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DISCUSSION .

YICTOR DE MELLO, Professor Dr., Sac Paule, Brazil,

I do want to begin by congratulating cur General Reporters on
a brilliant task indaed,and moveover [ must thank Mr.Chairman
for being kind encugh in getting rvid of me quickly because his
comment was well taken.We were indeed somewhat surpriscd.and 1
will not say unpleasantly, as 1 am quite pleased to be here,but
we were somewhat surprised at the request that we should par-
ticipate in this panel.

T take the libherty to brinpg to you some thoughts which may ap-
pear to be diametrically apposed to the very way this subject
has been entitled. The subject has been titled "Analwysis and
Desipn in Geotechnics™ ;unfortunately .or perhans it may quite
be fufgunntely.] happen to be working in an area where we ha-
ve a really tremendous amount of work,and what we normally
have to do and 1 believe most engineers have to do is Design
and Analysis.In other words . one really designs first and one
analyses te check a design. 8o in some respects my tone may

be a little bit away from 2 mere academic or sophisticated
approach and more teward the practicing profession.

It is with considerable elation and seme frustraticn at the,
same time,that [ see in recent cenferences the real achieve-
ment that has been demonstrated by zeil engineers everywhefe
at mastery of & weapon,at mastery of weaspons of mathematics,
finite element analysis,and so on. That is really & great me-
rit,the rapidity with which this has been mﬂ&tﬂfﬂd and is being
used. But my fear is that we may get too enprossed with the
new toy and hegin to lose perspective with Tespect to the dif-
ference hetween the means and the ends.Moreover I'm a little
hit concerned at the great number of young pecple who approach
so0il mechanics today more or less 1ikelthe person who suddenly

wants to study a new languape and doesn't have any access to
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a teacher who would begin with a standard phrase like - "I 1i-
ke my house" You like my house” "We 1like my house”™ and so on.
In other words,a teacher who gilves you a skeleton on which to
build something, and a person not having this acecess just opens
the vocabulary or a dictionary and starts memorizing the lan-
guage ,word by word from a dictionary.Well,we have such a tre-

mendous mass of papers nowadays: The productien is nearly ca-

tastrophic) forgive my using that word,it is a 1ittle bit unkind,but it is a faet,
And I feel sorry for young people,because they really don't [too\have/much of a fa-
cility at discriminating between what may be quite right or entirely wrong etc.
And,moreover,they don't easily get a skeleton with respect to which they could
build up this mass of information. So you will bear with me for a moment ,and for-
give my getting off into some sort of philoscphical approach. I'm golng to tell you
a little bit about what I feel about the fundamentals of Design: and T will try to
exenplify ,with a2 few questions I will throw at some of the papers.The authors will
kindly bear with me alsoc. I am not deing that selectively with any criticism; on
the contrary,merely to exemplify some qué@stions I feel should be answered,for the
purpose of enhancing their really excellent work. Somebody has told me that this is
supposed to work.

I effer the following diagram as a representation of the pgist of the thoughts I
wizh to summarize: it may help focus attentien on the keyfwurds,which,fﬂr further

memory-aid,are mostly shown to begin with the Same letter, I+ .

The first thought I would leaye with you is that Design,in my way of thinking is
really Decision,

Decision Despite Doubts(or uncértnintiesj.Thﬁre is a mistaken concept in many
people ,especlally some of the obder members of our society,that we deal with the
socalled exact sciences: so,very frequently we are put im a sert of corner whe-
rein we are supposed to decide on the basis of certainty.

Well design is not an act of certainty ever.

Probability approach poertrays that very well. The fact is that no matter how much
information you have,you are always really facing a question of decision.Now,se-
condly let us not harbour any delusions with regard to the deeper drives behind
Decision: Decision is a function of Desire plus Data plus a Factor of Safety with
respect to Doubts{uncertainties). Well,l put Desire first: subconsclously wa want

to do something, we may not be quite aware of that,we try to fool ocurselves usu-
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PESTGN  and  ANALYSIS  in GEOTECHNICS
DESIGN = DECISION DESPITE DOUBTS (uncertalntles)
(not an act of CERTAINTY)

DECISION = £ DESLRE
*
DATA

+.

F.5, w.r.to DOURTE 3

DESIRE ——3 veguires prudence of Bevil's advocate
[Society's pressure on professional te test frontiervs
of  dmpunity)

DATA s advance by steps as needed and justified,

Engineering = Physics + Common Sense
.S¢ THDE X
Gy 1. NEED “"COMPLETE"
PARAMETERS : PICTURE
f { L
OLSERVATION FUNDAMENTAL
4. REUSE OF OLD Z+ pPARAMETERS

CREEEVATTONS

ﬂt\x\;_‘_ DESIGN +
3, ANALYSLS

+ REV. DESIGN,etc.

ally; 1 am not a psychoanalyst but T psychnan£1yse myself quite fregquently.T Tind
gquite frequently that when T approach a desipn T either want to do something si-
milar 1o semething T have done,or [ want to do semcthing similar to what scmecne
alse has done,.or most frequently I want to do something better than other pecple
have dene. Well . that is always a Desire.ifaybe it's a goal: anyway, we've got to
be careful about desires because they somehow tend to push us teo far.So the in-
disnensible prudence required of the professional,sheuld sugpest to us that one
should be ene's own devil’s advocate against oneself. "I want to de this.Why do
I want to do this? "5 try to analyse your desive.If it is merely to do what
evervbody else has done,well I'm sorry to say that you are not really a Tull-
fledped pfnfessinnﬂl,hncausc unfortunately professions nowadays,are heing pushod
by what I call Seciety's pressure on the professicnals te push forward and test

the frontiers of impunjty.“nfﬂrtunulely,if you are a professional,l am sorTy to
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say you are pushed to do better,to build bigger and higher ever.Why? Unfortuna-
tely,the biggest gross national product of every country,nowadays iz reproductlion,
surprising how very many people contribute in that direction' The fact is that
we are pushed,we are continually pushed by the needs of Society:if you have bulle
dams up to 100m high,vou want to make them 150.1f you have dene buildings up to
30 stories high,you want to go up to 40 or 45.If you have used a bearing value
of 20 tons per sq. m..you want to try 25 or 30 and so on. So be careful about
testing the frontiers of impunity. And on some of our biggest jobs we frequently
Find,quite disparagingly,that some of best among us are suddenly caught having
gone too far.I could cite case after case of near-failures that will be found to
fit into such a pattern of a lack of a devil's advocate,lack of prudence , lack of
humility with regard to the uncertainty.
Well to go on down the line: Data.What is Data? It depends on how yvou face

“facts'". What are facts? Numbers and equations and se on.Well in that respect,

[ prefer to be a little bit along the Anglo Saxon line that equates Engineering
toe Physics plus Common Sense.There is quite a remarkable difference Between that
viewpeint and some of the other trends of thought that cquate Enginecring to Ma=
thematics. Mathematics has no humility: an engineer needs humility.Mathematics
is capable of thinking infinity.Physics and commeon sense do not,
Incidently we Latins ,Portuguese, talk in terms of "good sense'. I think the Saxon
word "commen sense" is very much better taken.It is that common sense is that
which is good., There are remarkable and simple things about the way pecple think
that hint at their being better or worse adapted to a certain specialized social
condition,that makes them better engineers or worse enginers.And I think that a
person who thinks common sense is engineering is right.You should always check
everything that vou do with respect te this commoen sense.'Does that sound physi-
cally right?"Does it look right":if it doesn't, double check.It may not be in
error,but double check before you go ahead.Well,finally to come back down to Data.
Tha prasal”
I rcquESLrutneratiun of younger colleagues(I like to place myself among them)to
tegin to challenge,to begin to challenge some of the Index Patameters and S50 0n
that have served their purpose.l am not criticizing anvthing that has been dane.
Everything that has been done has served its purpose,but let us not bow too dee-
ply below certain things that could be reviewed.
As regards Data,I want to insist en the step by step advancing to better degrees
of data to the extent desired and justified.In a Design,you start with Index Para-

neters.
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When someone this morning mentioned grainsize analysis or liquid and plastic li-
mits etc. ,what are you trying to get as information?l would suggest you always

ask the gquestion "so what?".5omebody tells yon that a foundation material is a
"Devonian clay"...a delightful name and "so what"? as regards probable geotechni-
cal design parameters? Unless you can answer"so what does it mean" ,"what is the
practical consequence",1 think veu should rnvlse.lncidﬂntﬁlly.l have been working
in consulting boards and so on with practically all nativnalities all over the
world,and 1 conclude that soil classification is one of the areas in which we
should revise more completely the Index parameters that have been used up to now.
Do you know why I should say that?Because I have never seen any soll consultant in
any consulting board on a dam,building,subway,or so on,feel satisfied with his
understanding of the probable soil behaviour despite receiving stacks of results
of routine ldentification tests.He says"Well this is all very fine,but let me look
at the soil,Iwant te feel it".Well if after all you have done,stacks of tests and
reports gallore the specialist says “Let me leok at one sample" Let me feel it",
then there must be something lacking,the index parameter is not sufficlent. It has
served a first degree purpose but it is not enoupgh.

From Index Paramoters you get a first feel of how to design,what really is at

stake,and what is the problem.Then you decide whether you want or need to go on
to what T call Fundamental Pnramatnrsﬁnre of course Strength,Compressibility and
Fermeahility. At least these threoc. Incidentall},f jotted on the diagram™You need
the complete picture”,complete in inverted commas: mothing really is complete e-
ver. But at least you need the overall view of the personality. Seil cannot be
described merely by one or another of its fundamental paramcters; unless you get
the feel of its full personality you don't really know how it behpves.It is a
terrible pity that one faces so very many papers that deal with just one item,and
don't give the remaining information on the personality of the soil under consi-
deration so that you could get a better feel of what really ls going on.

Well from that we will move on to what we are discussing today - Pesign and Ana-
lysis,obviously revised design. This is an iterative process.You imagine a cer-

tain design,then you analyse,you revise and so.

To what extent is the revision necessary? To the extent to which you don't have
experience. Te young people who tell me "For Heaven's sake how hateful to have
to have experience”,] say,"Yes, how hateful to have to have age”.Unfortunately,

these two things come together.But don't worry,you'll get both of them.If however,

157



you are patient ecncugh to build up on a skeleton.In other words,yeu have to have
& reasoning against which to £ill in the data,in order to bhe able to revise your
thinking.
As an Enginecy,when I make a design based on SPT,let us say,l decide that for Sdo
Paulo clays of 5PT blow count 10 I would use a bearing pressure,of let us say, 3
kilos per sq. cm .Well T know from experience that this works alright.Then why
do I po to Fondamental Parameters or revised desien? Only 1f my additional work
in getting more tests,and more design expenditure ,costs less than,let us say,10
or L5% of the economy,that I canm make by this subsequent more refined step of
analysis and decisien.That is where you get to gradually funneling of additicnal
information,thereby reducing the factors of Doubt or uncertainty routinely cmbo-
died in the so-celled Factor of Sufety.But you don't go and reduce factors of un-
certainty if it cests much more than what you are going to gain.5o that is the
step we are discussing today.

hedy
And finally,which is very important ., we go to Observation to, on how the soil and
design are really behaving.l sheuld like to emphasize to the present coapany,that
vou don't have to wait for mext building to observe a theory.You can use an old
building to "obscerve',to put your design analysis teo cross-examination before
presenting it to the public as presumably immaculate.You well know Lamly's discus-
sion about Type A predictions,Type B, and Type C {and I don't know if ha has gone
further along-the alphabet}.
If vou are honest with vourself you can transform any Type C or D prediction into
a Type A prediction.The henesty is merely the type of honesty thntrzﬁvu to have
when you fill out those presumably self-revealing questionaires in weekly magazi-
nes. Far lnétanﬂa,your selfecurinsity seduces you to £111 out a gquestiomaire to
find out how sexy you are...answer the 42 questinns{ if wou score 150 peoints you
are very sexy,or something 1ike that. Well,if at the time you are answering the
questions listed you g0 to page 72, looking upside down,and try to check the ans-
wers which give more points,well then you are fooling yourself,I mean,that'd not {f»
way to prove you're sexy within the starting rules of the game.Well,to go bagk to
our building,the fact is that you can h::rnestl}r-put yourselE in the case of a past
ohservation as though it were a new one even if it requires filling in some mis-
sing data.And if you can't trust yourself,trust a friend.Tell him,"Listen.
Keep this data with you.T am going to try out my new theory,and after I've dene
this,then show me the :‘L:!sultSE.LTSE a friend.

Unfortunately teo many of us keep complaining about the fact that it takes too

—
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long to get observations and 1t takes too much cxpense to get observations: it
really need not be se. As a first degrec,approximation,we don't have to measure
settlements to mms ,when we discuss two or five,ten ems which 1s frequently more
than encugh. Sc just a simple stake and a carpenter's water level is enough to
give you a first degree approximation feel. Lot me summarize for you a case exem-
plifying how the new generation is losing perspective because of what we call
Modernization prier teo Development.About thirty years age a 20-sterey building in
Sao Paule happened to have driven piles upon soft clays that they didn't know
were soft,and the building started to settle and tilt. In a square lot of about
2% x 25 sg. m, it tilted,33 cms settlement at ene corner,3 at the other corner.
The building came cut of plumb 90 om s=o much so that the Toad was blocked off,
etc. ,etc. However,the building was saved.They froze the ground,etc. built new
foundations,ctce. Incidentally this paper is published in Geotechnique in 1936.
About three months ago,as the 5ao Paulo subway was going near a 1% storey buil-
ding.the building started to settle tilt. Tt tilted 3 ems . 4,5.cms . And 211

the newspapers came ecut with headlines...this buiding iz condemned.It has to be
torn down,..Why?.kecause somebody had guoted or misgueted the paper by Skempton-
Mchonald saying that 1:200 tilt is too much. And vet I had to peint cut the 30
vear old case nobody knew about any more,and had to call attention to the great
number of buildings in Santos that have much higher settlements and differential
settlements  some with tilts of 1:80, which nobody thinks of demelishing.Is this
then the net advantape to Lhe Subway Company,to have reccurse to more modern en-
pineering talents? Young cngineers become modernized,and read more avidly

what Londen or Mew Yerk pfeach that should bg‘dnne{fﬂr London or New York mind
you) ,rather than lock and learn right atound themselves.They feel it 15 more so-
phisticated,and it gives them more prestige,if they use for their engineering the
more stringent requirements of the more developed ard medernized centers of aca-
demic engincering. I mean,after all,if you come down to some Project and say that
the latest publication in Paris,etc.,says such and such,and vyeu are using that
suggestion hot off the press,vou become a very sophisticated young cngineer.We
must guard against that.Engineering methods are in principle the same all over,
but each Society has the right and obligation te set,in decizieon,it's own level
of requirements: if we begin to impose(prematurelylon developing countries the
most modern levels of requirements of highly modernized societies,we may be doing
ne more than burdeniang the Project with higher costs.Development first and moder-
nization immediately subsequent suggest to me a convergent infinite series that
leads to a solution,and satisfaction: but medernizatien prier te develeopment is
surely a divergent series that can only lead to frustatien.to an cver-widening
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Rap .

So.we must use and reuse observation of engincering behaviour of our works,in slme
plest first-degree approximations,to revise our Index Parameters on which 953

or more of ouwr engineering decisions must necessarily be based,if we want to
follow the path of development that the advanced nations trailed 30,50 or 80 years
ago,and which is the same path we must follow,much as we earnestly want and need
to compress it in distance and time and cost.

That is why I insist that what we most need now in Soil Mechanics and Secil Engi-
neering,is te revise thoroughly the Index Parameters that have served their ini-
tial purposeMnd so the cycle of Engineering progress cleses,but spivals up.

Thus ,allew me to profit of the occasion to offer some discussion teo some of the
authors ,merely to exemplify the challenge necessary for useful digestion of deve-
Lopment's food.

l. Dr.Helenelund's paper is rveally brilliant,very interesting; but I would
personally like to know something about the strength characteristics of that clay.
Because the fact that ripght after leadlng you get much mere lateral displacement
iz somehow connected with the fact that under any gquick loading.you have a lewer
factor of safety.Then little by little,as the factor of safety increases you

should get principally conditions of velume compressibility.This could possibly

be a background sufficiemt for you to understand.

Unless wou un@cratand the information it would become like the word in the dictio-
ﬁary.Well_[ would like to understand things so as te he able to vemembor them
easily. So en this paper my request would be fu} the necessary more "complete'
partrayal of the personality of the soil and Eehaviﬁur under discussion.

2. Another case, for instance. Our illustrious colleagues Dennes and Thomas

supply foundaticn design charts: I notice from their foundation design charts,
that two rather interesting results come cut.One of them concerns the influence
of the water level,which,in the text is said to have been taken into account
specifically. The deeper the W.L.,the lower becomes the bearing capacity.Now,that
spunds strange. [ mean how was the facter specifically censidered,if the net re-
sult is something absolutely contrary te what "physics” and test information has
always indicated,The factor is small but when you want to check on semething the
trend counts,as Tevealing correct principles.I should 1ike to ask the gentlemen
how they took into account this water level se that it ends up giving this opposi-
te trend. Mo matter how small. The ether factor,of course,which they themselves
peint out,is the importance of the size.That alsa yields a result different from
presently presumed truths. I am not saying that the existing theory 1s right but
if it is not right,say where it was wreng.So I would plead w;th these gentlemen to

explain just why their derivation leads to different conclusions and how they ex-

-
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“lain it physically.

3. Well te move on,for instance,to ancther casp: Dr.oSoydemiv and Menpi's very
interesting analysis. OF coursc,we knew thot K, factors change with time bhut the
mathematical amalysis,with its "lack aof humility" may sometimes leond s ta incom-
arehensible extrapelations: so we have to stop,and think,and ask ourselves:Well,

Ky should change with time,but if those curves come down a1l the way and then
start up again,just why do they stop? Because the graph has stopred? Or how much

.
further would they come again? 1s this physically real? Or what is the wrong hypo-
thesis that leads to this...If there is one? lsn't wour material really changing?
In other words,you are assuming constant Maxwell and Kelvin model properties  and
are not these properties really changing as the soil consolidates? So would that
be an explanation to give, let's say,.a physical understanding 1o this very interes=
ting figure?

4. Further,I may mention the paper by Drs.Amar et al...with respect to in situ
tests using point resistance, pressuremeter, vane.etc, This is the type of preblem
that is close to the professional engineer. How does one measure strength pronerties
by these varieus means and hew does one check, which one of them really is more or
less walid? Mew,there again,l would ask these gentlemen why do they accept a5 a Te-
ference ,as presumal:ly the correct reference,the laboratory tests {triaxial) and
¥hy not cne-of the others? I have discussed this in some of my earlier State of the
Art papers, e.g. Maxicoe Lﬂﬁﬂl

5. Tinally with respect to a mention that our General Reporter made on Dy .Chow-
dury's paper. Dr.Chowdury says that there are not many preblems in seil engineering
that would justify lincar analysis,.And I weuld submit: "Well, isn't that stranpe ¥
ever the past 7 years.I have been hearing just the opposite™. At least in first de-
gree approximations,we have been liearing.and more and more proving,that elastic
analysis linear analvsis does pive you the first degree approximation fecl very sa-
tisfactorily. Now why does Dr.Chowdury claim the opposite? 1s it because of Teal

information or because of intuition? If it 43 intuition,our general Reporter used

the adjectives "mare realistic analyszis" I beg to question,is that adjective re-
ally ceorrect? [s it really more realistic or is it merely more sophisticated?
Let's not lead ourselves to the point where sophistication becomes real.

Well, forgive my off-the-cofl comments and 1 hope that we get some real contri-
butions in discussion, disapreeing with some of the roints that I have bLroupht

to the floor.
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