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FuQd THE EDLTORS

HELLO! and welcome back to the beginning of another new
semester. e hope the last sem, went off well and this one will be
equally good. For the 2nd and 3rd years this is the time for build-
ing up CGPA'S - for final years, a tima for relaxing, waiting for
those AIDS and jobs, and reflecting on the last :ﬁ years here. And,
we hope this is a time when all ¢f you out there will contribute to
our magazine.

Wwhich brings us back to the first issue of CUNTOUR - the
response from the students side has been extremely poor. Even
among those whom we personally approached, only a handful finally
contributed something. In such a state of affairs, it seems
unfair to crib about CONTOUR not coming out regularly, not enough
issues, etc. etc. e hope this trend will be reversed, and expect
an overwhelming response this time from U.G.'s and P.G's. The
faculty on the other hand, have been very helpful and cooperative
in handing over interesting and informative articles.

A short note on CEA (remember it!). The CEA's activities
over the years seem to be showing an exponential decay. First, we
had enthusiastic participation in all events. Then we had several
lectures, filmshows etc., but limited student turnout. And now,
the years activities haven't even taken off. It is imperative
that the students take an inte.rest in, and halp rejuvenate the
CZh. we feel that this is an extremely useful and perhaps essential
organisation for furthering the student—faculty interaction, and
for gaining knowledge which is not found in text books.

Coming back to this issuz, we have in store for you
articles on CAD, water treatment, interview with Prof.R.Radhakrishnan
etc. defore we sign off, we would like to thank the HOu, typists,
and the printing section people who were instrumental in bringing
out this issue.

HAPPY KHEADING !
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LETTER FROW THE HEAD OF TIIE DEPARTUEAT.

It gives me great pleasure to learn that the students
of Civil Engineering are bringing out the next issue of Contour,
a student magazine for Civil Engineering and related interests,
At the outset, I congratulate the Editors and =11 those res-

ponsible for bringing out this issue of Contour,

In a developing country like ours, the Givil Engineers
have a major role to play in building up the infrastructural
facilities in the very important areas of housing, water supply,
sanitation, irrigation, transportation, industrial structures,
ports and harbours, The graduates of IIT have a special
responsibility in the above nation-bullding activities, The
nation expects them to play a leading role in design, analysis,
construction, innovation and optimisation. With the intro~-
duction of personal computers and more recently computer
work-stations, curriculum and training pattern in IIT has been
vastly re-organised to suit the modern developments. With
the excellent training that has been imparted to the high
calibre basic material of the IIT students, I am sure they
can play a leading role in the national development in the
years to come.

I wish all the Civil Engineering students success
in their career. .

| S

{HARIHAR RAVAN)
PROFESSOR AMD HEAD
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PROF-FILE

In this issue the spot-light is on Prof,R. RADHAKRISHNAN.
Contour editors Joju and Dinesh had a chat with him on 29th
September (incidentally his birthday) and discussed various
matters of interest to all of .s. e present here some facts
about Prof. iRK and his views on a wide range of topics.

Prof. ARk was born in Thanjavur District. His father,
who is a retired school teacher, had his services completely in
Trichy district. Hence all his schooling was done in the same
district. For his school, the so called LSLC on those days, he
had to walk 5 miles up and down daily to a place known as Lalgudi.
~fter completing the SSLC with the Second rank in the school he
moved to National College, Tiruchi for his intermediate examination
which he passed in 1950 by getting four distinctions out of the
five subjects. Then he joined the College of Engineering,
Kakinada in the then composite .{adras State. He had some problem
of health during the course but the determination and the
encouragzment from many of his friends and relatives enabled him
to complete the course in 19%. Then he joined the Engineering
College,Guindy as asst. Lecturer in Civil Engineering and
continued there till 1958 when he joined the graduate Programme
in Structural Engxnoenng which he comnleted in 1959. He
continued again in the same college till 1961 when he joined
I.I.T. Madras when it was located in the CLRI buildings. It must
be mentioned here that Prof.R&i was tooper (with record marks in
8.E.) both at Kakinada and at the College of Engineering, Guindy
In the Structures division, hs is one of our senior most professors.
Just to have a change from the beaten track, Prof. RRh chose the
newly emerging field of structural Uynamics by attending a
specialist course in the Universitv of itourkee where there is a
full fledged department of Earthguake Engincering. Later in 1967
he went to FRG to continuc the specialisation in the same field
3nd returned 1969 after doing some theoreticel work end part of
the experimental work in the Technical University at 3raunschwyig.
e completed his Ph.D. Thesis by Pursuir some more experimental
work at the then newly constructed Structural Zngineering Laboratory.

His views on $tudents going abroad

He is not at all against students going gbroad for advanced
studies but wants them to come back and serve the country. The
feeling of patriotism is absent or negligible among the students of
today and this fecling must be inculcated right from one's child-
hood. [he man cause of the problem is the presont state of our
educational system.

About CE Courses

The ccurses and the methods of teaching at [.I.T.,Madras
are of a very high standard. #iore importance must be given to
design oriented subjects and drawings,

iii



1.I.T. students generally do not fare well in the GATE
mainly because they are not very much interested in pursuing
their sturies in India and me.ority of the Students cither want
to go abroad for higher studies or join management institutes.

About 3.Tech, Projocts

Students do not devote enough time for their projects
(This is true with all the departments). The time allotted is
too much and not utilised properly. maximum amount of work on
the projects are done only during the end of the semester.

about Computers in Civil Enging:ring

The use of the computers is inevitable in these days but
one should not oc a slave to it. It should be uscd os a tool -
more imoortance must be given to the experimental studies as
Civil Engineering is a practical one.

Prof. AR\ says that we should think of Structure as
having Life - Stresses in structures being anologcus to the
stress in life,



CAD _IN BUILDING TECHNILOGY

Dr. M.S. Mathews.
ABACUS is the computer group of the University of
Strathalyde, Scotland. ABACJUS is widely regarded as one of
the foremost research units concerned with the development
of computer-based techniques for appraising many aspects
of building design and nerformance. Zven though ABACUS
has developed a number of packages, this article briefly

reviews the E.S.P. package only.

E.S.P. stands for Environmental Systems Performance,
and is a result of over 10 man-years of research and
development effort at ABACUS. ESP is probably the most
advanced simulation model of the energy flow processes
associated with building performance. It is used on a day-
to-day basis by many of the worldb leading building research
laboratories - yet it is simple to use - and is proving to
be an essential design tool to an increasing number of

consultants, architects and local authorities.

The high predictive accuracy of the program has been
demonstrated in a number of U.K, U.S and EEC validation
studies; ESP is also used by the EEC as their reference

model fox the apnraisal of hi-tech passive solar design.
Vhen can one use ESP?
ESP can be used at any stage of the design nrocess.

ESP enables the designer, for the first time, to develop
an indepth understanding of the comolex, inter-relation-
ships between fundamental design criteria and the cost
effective, energy conscious, performance of the resulting
building.
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ESP is being successfully apolied to predicting the
environmental (thermal) performance of a growing number of
major constructional projects both in the U.K. and Overseas.
ESP is not restricted to new sophisticated, highly stressed,
high technology buildings but can be cconomically and succom
ssfully applicd to simple retrofit projects and cncrgy
audit tasks.

what guostions will ESP answer?

1. hat, and when, arc the peak building or plant loads
and what arc the rank ordered causal cnergy flows?

2, tihat will be the offect of some design change, such as
increasing the wall insulation, changing the glazing tyoe
or distribution, re-zoning the building, re-configuring
the plant or changing the contrnl rogime?

3. What is the optimum plant start timc or the most
effective algorithm for weather anticination?

4. How will comfort levels vary throughout tho building?
5.  What is the contribution (to cnergy saving) of a range

of passive solar features?

6. What is the optimum arrangement of constructional elements

to encourage good load levolling and hence efficient plant

opcration?

7. hat arc the cnergy conseguences of non-comnliance
with proscriptive encrgy regulations or, conversely,
how should a design be modified to come within some doemed

to satisfy performance target?

(2)



How can one_use the ESP?

ESP is user friendly and provides efficicnt data entry
methods. A vast array of recoverable information can be
presented in graphical, tabular, synoptic, statistical,

histogram and 3D visualisation forms.

ESP can operate in either 'expert' or 'intcractive'
mode. The 'expert system' made is particularly useful as
incexperienced users simply select a function such as 'comfort',
'plant sizing', or 'cnergy consumption estimation'. The
system will set up and perform the required simulations,
analyse the results and generate the appropriate infor-

mation answering the design guestion.

The 'interzctive' mode enables special analyses to be
conducted or additional investigations to be undertaken.
In this mode the user defir. s the problem, selects a path
through the various program modules ard then interprets

the simulation rcsults.

Use of ESP under Indian conditions

To the best of my knowledge ESP has not been used
for the Indian conditions. So the first problem would be
to validate the ESP for Indian conditions. The problem
of dividing India into precise climatic zones, valldating
the ESP under the different zones and ecvolving critcria
for comfort in the various zones can form the basis for
a comprehensive research oroject in Building Technology
involving laboratory work, field measurcments and
computational work.

(3)



INDIA'S POOK PROJEGT IMPLEMSNTATION HECORD
JOUU. M. MICHEL
4/4 B-TECH

Although our country spends billions of rupees in its
development effort, its track record in implementing major
projects is abysmal. The projécts which are supposed to be
over decades ago are still going on, draining a significant
portion of citizens' savings in the process. It is now
estimated that 264 union govermment prejects for which an
original cost of Ks,42,935 crores had been budgeted, will
now cost Rs.64,448 crores - an aggregate cost overrun of
staggering 50.1%. Why does this happen? The once prestigious
salal hydro-electric project may be the best example showing
this sorry state of affairs.

The salal project wes planned to be the first in a
series designed to exploit the rich hydrow-electric potential
of chenalb river, estimated at more than 3 million kwh per
annum., The project was cleared by the Central Government
eighteen years ago, with an estimated cost of 55.15 crores.
Although the original completion date was 1978, it is yet
to produce a single unit of electxicity. The current
estimated cost of the project is about 368 creres.

This fate was evident right from the beginning. Although
some work on the development of intra structure such as to
smoothen the rocky roads to the project site in the lower
reaches of the pir panjal bills 80 km north of Jammu, began
by 1970, work at the main site of salal did not begin till
eight years later., The reason was purely a diplamatic one.
Until an agreement was negotiated with Pakistan on the key
question of the sharing of waters of the Indus and its
tributaries, which was finally accomplished in 1978, the
project was inviable, This lead to a lot of criticism about
the utter lack of foresight on the part of Union Government,
which could w2ll have set about exacuting the project while
simul taneously negotiating an agreement with Pskistan on the
river waters question.

(4)



In 1978 the project was handed over to Hational Hydro
Power Corporation Ltd (NisH.F.C.) which was set up in 1975,
This had not at all improved the situstion. Choosing to go
it alone the N,H,P,C. encounterad numerous geo-technical
problems 2nd cven the basic de¢sign of th: main dam could
not be finalised before 1980. Compoundinc this wire N.H.F.C's
ambi tious plans which aimed at increasing the first stage
from the original 270 mw to the current 345 mw. As a conse-
quence, key featuras such »s 2.1 lm long tail rece tunnel
and morz pen stocks began to emerge at this late stage,
which proved disastrous for thc completion schedules of the
project.

Even the N.H.P.C, manajers do not hesitate to admit that
the magnitude of geotechnical problems they encountzred in
the project, was something then were ill preparzd to tackle.
For example, only after the complete strippino of the
foundation for the concrete dam wes completed, did the experts
find it necessarv to review 'th: design for the main dam.

Al though N.H.P.C. o‘ff(_:éals»point out that as of date,
nearly every componznt of th' project is cemplated, Save the
tail race tunnel, fresh problams keep emecrging. AR over
abudant monsoon in 1985 and 1986 resulted in flash floods
which demag:d the power housss and the turbo gencrators which
woere installed there in. When the preliminary testing of the
dar was conducted in April 1986, hoavy secpages created
serious doubts on the cepabiliti.s of *he 113 meter high dam tc
withstand pressure. As for the tail race tunnel the lack
of pratunnelling geolocical work as well as modern tunnelling
techniques have resulted in bringing work to 2 stand still.

The failure of salal project is an @yc opencI in many
ways., There has always bien much criticism on the country's
inability to exploit its considerable hidel reserves. But
it is this project which has prompted thc rovernment in the
p reference for theormasl power stations over hydro-electric
power stations.

(5)



Whom to blame for this sorry state of our davelopment
plans? Public sector managers argue that fault doesn't
lie with the project but with the 'system'. Funding is cited
as a case in point. The approval of planning commission
is not considered an investment approval frow the govirnment.
Further, the funding is in thc form of a year to year allocation,
So they are unable to arrive at a long term planning. Project
managers are thus helpless, runs thc argument.

Another argument advanced is that delays are inevitabloe
duc to the complicated system formulated by the governmant
for the clearance of the project. It involves a plethora of
appraising agencies, which examine the project from various
ancles, Then only Public Investment Board (P.I.B.) give the
final clearance. But not even a single proposal hes been
modified drastically while being cleared by these sgencies.
So it is nbvious that all these exercies are just a waste of
time. The example of Gandhamardhan bauxitc project will make
it clear. The proposal was cleared by the union forestry
ministry, but stalled by environmental department - The case
is curious, because it was tho same secretary who acted on
behalf of both the departmenis.

But there is a glimmer of hope. Tne dismal state of
project implementation has forcod the present administration
to create the onc-of-its-kind ministry of programme implemen-—
tation. The role of this ministry has been stated by its
first minister in-tharge, Mr. Ghani Khan Choudhury like this:
'The prosremme implementation ministry plays a catalytic role
by monitoring various projects, identifyinc the slippages and
keeping the concerned ministries and the government at the
highest level informed so that nacessary action can be taken
by the concerned ministrias and later this action is followad
up'.

We can see that this Mew initiative is the oasis in the
descrt, which give us a hope of a well planned, well developed
tomorrow,

(Main source: Business World, March '87)

(6)



'AGTIVATED CARBON IN PHYSICQO-CHEMICAL TREATMENT UNITS'

br. K. Gopalakrishna

The legislations regarding effluent standards though
mandatory, have their own limitations when imolementing
on a small industry. The constraints for the incustry
would be the availability of funds and required technical
manvower. An example could be the cluster of small chrome
tanneries in Madras which has resulted in heavy ground water

pollution.

In these instances we can encourage collective treat-
ment systems which are constructed and maintained by the
industries from the less collected. %e can also go in
for biological treatment units after addition of nutrients
from municioal waste water. However, wherever we are not
able to supplement the nutrients we may have to go in for
more expensive ohysico-chemical units after recovery of
recovezrable products. Physico-chemical units gencrally
include chemical coagulation, carbon adsorotion and

filtration.

Activated carbon can be prepared from various
materials such as peat, lignite, coal and charcoal from
wood or coconut shell. The widespread process for the
preparation of activated carbon is thermal activation.
To begin with, the raw material is carbonized to obtain
a cok: with which stcam is made to react at 900°C to 1100°C
in order to enlarge the pore volume. In the chemical
activation process dehydrating products such as ch12 are
used to abstract the watcr from the carbohydrates of the
starting material. Carbonisation is oerformed at 400° to
500°C and activation is carried out in the absence of air

at 500°C to 700%C.
(7



The internal surface area of activated carbon in
usually expressed on the BET [Brunauer Emmct and Teller]
surface in m2/gm. Thoie w.e two types of activated
carbon generally used in practice granular activated
carbon used in adsorption ¢¢..mn, and powdered activated
carbon used ae¢ solutior in batch processcs. The surface
areas of activated carbon, which may vary between ].03 m2/gm
to 107 m2/gm, is measured by porosimeter measurcments
with Hg, 120 or phenol adsorption. Powdercd activated
carbon is normally used when the concentration of impurity
to be removed is small, and is added directly to the
aqueous liquid to form a batch slurry which is agitated
and sedimented. The remoining dispensed carbon is then
removed by filtratiom. Granular zarbon is used solely in
the form of packed beds or columns as deep as 3 to 10 m,
through which effluent is passed cither in upward or
downwrrd direction. The pward flew bed can be cither
packed or expanded bed type. A good activated carbon
should contain less than 8% incombustible ash. The moisture
content should be lcss than 104 by weight. Hydrated carbon

is generally corrosive to steel.

The process of carbon adsorption becomes very
expensive if the spent carbon is wastod without regene-
ration. Particularly in India where the cost of product-
ion of activated carbon is likcly to be high, an cfficient
regeneration systom for the reuse of spent carbon is

necessary.

Regeneration involves two consecutive phases, the
desorption of the matter fixed on thc carcon and the

so called reactivation, i.e. restorirg as much as possible

(8}



the internal surface and the pore structure. Biological
regencration: Under aero ic conditions lacteria are
able to mincralisc organic compounds adsorbed by the
carbon. This involves the aeration of the spent carbon
in a separate vessel for the requirced decomposition of
the adsorbed compounds. Obviously this is limited to
bio-degradable organic compounds. Chemical rcgeneration
involves several washings of the spent carbon., For
example desorption of phenols with caustic soda. This
technique is oriented to industrial applications in which

the desorbed substances are recycled into annther process.

In thermal regcneration, water and volatile organic
matter adsorbed are cvaporatcd and the remaining organic
products are carbonised. This involves hcating of the
carbon in a furnace under a controlled atmosphere, so
that organics are volatal’sed without combustion of the
carbon. The gases are burnt. Multiple hearth furnacc or
rotary kiln could be used for this purposc. The tcmperature
of carbon ic gradually increased to 950°C with stcam

injection.

It can be concluded that activated carbons could be
used as a very good adsorbent in the physico-chemical
treatment units of industrial and municinal waste waters
in this country, as they are simple and reliable in their
use. Hence if proved cconomical it can take its place ia
the arsenal of wcapons to be used in the fight to control

water pollution problem.

20K



'A MODIFIED FREE SWELL PROCEDURE FOR THE CLASSIFICATION
OF EXPANSIVE SOILS'

by A Sridharan® , M S Rao* and Sanieev_Joshi”
(To be sent to Geotechnical Testing Journal, ASTM, USA)

ABSTRACT:

Sridharan et al (1985) proposed the use of free swell

tests for the classification of the soil's swelling potential.
They defined free swell index as the sediment volume in cc/gm
occupied by a unit weight of oven dried soil in water undexr

no external constraint. In another paper, Sridharan et al
(1986), the same authors developed the differential free swell
test comparing the sediment volumes in water and carbon tetra
chloride to represent swelling potential. The scientific basis
for the various methods used in classification has Leen exa=
mined by Sridharan and Rao {1985). In spite of these contri-
butions, limitations exist in the use of free swell tests for
classification of soils for their swelling potentials. Soils
with high colloidal fraction cannot be identified by the
differential free sweil test, because of long duration {even

upto two weeks) required to settle down.

To overcome this difficulty, series of free swell tests

were conducted on 15 natural soils of liquid limites varying
from 43% to 124% with 0.014 to 1% of Nacl by weight, to study
the time taken for equilibration of sediment volume, The

sediment volume with various percentages of Nacl has been

+ Professor and Research Scientist, Dept of Civil Engg .
IIS¢ , Bangalore

* Final year B,Tech student , IIT, Madras
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compared with that in distilled water. It has bean found
that the sediment volume with 0,025% Nacl is essentially
tne same as that obtained with distilied water. Further
the time duration for equilibration drastically reduced to
less than 24 hours with 0.025% of Nacl.

Hence it is proposed that the free swell test could be
carried out with 0.025% Nacl as an additive to obtain re-
Jiable results. With this change, the free swell technique
becomes a viable, simple and fast technique for quantifying
swelling potential. The tests were also conducted with the
U S B8 R Specifications in an oedometer to study the swelling
potential of compacted samples and has been compared with

free swell results. The agreement has been found to ke good.

REFERENCES:

1. Sridharan A., Sudhakar M Rao, N S Murthy, ‘Free Swell
Index of Soil s ¢ A nced for Redefmltion', Indian Geotech~
nical Journal, Vol. 15, No. 2, 1985,

2. Sridharan, A, Sudhakar M Rao, N S Murthy, 'A Rapid Method
to identify clay type in Soils by the Free - Swell Tech~
nique', Geotechnical Testing Journal , Vol. @ , No. 4,
1986.

3. Sridharan, A., and Sudhakar M Rao, 'A Scientific Basis
for the Use of Index Tests in Identification of Expansive
Soils', Geotechnical Testing Journal, Vol. II, No. 3,
Sept. 19838,

4. Holtz, W G and Gibos, H J, ‘'Engincering Properties of
Expansive Clays', Transactlon of the ASCE, Vol . 121,

195
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THE SIGNIFICaiiCE UF DEFURKATION Ik SOIL

PRORBLE
PROF, T.S..sMANsTH& IYER

The general concept in most soil mechanics problems such
as foundation, stability of slopes and embankments etc. cent-
res around the factor of safety against failure of the soil
mess. However soil deformations well below working loads are
equally important and methods of evaluating them to a reason-
abl: degree of accuracy are required in a number of cases, as
mentioned by Roscoe in his Rankine lecture in 1970. The case
of limiting settlement (total and differential settlement) is

only one example of this requirement.

In the conventional design of structures, it is custo-
mary to adopt limits of total end particularly differential
deformation criteria for various types of structures based on
their uses ard materials of which they are made of. Thesc
deformations may be immedi te (contact) or deleyed (consoli-
dation). It is possible to reasonobly predict these, as a

function of time.

The majority of problems involving soil-structure inter-
action such as pressures behind 2 retaining well need the con-
cept of strain. In the case of design of retaining walls, the
use of active pressure involves the assumption that a strain
of approximately 0.3 °/. is mobiliscd &t every point in the
assumed failure wedge and conseguently the top of the wall
should move away from the backfill by an amount which will
mobilise this strain. If it docs not, the pressure for
which the wall is to be designed is not the least {active

pressure) am nuch larger design volues are required. Tais

-12-



concept of limiting deformation is even more importont in the
case of pessive pressure development., A strain of the order
of 4 /. is required if the full passive precsure is to be
mobilised. Design of anchors for prestressing beds, dock
structuree etc. are particularly gbverned by this. Even
though adequate factors of safety may be available against
ultimate feilure, the deformation at the top of the struc-
ture may be so significant as to defeat the purpose of thc

structure.

4 typical example of this situation was brought to light
during the design of a pretensioning bed for manufacturc of
clectric lamp poles, The erd anchors were designed as retain-
ing walls on sand. The depth of the walls was decided on
the basie of adequate factor of safety against passivc resis-
tance and the bed was put in operation. During the opera-
tion of the bed, significunt loss of prestress was obscrved
end the bed had to be abandoncd. As the prestress is acqui-
red by the tendons on the bzsis of calculated stretch of
the ends firmly before concreting, tho yielding of the top
of the retaining walls on the application of loads, rcsul-
ted in loss of prestress. Thc anchorages of the prestross-
ing bed were then redesigned with wcll foundaticns taking
them to very large depths, so that the movemcnt of the top
wes negligible. This example highlights the fact that struc-
tural designers have to be fully aware of thesc implications.

In th» casc of pilc design 2s well, the consideration

of strazin is important. It has becn estublished that the

-13-



ultimate skin friction resistancc is wobiliscd at a strain
of approximately 1 */. of thc diamctor of the pile and the
basc resistance is rcached at straing of wbout 10 7. diame-
ter (Whitaker and Cooke 1966). This mcuns that the design
of the piles for structures of restrictcd scttlement must be
properly proportiuvned apart from f.ctor of scfety aguinst
fuilure. ®Bnlarged buses for piles and Caiscons will provide
increascd beering capacity only at larger scttlements und the
shaft adhesion is fully mobilised at working loads and lower
strains. The efficiciacy of soil enchors is also dopendent on
the level of strains in the soil. The movem:nt of a ticd back
wall ghould be monitored so that the stretch of the anchors
arc evaluated te cnsurc that stability of the cut face is

maintained.

Contret pressure distribution below foundutions is also
dependent on the strain m biliscd ai the interface and natu-~
rally varies with the type of fourdation, rigid cr flexible,
It way also be of intcrest to notc that in the casc of rafts
on sand bed overlying thick laycr of soft clays, thc stress
distributivn may change with time due to consolidution and
the reinforcemcnts to be provided will have to satisfy both

short term cnd long term scttlement.

In the problems involving stability of slopec also the
influcnce of strain will have to be accounted for, espeeially
in composite dems. Thc cohesivn and friction paramcters to be
uged are not tie ultimate viluss as cohcsion is mcbilised at
very low strain and friction nt larger stroins. An altcrnae
tive methud 1& tc ge in for finite (liment pnalysis which
again requirés a reliable stress strain rclationship of the

~1d=



constituents over o wid® combinaticn of strisses. Large sbear
strains ccn also causc 2 lowcring of the friction tu the rosi~
duel vualue, & faector which has to be taken into consideration in
the unalysis of loug term stibility of slopcs in arca subjected
to shear movem. at s.

There is thus great ne¢d fur knowing the stress strain
char.ctoristics of scils under a wide ronge of stress znd strzin
paths for prediction of soil “ehaviour. Unfortunctely naturtl
goll is B muterial which does nit have & unigque stress-struin
relation., Among tbe mony sources of inzccuracics in estimating
deformations in soil mechanics are the diffirvnces betwesn strees
conditions existing in th¢ ficld and th- labors tery tests and the
effcct of disturbance on th~ stress-strain propertics of the soil.

There are also cases where unpreditable changes may occur par-
ticularly in cloys du: to which uncxpected deformatisns soy
occur., They may be duv to environmcntel changes cnd changes in
usage ot the structure . Unl, by cxemining the rouscns for such
changes will it be possible fer &ny r mudial measurcs to field

damuges to be undcrtiken,

REFERENCES
1. Hoscoe, K.H., (2970),'The Influcnce of Str.ins in Soil
mechunics', Guotecanigue, London,. Vol.20 p.129-170.
2. whitaker, T.and Goukc R.W., (1966} 'an Invcstisetion of the

shaft znd Bese Resistance of Large Bored Pilcs in Londcr

Qeay', Proc.Symp. Lurgc Borzd Piles, Lordon.




WATER PLEASE |

Oh What a wonder

When I hear of thunder

Hope rain would come under
But not a tiny drop

Even for the whithering ciRp
Cows chew dry hay

No greens all the way

Lakes and ponds look dry
Pumping water make hands cry
Flood's fury frightens North
Drought's eerie dance in South
Fate started laughing loud
Find the way you could
Sending man in cloud

Is not enough it said
Weeping wasted forty years
Link the mighty rivers

With their southern sisters
Let them garland for ever

India our beloved mother.

By

S. SHANKAR PRASAD
H.5.5,5, MaOHAD=5

{WE THANK Uk, N, INDRASENAN FOR CONTRIBUTING TH1S POEM)
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TORNADOE., ,
Dr. K.Srinivasan

The hhstory of earth's sucrface is comprised 2f
combined series of 'eveolutionury' and 'revolutionary'
processes. Evolutionary' processes are usually gradual
and prolonged in nature. On the other hand 'revolutionary!'
processes are sudden and catagrophic which lead to deaths
of millions of people and loss of billions worth of

property. Tornadoes belong to the latter catagory.

A tornado is & very rapidly rotating air funnel
hanging from a cumulonimbus cloud. It is usually observed
as a funnel-shaped cloud. It is the smallest in size and
greatest in speed of rotation among all the formations
with vertex motion in the atmosphere. The tornado cloud
is cery cften accompanied by a thunderstorm, hail and
heavy downpour of strength and size. This originates
under synoptic conditions, mostly along the line of the
fronts of warm and cold air currents. On an average, the
tornado clouds will be 5-10 km in length, 5-15 km in
height. Large tornadoes willhave & cloud width of 30-40 km
and length 50 km. The base is flat, dense and horizontal,
with disginct protruberances of funnels from it.

Structure of Tornado:

The tornado consists of three parts:

i ) Horizontal vortex in the parent cloud

ii ) Funoel

1i1) Auxiliary vortex

The funnel is the main component of the tornado. It has a
spiral’ vortex consisting of very rapidly rotating air. 3Since
water and dust are entrained in the air, usually the funncl

can be seen clearly. Whenever, the air is clean without

(1)



weter, dust or smoke, the tornado is invisible.
The wall of the funnel is sharply defined, smooth
and dense. The internal cavity in hurricanes is of the

order of a f

hundred metres. This resembles the'tye
of the sbora' of hurricanes. The movement of air inside
the cavity is directed vertically downward and often
abtains great speed. It couses the formation of the

cascade and facilitates the woven

nt of hurricane. In

the walls of the tomnado, on the contrary, the movement

of air is directed upward in spiral form and often attains
unusual speeds of upto 100-200 m/5. Dust, debris, other
objects, people and animals arc lifted into the walls of the
tornado, The cavity is usually cmpty. The rotational spred
of the funnel (the wind speed in its walls) determines the
main propertics of the tornado. It often exceeds even the
speed of sound in air (332 m/s). Hence, accuratc and direct
measurements of the wind speed in tornadoes are difficult.
The speed of rotation in the funnel is very high and changes
considerably. The lower part of the ~unnel rotutes consi-
derably faster then the upper pert. In the foruation of a
tornado, the parent cloud and the funnel zssumc the wain
role. The auxillary vortex origirates at the base of the
funnel, does not risc high but often rotates around the
funnel and reaches the cloud. The auxiliary vortex gives
rise to cascade and cavelope. The weight of the funnel of
the tornado is more than half a million ton. The woight of
the parent cloud would be immeasurably mére. Tornadoes occur
frequently in USA, Western Burope, France, Alpa valleys,
Sweden, Germony, Switzerland, North Vietnam, Japan, China
fustralia snd africa. A fow other places have also expericnced

tornadocs, but loss frequently.
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Cloudbursts often accompany the tornado and the resulting
stream of water causes pits 5-6 meters wide and more than
one metre deep. Also, hailstunes of about 30 cm circum-
ference have been observed along with the tornado clouvd ag
many places in the USSR & USA. Sometimes even air-planes
are frozen as to form the hailstone nuclous.

There are also special forms of tornadoss such as Water
Spouts and Fire Tornadoes. Tornadoes passing over the sea
or large lakes arc known as water Spouts. They are accom-
panled by terrifying sounds. Water Spout is often stationary
and the duration is generally 15-20 minutes. Many times it
is not visible. Water =Spouts seem to connect the water

body forming significant cascades. On the other hand, Fire
Tornadoes are always accompanied by enormous amounts of hcat

and they can be grouped under Volcanic Erruptions, fires
and explosions.
Destruction Activity of Tornadoes
The causcs of destruction of tornadoes can be broadly
listed as: (1) the wall thrust by funnels (2) lifting and
splintering in the air, (3) vortex motion in the funnel.
The following incident giving an account of the destruction
of the Irving bridge in USA (which was-caused by thc strongest
and longest-lasting tornado 'Irving' (1897) named after
the township), is an evidence for the power of the tornadoes.
The iron bridge was new. It was 75m long and the track
of the tornado lay right across it. The funnel just touched
it and 1ifted it up so fast that the stone pillars on which
the bridge rested were not damaged at all. On one pillar
even the top layer of cement was intact and from another only
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two stone blocks were removed. The funnel lifted the
enormous steel structurc into tae air, end twisted it
beyond rocognition with exceptional strength. The entire
bridge became a thick bundle of steel plates and cables,
snapped and bent in a fentastic way. The bundly was so
compact and of such small diumeter that it totally dis-
appearcd in the water, though She depth of the river was
only 1.5-2 m. The bridge blow off the pillars into the
water in a fcw sceonds:; in this timc, the complex begutiful
solid structurc beczme just a long bundle. Such vas the
strongth of rotation in the wall of the funnel. Its speed
was undoubtedly supursonic.

It is not possiblc to describe here in detail the
hundreds of such tragic incidents which have occurrcd in
th: qifforont countrics over tho years. Howevor, a few
of the most common cffects of tornadocs which have been
grouped and generalised from different incidents all over
the world, arc presented below:

Quite often, food grains, branches and thick knots
of truos, hecp of hay, quartz grains, gravel, jars, books
and cveon silver coins from burried treasurcs have boen
lifted up into the tornado c¢louds and have been trasnported

to distances of tens of kilometris intact. Sometimes, cven

a fow storuys and roofs of buildings, big stoncs, automobiles
tractors, heavy barrels, animals and people are lifted and
transported to a few tens to hundreds of mitres, resulting
in completu, pertial or no destruction in the process.

Tains with micro organisms is quite frequent if the

tornadoes occur over fresh water pools or over the sca, They

20



are sucked and lifted into the clouds and dropped clsewherc.
Various insects, mollusks, shells, marine creatures, jelly
fish and crabs are also often lifted up enmass into the
clouds and dropped from th¢ sky at farther placcs, along with
tha rain., Rains with frogs and fish arc guite frequent as 2
result of tornedoes, Sometimes, even tortoises, touds wud
rats are reported to be droppued.

They have boen many incidents where due to the suction
of a fow motres of water from the rivers and lakes, the buds
have been oxposed. The entire water in deep wells would bo
sucked up and emptied complctely.

In conclusion, eventhough tornadoe is mainly a
meteorological phenomencn, it is geographical as well,
because of its ability to change varicus surfacz features

of the carth in an unparalleled way.

LI
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MICRO....3ICRO..

by Dr.N.Indrasenan

K ts in mic puter technology with in the
last five yoars have been astounding. Log Tables...slide

rules...ordinary hand-held calculators,.programmable cal-

culators. ..personal computers..XT (extended technology)...AT

(advenced tectnology)..microField-T (microfield transputerised)

s0 on and so forth...ohf...ya!! ..really astounding indeed!j!

Just consider 7 Usha runs Olympics 100 metre in
10 seconds or so..may trun out to be a world record!. But
imagine a guy in some other celestial body of our solar system
runs the same distance in 0.1 second or cven less time with
whom We are unable t0 coumunicate ag of present. Are not the
riero computer technological achievements simply comparable
to that of this guy's, considering its rapid stride in soft/
hardwere development in every nook and cormer?. But then one
must not forzet that the hunger of micros is even more than
that of an elephant's in feeding.,ars we satisfying this
hunger?.. a moot point indeed.

Jhatever the iseue may be; the micros have now certainly
hecome a way of life and have oven turned out to be "micros
for every one”!. Coming to our civil sngincering guys (dis-

cussion is restricted to those B.Tech in our in

itute), the
quick understonding and reaction of those guys to micro
computer problems, ascociated software and sroblem solving
cte. is sin.ly noteworthy. This article is therefore primarily
writton to further enrich (further euphasized) thoir

understanding.



Under the vagaries in our universal climstic systen
there are floodss..floods,,. in one season and droughts..
droughts..in one other season!....plas! ,.what a recurring

menace indeed. While it is an cstablished fact that are

adjoining & river, for eg: the Ganges always suffer due to
recurring floods, the same areas also are infrequently
vulnerable to droughtsi. It can be quoted here that the
holy Varnasi City bad experienced acute water shortagc
problems sometime back. iiany of us know that Tamilnadu is
the régular recelpient of drought. There is no vagery or
doubt sbout it. Wet it is surprising that once our neighbors
hood area Narayanapuram (remember IIT's CRD site-office
once was functioning there) had experienced intensive floods
to the extent of even sceing the surface of Bay of Bengal
from Velechery road. what an extreme- flood and drought!.

§0..in a nut-shell, while earth's climatic system
gives us regular dosages of droughts and floods alternativel;
(unigue decision of nature, hence there is no decision
management etc. needed by nature), it is only floods in the
cage of micro-computer technological advencements both in
software and hardware developments as one could perceive. In
innumerable ways, the potential of micros is tested by our
civil engineers. "Micro-computerisation” in memy civil engi~-
ncering disciplines is on the rampage. These small machines
(but with greater potentials) are being extensively used as
solution tools, remote terminals/controls, instruments and
so on. Already in many countries "fiocld computers” have

come into existence. People now talk about,...who will win?

USA or Japan. But many of us are aware that small countrics

like Tareal and the Netherlands are making big head ways in
micro computor developments and applications.



For real time applications in nagural systems, eg: river
vasin planning, micros monitor the states of river, its
tributaries and the rainfall surrounding the arcas for the
collection of data to assist in the management of the river
and to provide a research basis into the behaviour of the
river vallgy. These micros arc used to perform mény tasks
in priver planning management 1iks; sampling measurements,
check the received datu, convert the coded data, hold the
data base, check the data against prodefined limits, record
the data in graphical form, punch a record on a paper tape,
print the results on papcr, cnable changas to be made to che
data basc and display the data on the mimic diagrom otc.

NMicro's use as self-instructional aids is fast progressing
in water rusources disciplines. Now the situation is ghat
while the so called fourth and fifth generation computers arc
performing their jobs silently, these mirros are roaring and
arc violently dancing to the well-dcsigns ond ill--designs,
whimsical and non-whimsical fashions of many of us. God only
xnows that one finc morning thes: micros may even keep 2
distance away from mainframes (ahead of them). Already computcr
guys bave started talkingabout super micro computer establish-
ment on desk-topy While the advancements in micre computer
technolugy is far reaclhing. no onc nceds to have a (cvberphobia
or worry as these¢ machines will never replace the civil
enginecr but will only allow him to do his job much better
and faster (duc apologics to fumale civil enginecrs for not
using 'her').

Now lut's sec the micros extensive usage in all the
brenches of water engincering.
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(1) one dimensional open channel flow, (2) shallow water

flow, (3) two dimensional shallow water dam break, (4) wavc
hydrodynamics, (5) shore-wave interaction, (6) surge structurc

wave interaction, (7) threc dimensional waves-crossed sacs,

(8) sedimont transpert, (9) air entrainment, (10) grouvnduater
flow, (11) instability in groundwater flow, (12) transport in
groundwator (13) transport in surfaoce water, (14) soil.ground-
water interaction, (15) circulation in surfacc wator,

(16) stratified circulation, (17) stratificd mixing, (18)watcr-
shed hydrology, (19) pipe-line hydraulics, (20) watcr hom:er/
unstcedy pipe flow, (21) hydraulic machinery, (22) Navier-
stokes equation, Thus it could be seen that you can not see a

branch left out of micro-computer treatment.

gpoecifically thesc machines have by far made much in-
roads in; (i) water and waste water fields-water supply
regulation, operational control, process control for treatmont
plants, water network analysis, automation in billing process
mapping and design, power usage optinisation and control,
maintenance of plants etc. (ii) Rescrvoir simulation-micre
mathematical progromming roservoir rule curve modcl, reservoir
optimisation, gaming simulation, mcta-games command area witer
nenagement, economics analysis model (iii) groundwater simula-
tion and optimisation-well hydraulics, regional modclling and
control, solute transport in aguifers, saltwater intrusion...
the list gocs on.

Let's sec some of the elcgent gonerzal purposc software,

like , Database m :nt, spreadsheet, Graphics and

communications(in all these cases improved versions alucys
follow suit immediately).
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wordprocessing (WS): designed for the creation and manipu-
lation of texts.
Data base mapagement (dBaso/dBIIplus): provides a systom for
filing and retricval of data information or data transfer to
other programs.
spreadsheet (Worksheet) or Lotus 1 2 3: Thesc are elcctronic
matrix shoets in which text, numeric data, or formulas can
be initially stored (the size of the matrix format is 256
columns by 8192 rows totalling 20, 97, 152 cell entries). The
information can then be manipulated through thc use of a wide
range of mothematical functions availablc to the user. Thesc
spreadshcets ore fast replacing the “conventional” Fortran
oe >ther languages. Unlike conventional programs, spreadshict
calculations are visible processors. The intcrnational famous
Stanford Watorshed Model costing § 60,000 has now been writiten
in Lotus 1 2 3.

Micro computers are now becoming cven popular in pscudo-
export systems based on paramctorised decision making, in
specific knowledge-based systems engincering and decision

support systoms for water manager. Now the current rescarch

is in "super software develeopment”.,for everything therc
is a super Oh! what a tremendous achievement in nmicro' s
applications 5 civil engincering!i

with the technologies that are currently developed in
micro computer o¢Xra, it is crystal clear that these small
machinos are universally sct for a big explosion and will
cortainly turn out to be amazingly powerful productivity
tools for civil engincers. Yes, we must rise up to the

occasion to meet the challenge posed by these "hungry-micres”,

-0-0-0~



CANTILEVER APPROACH IN THE BENDING OF BEAMS
BENNY RAPHAEL, 3/4 B.TECH.

Calculation of the deflections is an important step in
the analysis of structures. The usual method of finding the
deflections is based on the moment area theorems. But this
happens to be very tedious (At least an average student thinks
s0). One has to draw the bending moment diagram, find its
area, moment of this area and so on. Is there any way of
writing down the deflections by inspection, just like we find
the bending moment at some section? Is it not possible to
use some Stamdard results to compute these quantitles instead

of dealing with geometric figures? Let me try to answer these

questions .
a)  DEFLECTIONS ON CANTILEVERS:

The deflections on cantilevers could be written down
directly by inspection, by converting them into fictitious

camtilevers, as shown below:

,
1 Bw&m J 4__,53,\, frme JJ‘)ML

A, B B o’ Aé

)

(Fig.1) (Fig.2)

9;

If we are interested in the deflections A and & at
the point D of the cantilever AE shown in Fig.l, the span
AD could be divided into fictitious cantilever. A'B*, B'C' etc.
as shown in Fig.2. Consider the external loading acting on
the corresponding parts of the fictitious cantilever. AlLso
consider the shear and bending moments at the points B,C and D

(27)



on the real beam acting at the points B',C' and D' of the
fictitious beams. Due to the effect of thecse loads find the

fictitious cantilever end displacements, vyl ,AC' N AD'

and end rotations eE' Gc‘ and OD‘ respectively for the parts

A'B', B'C' and C'D'.

Then, the real rotation at D on the real beam is

=gt ' '
OD = 6pt + OC + OB
and the real di'splacement

'

= A ' '
Dp =857 + (D' + &' x Xgp) + (8 5 x Xgp)
Where Xop and X are the distances of C and B measured

from D,

On dividing the real beam into fictiticus cantilevers

(1) each fictitious cantilever should be of uniform cross
section,

(2) the standard values of deflections for the end shear, end
moment, and the load in each fictitious vantilever should
be known. (The resultant deflection would be the sum
of the individual effects of end shear, end moment and

load on the span).

The standard result are given below:
Due to a moment M acting on a

cantilever span (Fig.3)

2
o, = ML, = ML e (3)
BT RSB T 5
Due to a concentrated load V
(Fig.4)
3
= vi© e (4)
B 3EL

Due to a VDL of magnitude W (Fig.s)

o =wid, Ay =wmd )
6EL El

(28)



(3)  If there is some arbitrary loading on some part, its
effect should be considered separately. Intecration should be

carried out for that load alone on the fictitious cantilever.

(4) If there are inclined members forming the cantilever,
the relation between the real beam deflcctions and the end
rotations and deflections of each fictitious cantilever could

be got from the geometry of the structure.
Let me illustrate by an example (Fig.6

To find the deflections at
the point C, divide the span

into two parts AB and BC.

On the part BC there is only
Fig.6 a VDL, W and no shear or

moment at the end C.

From equation - (5)

Wl
%= "‘12‘l and Bt = wt
6E,
272 BE,1,
For the part AB the resultant shear at B = (Wl, + P)
and resultant moment = Wl,? . From equations (3) and (4).
=z
. 2 ‘2 . f
ee|=(w1.2+p) L7, )y spy e
2E 1] 2
+
: 3
ALt =W + P) 1,
3E111

The result and deflections at C
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2 2
3
),IL + WA,
o .S
2EL SEal,

[Ty

4.(‘ ) o —
3 251, 1, -
b) DEFLECTIONS ON SIMPLY SUPPORTED BEAMS:
A P AB 4 avatal
p:s E) 1 , PRy
A
Fig.3 Fig.4

To find the end rotations DA and UB for a simply supported
beam AB shown in Fig.3. Consider the fictitious cantilever
A'B' (Fig.4) en which the same load acts. Replace the reaction
at B by an equal force Ry, Find the end displacement Ag' and
end rotation Oé for this flctitious cantilever. Then the

actual end rotations are

= o -
and SB = 0O B SA.
Note that the fictitious cantilever A'B' could further

be divided conveniently to get standard cantilever parts as

explained in the previous section.

If there is any over hang the loads on the over hanging
portion could be replaced by the resulting moments at the

supports.
(30)



c) DU N Y
S

=
A &

—>
<
l'\A

Fig.5 Fig.6

If you are interested in the deflections ﬁc and AC at the
point C on the cantiliver simply supnorted beam AB (Fig.5).
Consider the cantilevers A'C' and C'B' (Fig.6) on which the
same loads act. Replace the reactions at suprorts by the
forces R, and Ry at the ends of the fictitious cantilivers A'
and B' respectively. Find the ficitious cantilever end dis-
olacements Dat and 88' respectively. Then the rotation O,
on the real beam.

Oar _ Dy
i - Al -8
is OC = T
in the anticlockwise direction the real displacement at C
dar x b Lgt
=-—A_XD 2 _x a
Ac = T 1

Let me take a simple example

4
v 4 L A, ey
A e < E,T1. * ~ 0
A 2
L
Fig.20 Fig.21.

Let a force P acts on the SSB AB shown in Fig.20. To
find the deflections at C. The fictitious cantilevers A'C' and
C'B' are shown in Fig.2l. Note that the only forces on these
cantilevers are the reactions 2 ang B2

1.
i

fe .;(/:"—




The proofs of these results are based on the moment area

theorems.

This method could be very useful for finding the flexib-
ility coefficients in the consistent deformation method or thc
absolute stiffness eocfficients for the moment distribution

method, in the analysis of indeterminate structures.

1 hope that this small work will be a convenient tool

for calculating the deflections detcrminate structures.
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