

crashwarthiness safety of the 787 compusile luselage jelliner can be considered
to be equivalent to an aluminum fuselage one because it meels the same
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requirements. This premis: is false because all previous jetliners have not been
required to meet a specific requiremnent for the most fundamental
erashworthiness safety factor, namely, the ability of its fuselage (0 absorb vertical
impact shock loading. Presumably, this gap in requirements was justified
bevause Lhis capability always has been inherent for a ductiie aluminum fuselage
jetliner, have excellent plastic deformation capability. However. due to lack of this
toughness, this certainly is nof for the case for the type of relatively brittle
composite structure being used for the new 787 jetliner. So, what is necessary
for the crashworthiness special conditions demonstration requirements, is that
the 787 can meet the same level of vertical impact shock-absorption
crashworthiness demonstrated by the best-documented test for this capability by
an acteal aluminum jetiner fuselage. This is the year 2000 FAA sponeorad 737
fuselage segment drop test discussed previously. The 787 version of this test,
also discussed previously, must alse demonatrate that the resulting fuselage
damage will not aliow immediate fire and toxic smoke entry into the fuselage, of
hamper passenger ascape through the doors and down the slides.

Finally, there is the issue of the relevance of non-unifarm g-tevels. For example,
the 737 existing crash-landing shock-absorption safety drop tost, discussed
previously, resulted in an average passenger g-level spine exposure of about 20
g's when dropped from a height of 14 feast, which proguced an impact velocity,
onfo concrete, of about 30 feet per second. Also, no significant rupture of the
lower fuselage was produced, although the crush vertical depth for the lower
fuselage was about 1.5 feet, indicating severe digtortion. The fact that the
passenger g-levels were not uniform across the fuselage s irralevant because
what is important is the average g-level that the passengers would experiance,
because the g-level per passenger i always variable due to many reasons, as a
result of a survivahle crash-landing The same g-level variabllity occurs for the
overhead storage bins. In both cases, the only practival goal is the AVERAGE g-
level, and to claim otherwise is clearly unreasonable and indicative of an agenda
which seeks to avoid the upholding of existing safety on the false premise that it
has not been adequately quantified.

Vincent A. Weidon

Bachelor of Sciance, Aeronautical Engineering, University of Michigan, 1860
Master of Science, Systems Engineering, U.C.LA., 1870

46 year Boelng employee, 1960-2008, with over 25 years in management and
leader of the structural design of the most complex and highly loaded segmant of
the Space Shuttle Orbiter, as well as supervisor of several advanced design
groups, eic., with composite structure experiences from 1973 to 2006. Also, was
manager of several Air Force and NASA advanced technology study contracts
and 5 year advisor to NASA Headquarters on advanced propulsion technology.

2970 Inttiaf Av., Enumclaw, WA 98022, (360) 825-78
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