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PREFACE

John Maynard Keyneshe famous BritishEconomist, wrote in the preface to the General
Theory of Employment, Interest and Money, which he publisheghily 1936 inthe midst

of the Great Depression: "This book is chiefly addressed téeloy economists. | hope
that it will be intelligible to others. But its main purpose is to deal with difficult questions of
theory, and only inthe secondplace with the agations of this theory to pctice.For if
orthodox economics is at fault, the error is to be found ntitersuperstructurayhich has
been erectedvith great carefor logical consistency, but in a lack acfearness and of
generality in the premises."

This book, like the General Theoypes addresdifficult theory. But, unlike the General
Theorywhich addressedhe conduct of a national economy, a topic in the social sciences,
this book addresses amvention and the associated technology in the fieldpafement
engineering, a topic in the far more disciplined physical sciencesinvéetion is a new
form of pavement. Not unlike Keynes, | too discoverdidwa in the foundation on which

the pavemengéngineering disciplineesides. Once thdlaw was delineateédnd asound
concept put in itstead, a whole nefield was opened, in main patrough myinvention:

the CRAM Pavement. Thisewfield can now become extremely beneficiabtar national
interest, but only if the invention is allowed to come forth.

A problemdoes thouglarise in bringing fortithe CRAM Pavement invention, not unlike

the one faced bieynes. Newdeas particularly in established disciplines and industries
often conflict too greatly with the interest of thagko have conbl or perceive themselves

as having control of that entity. History records the many tellings by the established interest
of the follies in the ideas dhosewho dared to explore and challenge. The examples are
abundant, but a few are written of tinis story: GalileoGalilei on the behavior of the
universe;John Ericsson orhe design of steel ships for naval warfare; and,Charles
Kettering on the electric self starter that revolutionized the auto industry.

These pioneers, amongdke hundredshat couldhavebeen mentioned whbave brought

forth ideas that have become of great value to our society, faced Varimssof opposition
unrelated to the science and technology that they explored. The thaeenhentioned here

have allbeen recognized asuccessful irtheir pursuits;although,Galileo’s success was
recognized byhis main opposition inlife only centuries aftehis death. This form of
opposition, though non-scientific amin-technicalhasbeen and is often camouflaged in
technical vestments. Though the dress is false, it has effect on those not knowledgeable and
certainly on those who have not the inkling to be informed.

The opposition against thosevho dared tobring forth the ideas that challenge the
established interestastaken manyforms. That offered againstGalilei was direct to the

point of bringing forth the full force of the law, simply for the perceived threathibatleas

posed. The opposition to Keynemsmost subtle: it firssought todenigratehis theory

and then to distort andnfuse itwhile posing as in its support. Tdate, that opposition

has been generally successful. The opposition against inventors like Ericsson and Kettering
were generally more direct than against Keynes and his theory but less onerous then against
Galileo.

The opposition to Ericsson was from the naval bureaucracy whose integestaore than

a protection of theiperceived politicabnd social powers, went to thesinister means of
covering up the criminal negligence afie of their own.Only the pressing needs of the
American Civil Warbrought Ericsson’sdeas to fruition. Kettering had a similar form of
opposition offered against him to that brought against Ericsson; but he operated free of the
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influence of strong interests. The ease wittich Kettering was able to introdubes self-
starter and other important inventions of finst half of the 20" century is contrastedgith
the problems hat Ericsson had in introducinthe Monitor into the American navy. The
opposition and itsaadverse influence that my colleagueesd | have encountered is more
similar to that encountered hjohn Ericsson in bringing forth his Monitor hbiliere is
much that harks back to that brought against Galileo.

Although there are many similarities in my endeavors to that of the other explorers of nature
that are mentioned here, there are also differences.mdkesimilarity toJohn Ericsson is

that thepurchasers of minvention are either government agencies or requir@gpeoval

of a government agency. The difference is that my invedio@s noimpact measurably

on a nation’s success in a pressiagional emergency, as did tMonitor in the Union’s
American Civil War cause. It does thougimpact most measurably omur national
economy, but clearly not in the manner or to the extent that the idekdhmfMaynard
Keynes do. Asimilarity to John Ericsson’s succewsth the Monitor, it is hoped, is the

role that the elected officials may play in the acceptance and consaduantement of the
CRAM Pavement technology.

| have chosen to write briefly about Galil&alilei, John Ericssorand Charles Kettering in

this book as their encounters help to detail and elucidate my story. Not in knowledge of the
trials of these discoverers and inventors ofghst, but rathejust by nature, lapproached

the CRAM Pavement invention with certairepidation: possibly, much the samecdisers

whose discoveries and inventions fostered social and technomyiancements so
important in our history. Unlike Keynes, | had not wedded myself to the previoudhideas
govern the understanding and, in consequence, the design of conventional pavements. | did
not have tobreak abond with previously taught doctrine that often passes as theory as
Keynes did. Thigvas by accidentjot by choice. | did not set out toake a career in
pavement engineering. | wiwust into itseveralyearsafter | hadbegun my professional
career.

The encumbrance by existing doctrine, hypothesis or otherwise that | didffeat islikely
a similarity with the experiences dbhn Ericssorand Charles Kettering. Neither thfem
seems, at leagtom my research, tdhavebeen discouraged or confounded te then
existing unproved theories and ideas of ihees,ideas that camnd do oftertie men’s
minds. This is not to say that the meansibych | enteredhis new field of endeavor was
the same as thathich John Ericssomnd Charles Kettering engaged theirs. Fdelieve,
there mayhavebeen differences, althougluch differencedikely were not over-riding in
importance in arriving at my invention.

These other discoverers and inventors too learned dtbers ofthe existing science and
technology inwhich their endeavoraere to makamportant advancemenend were so
encouraged; but, their entry into thegw venture wapossiblymore voluntary than mine.
That is tosurmise on mypart,and to do so may bmcorrect, as once the interest of the
inventor is tappedlisengagement becomes nearly impossibléat hasbeen in part my
fate with the CRAM Pavement. Theeems tdhavebeenEricsson’sfate with theMonitor
and it likely wasKettering’s in hisdiscovery of the self-starter and other applications of
electrical and other technologies to theprovement of themotor industry. Galileo’s
continuation inhis endeavors texplore the universe wouldave been under penalty of
death. Such chastening can do much to disengage the interest omts dedicated
amongst us!

Whenever we make an importasddvancementwhether in an established technology or
otherwise, we in effecbpen a door to aew room with all of its contents now to be



explored. The holdings of such a rooeed not be fully unknown to us before evger
and exploreSuch aroom, in a sensehas windows. Through thosaindows, we get
inklings of what lies in store. Eventhough wehavethose windows, we do noknow,

certainly withfixed confidencewhat we actuallyill find. There isrisk in exploring the
unknown. How well we can explore through the windows often determinesuinmessful
we are in fulfilling our expectations.

| had the theorieshat wereforming in my mind. These, lhad generated from my
observations of the behavior of conventiomalvements,particularly in light of my
knowledge of the science and technolduggt tcouldform a foundation for mynvention. |
was able touse existing scientific knowledge to aid in seeing how myention might
respond tadhe expectedisage. | could and didxamine the various materiasd their
behavior that comprised my invention under various usage in the laboratory andiefdthe
usage thatvould lend insight intdhe expected behavior of my invention. Additionally, |
could associate other of my engineering experiendbsthat whichreason suggested was
also true ofpavementsystems. From amnalytical perspective, had available to me
computerghat could ddhigh speedtalculations and computerograms thatvere written
for complex analysis of important if not critical aspects of the system | chose to examine.

As Keynesacknowledged the often impossibility twinging one’s ideas on a national
economy to a conclusive test either formal or experimesuah is notrue of amechanical
system such as minvention. Like Keynes, we too made great attempts to appraise
members of our profession of my discoveries and the science and technologiepploat

my invention; but, only after we had completed the first construction. In hindsightense
fortunate not tdhaveappraised many in thedustry until after wefirst had confirmed our
expectations. Through full-scale usage,were able to confirm that competantractors
with normal skills ancconventional equipment counstruct myinvention much as they
do the conventional pavement. \Wavealso confirmedhe excellent performance that my
invention provides, to the extent that eightgears of urban highway usage and nine years
of heavyinter-modal yard usagean demonstrate. These contracti confirmed the
costs we projected for these constructions.

And, we have &altrans CRAMpavemenexperiment thathough serioushflawed in its
construction has, after 14 years of usage, clearly demonstrated a much superior performance
to the conventional pavement. But, once Caltrans, a major state department of transportation
agency, and the U.S. Department of Transportation were appraised of the E&RaMent,

we wereessentially stymied iour attempts tdhavethis invention become part of thead
transportation system. Certainly, Caltrans and th&).S. DOThad to be appraised of this
important invention; buhever inour longestnightmares could wéave anticipatedsuch

sinister actions on their parts. What we offered was met mainly with indifference, as benign
neglect is often thenosteffectivemeans that those power canuse to resisthallenges.

But, as the battlpressedharder, the resistance made a transformafimm that being

covert to thatbeing overt. Theweapons of distortions and untrutid@re now being
augmented with outright lies.

The distortions and untruths first became Caltrans’ weapons in their treatment and reporting
of their experimentalise ofthe CRAM pavement. Caltrans’false assertionsvere than
propagated by the U.S. DOT who had cupidity in the Caltrans CRAM pavement experiment
through its research funding. Caltrans d@hd U.S. DOT did not work aloneMany
government funded professional researchers, gitsing asndependent consultants, also
came forth to stop thERAM Pavement invention. THest acts ofthe members of these
groupswere couched in more professional textddowever, when it appeared that the
CRAM Pavementould break through theserms of barriersthese goups went beyond



mere technical innuendo. They resorted to distortion of scientific conceptghanel they
felt that to be insufficient, they resorted to duplicity.

The duplicity of anOregonState University researcher togethéth a localagent of an
asphalt pavement association and members adDtegon DOTacting to forestall th&ort

of Portland from using the CRAM pavement on an inter-modal yard exposed Caltrans in its
lies. This exposurbasnow allowed us taonfront Caltrans in a court déw. Pursuing
Caltrans, andmost likely others includingthe U.S. DOT asformal discoveryunfolds
throughthe court is avery heavyburden on us amallgroup. Though, it is necessary to
more formally confirm and to bring befotiee public many of the actions of the highway
industry thatare notonly most egregious buire extremely costly and damaging to the
public interest. These egregious actions become a measurable part of this story.

Thankfully, Caltrans, th&).S. DOTand University associated consultawere not aware

of all of our activities. Had thelgeen, thePort of Los Angeles modikely would nothave

the CRAM Pavementor a major inter-modal yard and we would n@vethe benefits of
that pavement demonstrated so clearly. The Port’'s materials engpuggdtt us out for this
construction as part of tHeort’s intent to investigate the suitability of various pavements
for the heavyusedemanded of their inter-modgards. The Port has alsagreed, at least
tentatively, to allowtheir CRAM pavement to beised in afull scale-loading test. The
opportunity for thistest programhas been brought forth to variougovernment agencies
including the U.S. DOT. But, not surprising, our efforts have been without success.

Over the years, whaveappraisedseveral memers of thecongresses, both #te Federal
and the statéevels, ofthe great potentialalue myinventionhas forthe nation. Wehave
estimated this value to exceed one-third of the national agnoss domestiproduct over

the course of the next fifty years. The National Institute of Standards and Techimalegy
confirmed that modest estimate. Wavealso appraised these congressional members of
the irrational resistance by the government agemtidstheir associated consultants to the
implementation of the CRAM pavemenidany of theseelectedofficials are nowaware of

our court action against Caltrans and the basis for that adiiot) any favorableresponses

by these officials still pends.

With these experiences behindhadve undertaken towrite this book. But, unlike John
Maynard Keynes, this bookyhich inits title “We Don’t Have ToExplain Anything” so

fittingly portrays the contempt that many in governmeemd their close associateave for

the public, is written for the public. | have support for this decision. On various occasions,

| have discussedhe problems wehave had in dealingwith governmentagencieswith

regards to mynvention with myfather. His advicewas much the same as tlgaten by
President Harry Truman to Senator Dale Bumpers, as Senator Bumpers offered in a speech
before the senate in the recéampeachmenhearings:“Put your faith in the American
People.”

Hopefully, members of the pavement engineering profession will read this book, as there is
much in itfor them to learnand much theyshouldlearn if they wish tounderstand the
behavior of pavement systems. It is even more so if they wish to providedtservice to

their clients, which is ultimately the Americ&ublic. However,the pavemenengineer’s
immediate clients are predominately,ane form oranother, statend local government
agencies that rely on thveords ofthe agency staff, generally without challengénd, the
pavemenengineers are often a part of the agesteyf or a consultant tthe staff chosen
primarily to confirm the staff's position, not in regard to merit. The final decision though is
or ought to be by the elected officials. The first usage ofrwgntion was indeed decided

by the electedfficials. This means ofjovernment decision-making, seecessary in a
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democracy, wénavefound, much taour dismay and tthe detriment of the public, to be a
most rare event.

| have included much science and technology in tellingstioisy. An understanding of the
science is helpful in gaining a perspective of my invenéind of pavementengineering.
But, a complete understandingtbe science is natecessary to a recognition thie value
of the CRAM Pavement; or to amnderstanding ofthe source ofthe resistance to
implementingthis mostvaluable inventionnor to an understanding dhe means to
overcoming this resistance. Nonetheless, the science and techadtsppmpleteness to
the story.

| have tried to tell the science inp&ain, interesting and meaningful mannerhave, inthis

regard, tried to refrain from including mathematical formulas that seem to dominate so many
books on science and technology. However, stoay hat carries much that scientific, it

is unreasonable not to use mathematical expressions as they are an efficidramgans

of expressingmportant ideas and often necessarygtasp ascientific conceptWhere |

have felt the needfor this form of communication, have endeavored to place the
mathematical formula in charts that also express the formula in graphical form. Wwayhat

| believe that a clearer description of the concept is made. lbmgyhope thathe reader

will find this approach satisfactory.

Those who wish to explore the science through the more rigorous means associated with the
more highly involved mathematicatlescriptions | refer tdhe manytextbooks on the
disciplines of soil mechanics apavemenengineering. Certain of these are referenced in

the course of telling this story. Havealso listedseveral ofthese in the bibliography for

those so interested.
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INTRODUCTION

Introduction to the Invention: This is a storyabout a technologicadvancemenand an
invention that portends greatluefor our society. Thanvention is exceedingly simple in
form and inthe means byvhich it is manufactureénd put intoservice. As such, its
manufacture and its coate not in great debate althougbth of theséhavebeenused as
ploys aganst allowing theadoption of thisinvention for public use. These things, the
manufacture and theost of productionhavebeen confirmed on two full-scale projects.
Whereasthe invention is simple ifiorm and inapplication, the science thdretells its
materialsuccess is coptex. This science draws on sometlaé most advanced tharies
regarding thebehavior of engineering materiadgxd theirusage in complex structural
systems. Although the theories aradvanced, theyare supported by much physical
evidence. And, although theinvention is part of a complestructural system, it too has
much physical evidence support of its immense superioribyer theexisting state of the
art.

The invention | am writingabout is theCRAM Pavement. The acronyrstands for
Contained Rock Asphalt Mat. CRAM is a multi-layenealvementstructure that utilizes
conventional pavemembnstructionmaterials, but in ainique arrangement and aertain
unigue ways; the latter being a consequence of the former. The unique arrarggersest
the CRAM pavement to behave in a beam-likk@nner. As such, it is aery efficient
structure for distributing repetitive loads of heavy motor traffic ontan#tige groundwhile
maintaining its own integrity. This unigque arrangement alstiows the most important
material compoent of theCRAM pavemet, a lase asphaltayer, to be modified in a
manner that materially enhanite resistance to the combined effects of the traffic loading
and the natural effects of weathering.

The consequence of the unique arrangement and modification of the constnattaals

is that theCRAM pavement can beonstructed for 50 to 7percent of thecost of the
“comparable” conventionalpavement, whilehaving inherent within it the ability to carry
several times mordéoading before itmechanicallyfails. In other words, the CRAM
pavement at 25 to 50 percent less cost to construcievasal times greater mechanical life.
Application of sound scientific concepts together with our computer analytical mdinels
clearly demonstrated the greatly increased mechanical life @@R#M pavement over the
replaced conventional pavement. Thesformal application ofour scientific knowledge
indicates that thismechanical life can indeed be extended into real tim&nd, in
consequence, the life potential of the CRAM pavement can easily exceed 50/tyerarshe
replaced conventionglavemenhas a usefulife of 10 to 15years at best. Savings from
extended life provide bfar the greatestalue,typically as much as two to three times the
initial construction cost.

The nationalaluefrom this increased efficiency e construction and greatly extended
life is immense. Projecteaver afifty-year period, application of thERAM pavement to
our rads, streets and highways provideseatimatedvalue of $2.46 trillion in 1993
dollars. The immensity of thigaluemay be better understood when compasét our
grossdomestic product, reported in Information PleAkeanac as$6,379billion for the
1993 calendar year. Statextherwise, thevalue ofthe CRAM pavement over the next 50
years is 38.%ercent ofour annualgross dorastic product! Application of theCRAM
pavement taur airports, seaports, parkirgcilities, and othemuses ofpavementincreases
this value even more!

But direct economic return is not the oniluefrom the CRAM pavement. Our submittal
to the National Institute oStandards and Technology tae direction ofVice President
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Gore was under the guise of the energy savimgsvtould accruérom the implementation

of the CRAM pavement. This we had estimated in the NIST submittal to equal 47.95 x 10
Btu over a fifty-year period. In more meaningful units, thabisghly 10billion barrels of

oil, or over athird of thetotal nationalenergy usage per year! Thamensity of these
savings ofour naturalresources iglearer inview of the 30 million barrels of oil released
from the nation’s strategic petleum reserve in Septemb2000 in response tie recent
energy situation.

Additional value from the CRAM pavement not asasily quantified as direct economic
return and energy savings is in reduced injury lasd oflife from work zone accidents.
As an example, theoughly 148deaths attributed td-irestone’s faultytires on Ford’s
Explorer that occurred durirthe lastfour yearspales in comparison to thess oflife in
the workzone,presently roughly 700 pegrear nation wide. These deaths do not include
those caused from potholes or other forms of pavement defects, physical featuiles\that
interacted with those identified as attributed to Firestone’s faulty tires.

Our studiesinto the characteristics ahis uniquepavementand the mechanismthat
influence itsbehaviorand in its ability to perform in the various traffic aadvironmental
usage hated us to make many very positive claifios it. These features that vetaim
either are not inherent in the conventiopalement or are vewifficult to achieve without
compromising other attributes of the conventional pavement thakeaessary tallow it to
serve its intended function. Many of these claims thatmakefor this new pavement now
have been verified but only in a very limited usage.

To the novice, after reading this story, this arrangematich characterizes thERAM
pavement may not seem to be so unique. Althoughzdhsequence of this arrangement as
necessary tthe enhancement of the critical material comprisiig new invention W be
recognized, itwill be urderstood as far lessbvious. But, whenthese two insights are
joined in the mind, the features that @aim for this new invention willnot seem to be so
equivocal. Similarly, it vl be understoodvhy these many advantages el@medfor the
CRAM pavementand why they more likely can not bgade inherent in the conventional
pavement.

Impediments to Acceptance of the InventionWhy the CRAM pavement invention has

not been put into favdior the public will be aquestion hat will be difficult for most to
fathom. A part of thistory is inanswer to this question. Undenialilye complexity of

the technology that foretells the success of the CRAM pavement may be argued as being in
part the cause as it is difficult to understand. Naeeacknowledgedhis. However,much

of our technology is founded on complsxience that is not easilynderstood by most of

us.

The wordprocessing system that | usedwnte this story is initself complex;and, 1 am

sure thaimuch of the technology behind it is similadg. | certainly do notunderstand
computer technology. Yet, | am able to use this very valuable invention to helptenthis

story. Obviously, the complexity of the technology in and by itself can not be argued as the
cause of the failure to adopt tikRAM pavement. But, ialso cannot be argued as not
being a contributing factor to its adoption.

In this light, many might suggest that taking at leastirgory look athe computer devices
that many of usave onour desksandtables,and theindustry that fostered them in this
regard would be helpfulAnd, in concept, Ihave inthis storymadesuch an inquiry. | am
just not into learning about computers other tth@merenecessity of how tase them.
My views here as regards computers may not be so different from that held byvheamy
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it comes to pavements. However, my views would certainly change if | were deprived of this
computer device after | learned that | need not have been so!

Inquiry into inventions associated with numerous industries that have much in camithon

the computer industry do aid in drawing out thkevantencumbrances that distinguish the
pavemenindustry from these other industrie®ne obvious differencewhich the reader

may have perceived, ithe extensive irslvement ofgovernment in the pavemeimdustry.

Some form of government agency purchases almost all pavements; or, their purchases, if not
by a government agencypust have the approval of a government agencyAnd, the
purchase orders fothese pavements include their specifications, whigtescribe the
arrangement of the materials that form the pavement structure.

A private companyurchased this computer | am using, anuieate ©mpanydeveloped

the specificationdor its manufacture. However,the purchaser andhe developer of the
specificationsvere not thesame. Not havingthis separatiorbetween thereparer of the
specifications and the purchaser certainly majebgimatelyargued as an important factor

in retarding the adoption of the CRAM pavement. And, itBsit, this has aimilarity with

the argument bringing forth the complexity of the technology. Whereas, it cannot be argued
that essentially sole source purchasing by some forrgoeérnment agency is not a
contributing factor to adoption of the CRAM pavement, it is not the complete cabal.

All governmentshave apredisposition to includingheir own specifications in their
purchase orders. They have to include specifications if they asstwecompliance. The
specifications just do ndtave to be asole product ofthe government. They can be
developed byothers or injoint consultationbetween the governing ageneynd others.

Many government agencies have in many other instamoese the government wassale

source purchaser used the specifications of others or had them developedjthiratyers

in what have been essentially sole source purchase industries. The military industry and the
space program are just such examples.

It is granted that arguments may be made as to the incompetence of goveumtieasers
in these sole-source-purchasiagenciesand many examples may beought forththat

support such argumentd.he $600.00toilette seat in the space ggram althougttlearly

not the most relevantmay be themost memorized ofsuch anexample. However,

arguments camlso bemade insupport ofthe competence ofole sourcegovernment
purchases, and examples canbbeught forth accordingly. The California Staté/Nater

project, that is part athis story, Ibelieve to havdeensuch anexample. In theourse of
this work, | havemadeinquires into other examples of sole sougowernmentpurchases
and my findings from these inquires too have become a part of this story.

Clearly, the answer to the problem as to whyGRAM pavement thaportends suclgreat

value tothe publichas notbeen adopted is far more complex than can be relegated to a
single causativéactor. This problem and i@nswer, like theéechnology that foretells the
material success of the CRApavementare complex. Teeekanswers, haveresearched

many authors. One in particular that seemed to shed some light was Charles Frankel, in his
book: “High on Foggy Bottom, An Outsider’s View of the Government”, where he
chronicles his experience as Assistance Secretary of State in the Johnson Administration. In
summarizing his experiences, which in part centered oNitteamWar, the asinindasis

for the continued involvement in that war and its incompetent if not totally protatkict,

Frankel wrote:

“We have not yet learned to measure the costs of foreign policy by an appropriate standard.
We invoke something called ‘the national interest,” amehn by it essentially the taking of



precautions that will keep possible adversaries at a disadvantage. And, since thiratis no

to the damage they mightant to do usand nolimit, in abstract theory, to thepossible
capacity at some time or other to do what they might imaginably want, there is no limit to the
precautions which, in this view of the world, it is necessary and reasonable to take. And so,
to wardoff possiblenightmares in the future, weavefollowed policies thainvolve us in
nightmares in the present....

“Indeed, the largest cost of these policiesth&r creation of a psychologicahvironment

that systematically undermines the authority of the government itself. They put the
government at a distané®m the citizens. They make it seem larger thitm harder to
reach,more imperious and inhuman. As less a philosopher than Spinazaserved, no

one would expect that a government eahin accordncewith the moral code appropriate

to the conduct of individuals. Its problems are different.”

The bureaucracies of state departments, defense departments and the military are not unique
in their need to taképrecautions that W keep possibleadversaries at disadvantage.”

The state Departments of Transportatioentralized through the Federal Highway
Administration under the guise of the American Assoations of State Highway and
Transportation Officialshave assigned themselvesresponsibility and authority for
establishing what is acceptable in pavement engineering. Whereas, these agemaés do
science, itis as a facade as regdhgsmeans oflesign ofpavemenstructures. Simply by

offering an alternative pavemerstructure, we became an adversary to this established
system.

And, sincethere is no limit to thalamagethat wethrough our CRAMpavement might

want to do to this established interest, and no limit to our possible capacity at some time or
other to do what we might imaginably want, there idimit to the precautions which it is
necessary and reasonable fihe members otheseorganizations totake: deceptions,
fabrications, distortion ofruths and out-right liesre simply meansvhere necessary to

fulfill the organization’s mission. Withare exceptionall of the governmeragencies and
members of universities encounteredour endeavorscted in accordvith this amoral

mode: actions which most all of us would abhor in our fellow individuat@dmnthe title to

this book derived from such depraved actions.

We as a nation tend to accept more and more these atitéeaels ofour governments, a
most dangerous tenant, as Professor Frankel tells buttfi@mtherside.“It is half-baked
realism not to realize that there are limits to the capacityhasdt citizens to accept the
actions of the State on the grounds of reasons of State. WWdsmlimits are exceeded or
when citizens, in loyalty to th8tate,relax their standards, there arensequences. The
moral authority of the government either declines or becomes something dhatilis the
cost which the long drift of our...policy has begun to exact from us...”

For “reasons of State” wake basis forthe actions against Galileo so fittingbkxpressed
by Albert Einstein inhis forward to Stillman Drake’s translation of the Dialogue
Concerning théf'wo Chief World Systems. Galileo’sin, as Einsteirwrote, was simply
his: “...passionate fight aget any kind of dogma based auathority.” And, for thatsin,
he was condemned to life imprisonment. Einstein wrote further in that forildoeiadays
it is hard for us to graspow sinister andrevolutionary such an attitudeappeared at
Galileo’s time, when merely to doubt the truth of opinions which haldasts butauthority
was considered eapital crimeand punished accordinghictually we are by naneans so
far removed from such a situation even today as many of us would like to flatter ourselves;
but in theory, at least, the principle wibiased thought hagon out, andnost people are
willing to pay lip service to this principle.”



Einstein’s wordsvhich hecomposed in 195%ere prescience tour eyperiences, as tell
directly of government officialand those irthe universities that acted clearly in walyat
most of us would find most abhorrent hdwse been acts asdividuals unrelated to
government. But, these actsvere hardly less tharifor reasons of State” though such
cause was andever is acknowledgedFor reasons of Statemust thentake on the
sinister meaning that it had in past times and other places. The examples are abundant: The
Catholic Church’sdealingswith Galileo in17th century Italyfor the work from which |
drew Einstein’s cogent comments; The&J.S. Government'sdealings with Robert
Oppenheimer on nuclear secrets a near half century Agd. the many dealings of the
Russiangovernmentduring this period thaare only now becoming known, as told, for
example, by Aleksandr I. Solzhenitsyn in the Gulag Archipelago.

Clearly, that flaw inour human nature that Galileo spehe greater part of eost valued
life fighting and as Einstein recognized a half century ago is still so much a part of those in
authority. As thisstory tels, through ourelected leaders, weefer the test of new
knowledge almost solely to the authority of the state bureaucracy with little dhatignge,
who in-turn act most similar tothose hat confronted Galileo nearljour centuries ago.
This is undoubtedlyvhat Einstein meant when he wrote..tve are by no means so far
removed from such a situati@ventoday...but in theory, dkast, the priciple of unbiased
thought has won out, and most people are willing to pagelipice tothis principle.” This
is form not substanc&ut, as lalso write in this story, formhas meaningevenwithout
substance, as it provides the stégecorrection. That is myope in part in telling this
story.

The Story: | have included in this story ngxperiencesvith the CaliforniaDepartment of

Water Resources arttie California Region of th&).S. ForestService where together |
spentthirteen and a halfears. These experienceich preceded the invention of the
CRAM pavement provideéackground tdhe discovery of importarforming concepts: by

the technical challenges they offered; and, by the knowledge | gained from these challenges.
Additionally, while withDWR, | was able to combine formaltudies athe University of
California Berkeley and Davis campus&giich allowed me to gain a more complete
understanding of the technical aspects of my work.

Also of importance to this story, particularly as | look back on the problems we encountered
in advancing th&€€RAM pavement, werghe insightsinto the bureaucratistructuresthat

were availed to me. Important was tidesthe membersvith their varying characteristics

and behaviors playedithin theseswo somewhat typifying but quite different government
agencies. A third factor that these experiencesrékaaled to me was thieles played by

the universities in research awévelopment. Toassureclarity at therisk of being
superfluous, research addvelopment is tdring aboutimprovements to technology and

the means by which that technology may be managed.

My singular experiencduring mygovernment employmentith anoutside group on the
application of research and development was with the Department of Water Resd@rces

it engaged the University of California to aid in developing seisesstant structures as
part of the Stat&Vater project. That was a joinfactivity betweenthe university and the
various involved units within the departmemtluding the laboratoryinder my charge. In

my opinion, this joint effort resulted in a successful application of the results. What may be
most surprising though ithe rarity of such contributions irthe fruitful advancement of
technology. Still rarehavebeen the individuals thdiavematerially contributed to fruitful
technological advancement.
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The far moreprevalentcase is the example exhibited by the Caltr@f®AM pavement
experiment. The 1,000-foot segment of CRApAvementfor this experiment was
incorporated into a 10-lane-mile road-widening project on I-15 a few miles south of Corona,
California in1987. Tostate that thishort segrant of CRAM pavement was aeriously
flawed experiment incompetently conducted would be unjust in the mildness of its criticism.
In spite of theflawed constructionthis short sgment of pavementhas demonstrated the
CRAM concept of dbeam-like action and the immersaperiority of thisaction over the
conventional pavement behavior; and, in phecesshasprovided unequivocatvidence of

the CRAM pavement’s superior performance.

Yet, the Caltrans central laboratostaff members pretend to not recognize thigh;
although their recent actions ¢over up the evidence belies tpagtension. The Caltrans
central laboratory was the sammup hat oversavandallowed the impoper construction

and who failed teevenremotely accomplish aroperdocumentation of the work: in the
construction; and in a post-construction investigation. But, they have not been alone in their
egregious acts!

The Federal Highway Administration, other state departmentdrasisportation and
universities have natnly acceptecerroneous andisleading statements frothe Caltrans
central laboratory withoutjuestioning theirauthenticity, theyhave actually embellished
these erroneous and misleadofferings tothe detriment of th€ RAM pavemeniand the
technology which underlies it. Of these, the FHWA is most culpable but not solely from its
participation in this experimemiirough a Federal Highway grant prograore serious

was its continual denial to members@dngressHhatthis experimentvas flawed. But, the
flaws in the CRAM pavement experiment were known to FHWA. Such was acknowledged
in an FHWA internal memo, which wsubsequently obtained throudghe Freedom of
Information Act.

The CaltransCRAM experiment on-15 is not the only demonstration othe CRAM
concept of a beam-likaction,fortunately. In 1983, th€RAM pavement wasonstructed

for the first time on a segment of the Palos Velldege Southarterial roadway in the City

of Rancho Palo¥erdes,California. This is a small coastal communitytta¢ southwest
corner of the Los Angeles basin. The construction of this first CRAM pavement was not as
an experimental project but, rather, as a full-scat®nstruction of a segment of existing
roadway. It consisted of a 10-inch pavement section; this is in comparison2®.5hech
section that wouldhave been required had the Caltrasnventional design been
implemented.

The difference incost between theCRAM pavementand the Caltransconventional
pavement wa$137,000.The bid pricewith the CRAM alternative wa$255,000whereas;

the bid pricewith the Caltransconventional pavement w&392,000.Eighteenyearslater,

the CRAM pavement appears as good as when it was origawaitructed. Thisan only

be viewed as a most impressive accomplishment, particularly, when it is understood that the
Caltransconventional pavement moally requires majorehabilitation after 10 to 1§ears
in-service!

The Caltrans conventionphvement on-15 required major rehabilitation in the ninth year
following its construction. And, in June 0f1998, Caltrans contracted secondmajor
rehabilitation; this was only two years after the first major rehabilitation. Clearly, the second
rehabilitation was neededut, it was notnecessary teontract itunder emergencywork

order agreementsThat emergency workrder was only necessary tguickly cover the
evidence that clearlyshowed the superior performance othe CRAM pavement!
Fortunately, unknown t@altrans, we haslideotaped the two pavements tiv@nth prior!
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But, lessthan threeyearslater, this pavementagainshows serious distresghereas the
CRAM pavemenshows no distress. Thigely repair of the conventiongdavemeniwill
again be an overlay. The overlay valkolikely be under emergency worsrder, as they
again must quickly cover this evidence.

The PalosVerdes project was commissioneithout Caltrans knowledgeOnly after the
contractfor this constructionrwas let did weappraise Caltrans of thisew method of
pavement construction. As part of that appraisal, W& invited to reviewhis new form

of construction. They declinedThat mayhavebeen fortunatefor when they became
involved, they dideverything in their power tgtop others from using this technology:
arguing thathe CRAM pavement was experimentahd thereforeshould only bebuilt in
short segmentsThat was theCaltrans CRAMpavemenexperiment; ahort segmerthat
was neither controlled nor monitored during the construction!

The Port of Los Angeles asked to ue CRAM pavement inl991. Their facilities are
within a fewmiles of theCRAM PalosVerdes project. Theort constructedhe CRAM
pavement in a reastruction of a 25-acre inter-modal yard1i®92. Caltrans was neither
aware of this commissioning or of the construction, fortunately. CRA&M pavement for
this project included aariationfrom the PalosVerdes project in consideration of the need
to support parketbadedchassis antheavytop-loaders. lwas 15 inches thick and was
placed in lieu of a conventional 24-inch pavement section.

In the course of supportirthe heavytop-loaders, th€RAM pavement at th@ort of Los
Angeles inter-modal yardasbeen subjected to a far more intense usage in its nine years
than most freeways in their normal 20 yeasignlife. The top-loadersare sophisticated
forklifts that carrywhole loadedruck containers andhove themabout thestagingarea.

The Port’s material engineer correctly testifies to the superior performance pavaisent

over their conventional pavements.

The construction and the performance of @AM pavementgor boththe PalosVerdes

and the Port of Los Angeles projects were thoroughly documented, as is appwipeiata

new product is put irservice. Additionallythis informationhasbeen whollyanalyzed, in
accordance withwell-established principles of science and engineering. It is from this
documentation and analyses ththe strong claims aboutthis new pavementarise.
Although, simpleobservations of the construction and performance are often sufficient to
draw many of the same positive conclusions that we have placed in the form of claims.

In spite of our excellent technical accomplishmengsxd our marketing efforts, our
opposition has remained successfuybiaventing theCRAM pavemenfrom coming forth.
Caltrans was thdirst to block thisadvancemenshortly after theCRAM pavement was
offeredwith a considerable monetary savings on thene Boulevard project in fange
County, California. Caltransirew additionalsupport fortheir egregiousaction from a
university group that chose dogma over established scientific knowledge.

Given theblind reliance thatocal agencystaffs have onCaltrans certification of a new
product, Caltransmere treatment of thé15 project assuredblockage on anylocal
government projects. These include the many streets, roads and parking asrasticht
an important part of urban larbvelopment: projects that are finandelly by the private
sectorand, whichconstitutes the great majority noéw pavementonstruction. The added
cost inthe construction of thedawed designs is passetirectly to the future occupants,
many are future homeowners. And, the excessive mainteaadceeconstruction costs are
later spread amongst these ownerswadl asthe oad users in various forms bfgher
taxes.
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The success othe Port of Los Angeleproject in its uniqueisage suggesteadter-modal
yards as ammportant marketingavenuefor the CRAM pavement. Howevehere we also
met an illogicalresistance, not to dissimilar to thathich we encountereavith local
government staffs. And, in the process, we again drew the bias of the unpestaissors.
In these large bureaucratic organizations, that was almost sufficipnevient theCRAM
pavement from coming forth in thisamket aswell, but not quite! Theentative acceptance
of the CRAM pavement by the Port of Portland wolddebeen a break in this retance,
which could not be allowed by our opposition. They had their own spies.

Why this seemingly unfathomable oppositievhen these idegsortend suclvalue to the
national interest? That question has answers istthrges of pasinventors and discoveries
that havebrought forth ideas ofreatvalue toour society. The examplesHave chosen,
CharlesKettering,John Erccson and GalileGalilei, expresghese answers througheir
experiences. But, also, the answers are evident: in the relativelgleagssesngpyed by
Charles Kettering in contrast to thatddhn Ericcson’delatedsuccessith the Monitor,
the latter, only in consequence dhe exigencies ofar; and in thelife imprisonment of
Galileo. Kettering andericcson’s storiesare also important inhow they relate to and
contrast with mine.

Galileo’s story showshat our experience is far from unique in demonstratihg extent

this form of opposition isvilling to go when having &illy authoritarian power behind it.

The opposition faced by Galileo brought forthe evils that culminated ihis trial and
conviction solely inconsequence of the threat thpgrceivedfrom his ideas. Their
objectives were clear: if they could not destroy his ideas, then they would destroy him. And,
since they could not disconnect hirom his Ivelihood, fard though theyried, theymust
destroy him through the then ultimate ruling authority, the Catholic Church. The similarities
between our story and Galileo’s are uncanny.

Galileo’s story is fittingly introduced by our submittal to the National Institute of Standards
and Technology. It brought forth: the most glaringly flagrant ofréiveews by a university
professor;blatantly erroneous testimony befotbe Oregon State senate transportation
committee by the StateOT; andthe duplicity of anOregonState University researcher
and a local agent of an asphadtvementassociation. Théatter were acting téorestall the

Port of Portland from usinthe CRAM pavement. Those actslrew Caltrans mostecent

lies to assure the Port of Portland CRAM pavement remain forestalled.

Since our livelihood is our daily work, themore we are drawn into othdérays without
money, the more damage Wweur ontoourselves, not a great secreteotor opposition.
Their goals have always been clearceour invohement withCaltrans duringhe conduct
of the CRAM pavementexperiment: tohave usset asideour goalswith the CRAM
pavement or face financidestruction by preventing isom obtaining anymoney, either
through sales ogovernment research funds. Thessre both easy chores aimeir part.
But the latter was particularly so as all of our opposition either are bureaucracies of the state
highway agencies and the Feddd®T or university professors. Théatter do notsimply
associate closelwith the former who control theyovernment researdlunds but in fact
participate directly in the decisions on the disbursement of these funds, mdstlofoes
directly to themselves.

Book Content: This story istold in six parts. Thefirst threeparts describéhe scientific
background to the CRAM pavement invention, how the inver@meabout andbur early
success in bringing forttie first CRAM pavementor the City of RanchdalosVerdes.
The next twoparts chronicleour many efforts to bring forth thisechnology and the
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actions by government officials and their associates, many professorsiaivirsities, that
thwarted these efforts. In chronicling thesents, Idescribe mytechnical experiencebat

led to other discoveries including the invention of the CTS Retaining Wall anchpheved
CRAM pavement at thé?ort of Los Ageles. The final part tells of the three past
discoverers and inventors: Charlésttering, John Ericcsorand GalileoGalilie and how
their stories relate and contrast with mine.

Part | provides a brief chronicle of my seven years with the Department of Water Resources
State of California soil and rock mechanics laboratoryniminly describeghe laboratory
science and technologyhich wasbased orthe fundamental discipline @il mechanics.
Chapter 1 provides a narrative of this period that began ispitieg of 1964the first year

as a laboratory engineer; the next thyearshaving technicahnd administrative charge of

the more technicalests undetthe laboratory’s charge; and the last thrgears as the
laboratory supervisor. Certain of my experiences from ttgsantance with government
organization during this period are also part of this chapter.

Chapters Il and lidescribe the scientific concepts moderately different than as commonly
presented in most textbooks on soil mechanics so as to emphasis attributeaktat
evident their important scientifignderpinnings tgavemenengineering and to the CRAM
pavement invention. Thpioneering workwith liguefaction of soils under mydirect
supervision at the DWR laboratory is particularly relevant to the behaviis-aiggregated
materials whether they form the base of the pavement structure or an important ingredient in
its manufacture. In consequence, the liquefactiosod$é andthe factors that influence this
phenomenon are discoursed on to a moderate extent at the end of Chapter Ill.

Part 1l introduceghe Geotechnical and Materials Engineering Branch of the California
Region of the U. SForestService where kpentthe nextsix years andwvhere | was
introduced to the most advanced conceptsavEmenengineering. This association began
in the fall of 1971 and was a major change in my professamtiitiesand experiences. It
exposed me to a wide variety of engineering projects aatl ¢ their different aspects of
engineering: investigation, design, constructemy, in many cases, to evaluations of their
performance, the lattesften after it was discovered that the performance Mvas than
satisfactory. Iell of this introduction in Chapters IV and V and includ&ala of myfirst
encounter with the despotic Caltrans character.

Though, the majority of my work witteME was in geotechnical engineering malvement
engineering, my introduction to pavement engineering brought fattoag interest and in
consequence, strongfundamental knowledge giavementengineering. Much of that
knowledge derived from my research into the conventional pavement in response to my first
chore in pavement engineering, to deploy the Mechanistic Method of Analysggressing
forestservice project. That knowledge adatms the scientific foundation tpavement
engineering but also asekposedhe many flaws in itpractice is the major topic dhis

part of this book, as revealed in the next paragraphs.

Chapter VI introducethe conventional pavemestructure and brings fortthe principal

dogma that underlies thEvemenengineering profession: th#te load-carryingcapacity

of flexible pavements i®rought about by orderinghe highest qualitymaterials at the
surface and progressively lessgrality materialswith depth in formingthe pavement
section. John McAdamstestimony before th&ritish Parliament anthe writings of one
of his conemporarieswere examined to determine if they providedganesis to this
dogmatic concept. Thatquiry brought forththe manyproblems in design ancdhaterial

quality that plagued thBritish road building othe early19th century, in many ways no
less so today. These problems are also chronicled in this chapter.
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Chapter VIl introduces fundamentglavementengineering concepts: relating to the
aggregate and asphalt concrete that comprispatemenstructure and theubgradethat
supportsthe pavemenstructure. The concepts dhe behavior of thesubgrade soil and
aggregates follow from the more fundamental principals of soil mechdismsursed on in
the DWR Experience. Contrasted is how thesgerials behave in thearthstructureghat
were part of the State Water project and in a pavement structure.

The discourse on asphalt and asphedincrete is most potent as htings forth the
fundamental properties of these important materials as they impact on the performance of an
asphaltpavement. Indoing so, unveiled is the critical poeem faced by thepavement
engineer in his use of the conventional asphalt pavement in identifying the proper amount of
asphalt taassurethe optimum performance of the asphalt congpateement. Taise too

much asphalt causdbe pavement tgrematurely rut destroyinghe ride quality and
compromises the pavement’s skid resistance. To use to little asphalt caymss&thent to
prematurely crack leading to potholes and other distress features. This is the damned if you
do and damned ifyou don’t position hat the pavemenéngineer workingwith the
conventional pavemeriinds himself. It is told in the last section of Chapter VIII in
discoursing on the “rich” and “dry” asphalt concrete mixtures.

Chapter VIII summarizes the lllinois Road Test, formally known as the AASHO Resid
AASHO for American Association of State Highway Officials. This test performed
approximately 40 years ago constitutes bulk of the empirical databader design of
conventional pavements and provides the fundamentafatatifining the performance of
a pavemensystem throughhe present serviceability concept developed as a pdhisof
experiment. It also provides fundamerdata on which the performance arfy pavement
structure can be judged as wesed in pojecting the expected performance of the CRAM
pavement in part from its use in forming the AASHTO pavement design procedure.

Chapter IX describethe AASHTO and Caltrangavementdesign procedureshe former
reflecting theresults ofthe AASHO Road Test. Chapter X explores results from the
AASHTO and the Caltrangavementdesign procedures and contraste striking
differences in predicted life for the I-15 and the Pa&lesdes conventional pavements these
two different methods projectnveiled is the still morestriking differencebetween the
performance predicted by thedesign procedures arkde actuaperformance of thé-15
conventional pavement. These striking differences gave rise to the second majothddgma
dominates the pavement engineering profession: that the asphalt pavemerétynigsure
can not be made permanent. T¢mnsequence of thislogical dogma, designing and
constructing thepavementnot to fail but rather tofail, may serve a morsinister basis:
poorly performing pavements provide a steady revenue to those in the industry!

Chapter Xl introducethe MechanistidViethod of Analysis and describése fundamental
mechanics forming this methodology wasll asthe engineering behavior of the various
materials that make up the pavemstructure and the foundation awhich it resides.
Revealed are the many complexities and problems associated with this methodagetyy, la

in consequence of past faulty research. Chapters XII and XIII further exijpesesfailings

while Chapter XIV discourses on the intelligent use of deflection measurements as pointing
the way to removing many of the deterrents tinait the power of the Mechanistivethod

of Analysis.

ChapterXIV chronicles a set of experiencésitt were to providensight intothe CRAM

pavement inventiorand its subsequent imgvement. The telling is of théorming of a
uniguepavemenstructure inwhich open graded asphaloncrete was placed directly atop
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an asphalt sand sheet, an innovation that was rational in its arrangement of mateasls.
remained to bring forth the CRAM pavement invention was a recognition of the significance
of this arrangement and to identify and adjust the materials to reflect this recognition, as told
in Part I11.

Part 11l chronicles the beginning and eaylyars of myprivate sector experience beginning

in early 1978 with my joining Converse Davis Dixorpravate engineering firm in Orange
County, California. This period exposed me to some very interesting challenges that led to a
series ofdiscoveries and inventions including t8d'S Retaining Wall andhe CRAM
pavement. It also exposed me to a series of projeethich engineeringand science play

an importantole, butinconsequent of ounumanfrailties, these important facetsecome
intentionally confusing thus diminishing their importance to the decjgiocess and in the

end their value to the society at large. | tell of two of thessats inchronicling this part of

my story.Also divulged aransightsinto the geotechnicalonsultant’srole in urbanland
development.

Chapter XV describes minal yearswith the ForestServiceand my beginning in the
private sector. In describintpese final years, | includsome of my experiencesith
government that werprologue to ouexperiences in bringing forttne CRAM pavement.
Converse Davis Dixon, a geotechnical consultiimgn, provided mewith my first
experiences in thprivate sector and exposed mette shallowslope failures thatvere a
serious plague on the land development industry in Southern California. In consequence of
my background, | was able to apmpundscientific principles that quicklyevealed the
mechanism controlling the performance of thedmictures and that pointed to the
appropriate technical solutionThis investigation, told inChapter XVI, provides a case
study revealing a classical application of science in solving an impodagineering
problem of social importance.

ChapterXVIl describes my beginning iprivate practiceand introduces the reader to an
experience thabrought forththe CTS Retainingwall but also two projectsnvolving the
miss-use ofscience and technology: in exploring and treatingedes ofacid soaked
petroleum sumps; and a c@mnation case. Chapt&tX chronicles thefirst of these
projects. Exposed ithe immense waste ioonsequence of a host of conditions. Greed
exercised by land developers and thmistomers. Thdailure of the local community
leadership to act responsibly in tfaee of apressingcommunity problem.And, the most
damaging, was the incompetence of the State and Federal governments in technical design.

Chapter XIXdescribegshe condemnation litigatioand theproblems thatay personshave
whenrequired tomake judgnents on scientific theories mixedth innuendoes and quasi
scientific theories, generally havitigle if any relationship to the subject lsnd but do
provide a source of confusionHowever, italso providegshe results of a post-mortem
conducted twenty years later that exposed the truth of the conflicting thelmrséghtsinto
the behavior of professional organizations are also divulged in this telling.

Chapter XX introduceshe CRAM pavement invention. Imloing so, it identifies certain
aspects that associatgth the inventive processincluding the role of imagination and
science, the latter providing a means of foretelling expectations as the inventionfrowves
concept to reality. These ideas are cleaviiglent inthis chapter ashe discourse on the
CRAM pavement invention unfolds: the science that allows us to understand the behavior of
the two most fundamental but important structetainents, the beaand thearch, as they

form in the CRAM pavement invention. Also included is the analytical examination of the
CRAM pavementand its cost, and endswith the beginning process of rading the
invention to practice.
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Chapter XXI describes the Palos Verdes project and ipribeess describeke turns and

twist involved inbringing forth anew inventioninto the public sector. lalso includes
additional structural analysis dhe CRAM pavement that washosen as auitable
replacement for the planned conventigo@ementand howthis suitability orcomparative
CRAM pavement was selected. The construction of this first CRAM project is chronicled in
pictures and words befitting aluch anew device. Also chronicled are the non-technical
facets that are so much a part of implementing a new device.

Part IV of this story begingvith a description of our markieig plan to implement the
CRAM pavement but only to be thwarted by Caltrans. Extensively chronicled are the actions
by Caltrans in preventing thedvancement of th€RAM pavement. Aghis part of the

story reveals, itwas notour plan that wadlawed, as in hindsighthere was little that we
could andshould havedone differently in spite obur failure to achieve evermodest
success. Thecause traces to the comportment air presentgovernments. These
experiences expodbe failure of many obur locally electedofficials to exercise their
responsibilities by deferring to th&taffs who in turn defer tothe state and Federal
governments’ staffs.

As such, our experiences with local governments and their failaet tesponsibly is also
told here, as it wathose failures that brought for@altransfirst as areviewer to a local
government, and second, in the conduct of the CalC&&M pavemenexperiment. The
abusive actions by this StaleOT backed by the FederddOT and thedisastrous
consequences to us but far more stheonational interest in consequence of these actions
constitutes the center of this part of thmok. Thispartendswith a brief discourse on the
research arm of thgavemenindustry, exposing itéarge draw on the publitunds as a
main cause in its continued actionpievent the advancement of hiit themosttrivial of
technologic improvements.

Our marleting plan is told in ChaptexXIl. It involved an extensiveeffort including
preparation of an in-housichnical publication, a technical brochure, a technical slide
presentation and the hiring of a reputable and experienced marketing director. It also
included appraising Caltrans central laboratory of GiRAM pavement, and itgechnical

facets and merits. The outcome of this appraisal at this maisimost favorable, on the
surface, and resulted in the first formal field tests of the CRAM pavement.

ChapterXXIll chronicles thdrvine Boulevard project irDrangeCounty, California, the
first offering of the CRAM pavementafter the completion of th@alos Verdes project.
Contrary to ourexperience on thPalosVerdesproject, where theecision on the CRAM
pavement was made by elected officials, here in the administrative bureaucracynafcthis
larger local agency; the electefficials deferred their responsibilities to te&aff. This
deference of responsibility, as were todiscover toour dismay but tdhe much greater
injury to the public, was now the norm. It is chroniclecténtain detail here, as is the role
Caltrans played in its first effort at blocking tB&RAM pavementWhat was foregone was
a cost of $267,834.70 fothe CRAM pavement in place 0of$497,971.63 for the
conventional pavementyhich, asalso shown in thischapter, quickly required major
rehabilitation!

ChapterXXIV describedhe process bywhich Caltrans blocked th€RAM pavement on
the Irvine Boulevard projedhcluding the dfering of a report by researchers from the
University of Kentucky. The Caltrans an&entucky reportsare examined hengith their
flaws exposed. But thoslaws, glaring as they were wh&xposed to soundcientific
knowledge, muchreported by theSouth African Council for Scientific and Industrial
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Research, since acknowledged by the Fede@I as foremost ipavement research,
carried the day as they remained hiddesm public vew. And, theysuccessfully
forestalled theadvancement of th€RAM pavement. This is also toldhere, as is the
SACSIR research important to projecting the expected favorable performance of the CRAM
pavement surface layer.

In Chapter XXV, | tell of other new technologies that we had important involvement in. As |
relay here, after Caltraregregious acts othe Irvine Boulevard project, there was little we
could do butwait on Caltrans to continue their facade of pretense of allowing a new
technology to come forth into the highway industry in which they coulalamh title. But,
having still to make a living, we wer®rtunate to associateith a group from Texas
marketing an application dfialliburton’s Jet-grouting process. Thed toour Digophragm
Anchored Slope Stabilization system, a unique delacémproving unstableground. This
usage also portends many otbeneficial applications i€ivil Engineer. Also described is
our advancement of the CTS Retaining Wall during this period.

In ChaptersXXVI and XXVI|, | tell of the Caltrans CRAMpavemenexperiment on-15

south of Coroa, California, in large parthrough the exchange of aseries of
correspondence. The first of these chap&xposesthe acts of the Caltransentral
laboratory thatvere solely to preverdur participation in the advancement of t6RAM
pavement. These egregious acts caused a financial drain on us, hardly a secrete to Caltrans,
whose objectives were to become clear, to preveftous receivingany remuneration from

the CRAM pavement. But, we had to endure. And this chapter tells of that endurance if not
how we survived. But that too wedid. And here Irevealthe acts by Caltransentral
laboratory to force us to set aside our goals with the CRAM pavement or face financial ruin.

Chapter XXVII extends this nightmare as it records Caltrans actions from sadixgrsive
to overt inits attempts tgrevent usrom advancing theCRAM pavement. The Caltrans
post constructiofnvestigation of the CaltrafSRAM pavementexperiment was the final
act in this nefarious series of eventsThough, incompetently conducted, Caltrgrest
construction investigation was sufficient tdearly demonstrate the flaws in their
construction of this experimental segment of the CRAM pavement. Togeéthexxposing
these flaws, this chapter reveals superior performance througtarrativeand pictures of
the CaltransCRAM pavementexperimentover the conventional pavement spite of the
serious flaws in the construction of the former.

Chapter XXVIII chronicles a secondttempt to market th€ RAM pavement to local
agencies. This tellingivesfurther insight intathe land developmemirocess andhe large
usage ofpavements involved inhese developments asell as the behavior of local
government agencies, in part as they exercise their dominatien the developers.
Chronicled is a particularly noteworthy episoalith the City of Carlsbadover the Palomar
Airport road project that brought forthe admission ofthe blind reliancesuch staffshave
on the sanctions ofthe higherlevel governmentstaffs prior to acceptance of new
technology. Thatadmissionwas to the local news media. Thegdisode also disclosed the
consternation such confrontations spread amongsiese local government staffs,
particularly the staff leadership.

Chapter XXIX disclosesthe small-interconnectedroup that compriseshe highway
researchgroup andthe funds this group engenders. Those futillgly total into the
hundreds of millions of dollars annually. Also disclosedtheclucrative character dfiese
research grants and the failure of this research to prevete amodicum of improvement
to the pavement system. The Strategic Highway Research Progitaenmiest memorable
example of this sad state of research. It is toldemain detail hergvith a brief discourse



on the Superpave system, the brainchildhig group thaengenderedver three hundred
million dollars, much of which was as direct payment to them, simgpilyittate this flawed
system. Unveiled in the discourse on the SHRP researcthevéack of asoundscientific
method in forming SuperpaveBut, more importantly was thexposure ofthe abysmal
performance of theation’s highwaysthat traces directly to thgrossincompetence of the
national highway agencies.

Part V exemplifiesthe applications ofsound scientific and engineering principles in
furthering the development of thERAM pavement, in part througthe use of cement
treated aggregate. Tlaelvancement with cement treataghregate was conceivédst for
inter-modal yard usage and draws attention to the utilihisfimprovement to th€RAM
pavemenfor heavyuse highway construction agell. It follows with the implementation
and control of th&€RAM pavement at th@ort of Los AngelesYangMing terminal and
the follow-upevaluation ofthis pavementand the furtherevaluation of thePalosVerdes
CRAM pavement.

The evaluations of thBort of Los Angeles CRAMpavemeniand the furtheevaluation of
the PalosVerdes CRAMpavementalso demonstratethe importance of responding to
unanticipated events in experimental evaluatidBachwas the case when we encountered
workmen repairing a segment of tRalosVerdes CRAM pavementhus allowing us to
assess the different weathering effects on the surface and base layers.

Also chronicled is the further advancement of the CTS Retaining Wall in Mexico under out
technical supervision. This part of tery concludesvith a selection of inter-modal yard
constructions Hat contraststhe negativeconsequence of basingchnical decisions on
political and dogmatic factors rather than sound scientific and engineering principles, as was
done in developing the CRAM pavement.

Chapter XXX further explores the beam like action of @AM pawement,both from the
empirical and theoretical perspectives. The theory is gendéaaig,for example,ncluding

the simple beantheory normally presented in basic engineering mechanics textbooks but
most relevant to thproof of the beam like action of theRAM pavement. This theory is
followed by established scientific theories describing the behavior of Poctanehtiayers

and how these ideas prescribe the performance of thesentional pavementsut more
importantly how these theoriggve insight into the anticipated behavior of the cement
treated aggregate in the CRAM pavement.

Chapter XXXI describes the Port of Los Angeles CRpdMement: theghilosophy behind
its design, its construction and iisage and performance. Astime description of the
construction of the Palos Verdes CRAM pavement in ChagXerthis construction isold
from the immense documentation: in the ghflotos andvideo coverage asvell as the
normal construction tests that documented this work. Interspersed here isdisbdafse
on the Seagirt Marine project, which incorporated a distorted fortmedfRAM pavement.
This accountexposeshe excessiveosts in consequence bfindly following a flawed
methodology.

Chapters XXXII identifies the formality thébrms soundexperimentation and applies this
formality to anevaluation of th&CRAM pavementand similaruseconventional pavements

with the difference in performance compared in words and in pictiResealed is the
important role in discovery in recognizing and responding to unanticipated events. The
consequence of one of these events was a most compelling proofGRAM pavement’s

beam like action. Remaining to be explored is the ultimate daaying capacity of the
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CRAM pavement. Aslso shown in thighapter, additionataluableknowledge this facet
of the CRAM pavement may be achieved with an Accelerated Load Facility.

Chapter XXXIII providesevidencefor our long-term performance claims in presenting the
effects of aging on the physicaehavior of the asphadind asphalt concrete. Shown in
pictures is the different weathering effects on sheface and base layers comprising the
Palos Verdes project after 18/ears in-service. This obvious physical difference is
supplemented by research reported by pheementindustry onthe phenomenological
effects fromthe physical chemistry changes of the asphalt and the asphalt concrete in
consequence of aging. The theories described here remain in the pleaioabs anost
important quality of asphalt, known possibly from the beginning of the recdnitory is

its sealant character. What we are able to demonstratdyeyelhd any reasonabieoof is

that the base layer in tgRAM pavementdoesindeed form anmpermeable barrier to air
which is the catalyst in the destruction of the asphalt concrete in the conventional pavement.

Chapter XXXIV includes, in the sequence @vents,the further discourse on the
advancements in th€ETS Retaining Wall particularly as whkave incorporated it into
residential construction in Tijuana, Mexico over the past 8 years. It includes the fundamental
concepts of retaining wall design and constructigmch provides an excellebckground

in demonstrating the manyaluedfeatures of this unique form of construction. It also
exemplifies the means g@iroductdevelopmentand the importance afoundoversight in
implementing technology.

ChapterXXXV provides an excellent contragith ChaptersXXX throughXXXIV that so
strongly reflects its title. In Shams in Engineering, | present our encounteraibimay be
viewed asgross irtompetence in the application of engineering principl&it, these
applications go beyond thathich is engineering to that which is administratwih the
egregious tonethat seem to accomparlecisions inlarge organizationastructuresthat
lack accountability.

The Source ofTitles: The title I havechosen for thisook, being contentious, warrants
explanation. Hopefully, the following paragraphs suitably serve this purpose.

As | began to formulate my notes into the fourth part of this book, | was searchintifleor a
that would appropriately describe the experienbasltrelay in that part. 1 acknowledged
this search to Dave Purkis one day. Dave, who has associated with me on naytivénk
CRAM pavementsince his graduation fromcollege in 1983 respondedwith the word:
“Roadblock.” That word by itself is most informative as that indeed is thieajroups we
encountered did, they most consciously set out to bimgementation of the CRAM
pavement, whichhas itsgreatest utility to the national interest in tbenstruction and
reconstruction of our nation’s roads. Those actions were indeed roadblocks.

When Dave suggested Roadblocks, was also searching for ditle for this book.
Roadblocks was considered as one of the words that might form a pditleof Blowever,
what kept running through my mind as | wasting this story ancevenmore so as | was
writing Part IV, was the comment biylax Alexander, asenior engineer irthe Caltrans
central laboratory and who had general charge of the Caltrans Giaxdienexperiment.
Max was a paladin with aather contemptuous nature. Thosere undoubtedly
characteristics that made hisuch anideal choicefrom the Caltrans central laboratory
leadership viewpoint to oversee the Caltr@AM pavemenexperiment. Thébook tile:
“We Don’t Have ToExplain Anything” was Max’s contemptuous statement that ended
that last conversation | had with him.
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Max’s statement was in response to a query on my part endimghe phrase’How are

you going to explain this?” | do nogcall the exactjuery | addressed to Max in tHast
conversation. It could have been one of many as themre many aspects teir conduct

of the CaltransCRAM pavementexperiment and th€RAM pavement that the Caltrans
central laboratory could not rationalgddress irtheir attempt to imply that th€RAM
pavement theory was flawed. But Max’s statement was so telling of the attitude not only of
Caltrans but of other state DOTs and even more so of the Federal Highway Administration
and those that associate with them through Federal grant proghatleed, theupper staff
people at the states and Fedégakls of government clearlyavethe attitude that they do

not have to explain anything.

This sinister attitude that is so prevalent in our higher-level goverrstedifd is notwithout

its basis, ominous though that basiay be. That basis, have conluded,stems from the
failure of our elected officials to hold the staffs accountable: to act in reasonable witicord
their mission. Ourexperiencehas shown us that not only tliese officials not hold the
staff leadershipaccountablefor their actions; but, they often do not requin®nest
explanationdor thoseactions. That we observed inur dealingswith both the states and
Federal governments, as told continually throughout this story.

In our strivings with the CRAM pavemg butalso in part from periodic monitoring of C-
span andther publicforums aswell asthe news med, we havefound that ourelected
representatives al levels ofgovernments tend toow before thestaff leadershipThey
complement them for the “wonderful job” they are doing as they approach the facade of an
investigation into a department thaas clearly abused its powers anacted in obvious
contradiction to the electeaafficials’ acts. This they dwather than exercise leadership in
accordance with sound democratic principals.

These officials are elected by the electorate to oversee the staffs, to be blunt, to be their boss.
That they can hardly do when they cleaiydence dear of drawing the wrath of the staff
management. These fears are ezal to somextent understandabtbough hardly to be

argued justifiable in a democracy. The action against Governor Deukmejian by the
Professional Engineers in Californgovernment chronicled at thend of Chapter IV,

though possiblythe moreblatant, best exemplifies this sinister actionThe fact that
Governor Deukmejian then proceeded to appoint the Caltrans Diffeator this group
exemplifies also their considerable coercive power!
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