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The Ist Annual Session at Madras (28—7-—1956).



Ourselves

The annual session of Association which was
cagerly awaited by our members, as it provided a
happy get-together was held from 28th to 30th of
July 1956 to produce and sustain entenle cardiale among

the members. qo
€

As in the last year this time also the Session was
held at the Institution of Engineers Building, Adams
Road, Madras. The executive committee met on the
morning of 28th and reviewed the work done during the
year and the accounts. After the executive committee
mecting, the general body met 82 members having atten-
ded. Our Patron Sri K. K. Nambiar, Chief Engineer
(Highways) who always took a very lively interest in
the shaping of our young Association was present
throughout the meeting. The most interesting part of
the general body meeting was, of course, the election of
office bearers for the ensuing year. There was a lively
competition amongst the younger members who had
their own views as to who was most suitable amongst
(hem to represent in the managing committee. Our
hearty congratulation go o the members who have been
clected to various offices. Our thanks are due to the
office bearers of our Association who conducted the
afTairs during the year so successfully.

In the cvening of 28th, the annual session was
inaugurated by Sri O. V. Alagesan, Deputy Minister of
of Transport, Government of India. There was a big
gathering and the hall of the Institution of Engineers
building was packed to capacity. Many distinguished
people were present and messages had been received
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expressing success to the Association from many Minis-
ters and other high ranking officials who could not find
time to attend the function.

The function began with prayer. Our Secretary
Sri K. Ramaswamy Reddy rcad the messages. The
President of our Association Sri Kethara Mudaliar then
spoke and gave a resume of the humble achievements
of our young Association during the year and requested
Sri O. V. Alagesan, Deputy Minister of Transport,
Government of India to inaugurate the session.

The Deputy Minister inaugurating the Session
expressed the hope that both the Centre and the States
would wake up to the importance of road transport to
supplement the chief transport system in the country
namely the rail transport. He described the engineer as
essentially a builder and expressed that the country
turned to the engincers who alone could help in building
the nation. '

Our Patron, Sri K. K. Nambiar, Chief Engincer
(Highways) during his address expressed that the road
system had been considerably improved in Madras State
under the First Five Year Plan. He also detailed some
of the schemes under the Second plan.

On the morning of 29th Sri K. K. Nambiar, Chicl

Engineer (Highways) gave a talk on the implementing
of local development works and National Extension
Service Schemes and invited members to express their
difficulties if any during their day to day work. Many
senior members took part in the discussion, which proved
very useful to others as well.

Ourselves 3

We had the technical discussion on the papers that
had been published in our Association Journal ¢ Mac.lras
Highways > 84 members attended the paper meeting.
The papers discussed were (i) Economy in th(.znc\iesxgn 9f
bridges (ii) Maintenance of Ghat Roads (i} Metric
System and its implications to Highway Engineer. TYvo
of our elderly members Sri B. N. Shpqoy, Retd. Superin-
tending to Engineer and Sri P. A. Knshnaswamy, Retd.
Tech. Asst. to the Chief Engineer (Highways) Madras;
took part in the discussions and 1h.is par'llcu]arly added
greatly to the liveliness of the deliberations and we are
grateful to them. There wasa fretc exchange Of.()plrlIOIlS
and our patron also took part in the discussions and
evinced keen interest.

In the evening a visit has made to the soil stabili-
sation work under construction between Kela}mbakk‘am
and Mahabalipuram. The visit was not only interesting
but instructive.

We had a subscription dinner at night and this
was largely attended. Sri O. V. Alagesan, .Deputy
Minister of Transport, Government of India, had
kindly consented to be our chief guest.

Next day morning a visit had been arrax}gcd to
the Integral Coach Factory. A good opportunity was
provided for members to see, perhaps, the p{ggest
coach building factory in the east. The authorities of
Integral Coach Factory had made arrangements to take
the members in batches and show them all the. work
that is being done in the factory. The visit was indeed
a memorablec one.

We are no doubt looking forward to lhe,. next
session and we hope we can make it as interesting as
the present one.



Presidential Address

BY

Sri T. S. KETHARA MUDALIAR,
Superintending Engineer, Highways, Coimbatore.

Honourable Sir, Ladies and Gentlemen,

As President of the Association of Madras State
Highway Engineers, itis my pleasant duty and privilege
to express our gratitude to you Sir, for having readily
consented to inaugurate the session of the Madras
State Highway Engineers Association amidst your
multifarious duties and engagements especially at this
period when important decisions are taken and details
are being worked out for the States Reorganisation.

I extend the most cordial welcome to our distin-
guished guests, ladies and gentlemen who have so
kindly and graciously responded to our invitation and
spared time to attend the function. Verily an association
like ours which is barely an year old, hopes to derive
inspiration from and grow on from strength to strength
at the interest which the officials and public take in its
activities. Although technical details of our work may
be a bit complicated and not easy for lay people to
understand every member of the public can appreciate
good planning and timely and good execution of roads
and other structures connected with them. Surely
contact like this enable us to gauge how far we have
been able to provide amenities to the public in general,
and road users in particular.

To the members of the executive committee and
delegates who have assembled here I offer my hearty
congratulations on their achievement during the first
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year of the association. The achievement is'howeyer
not spectacular, nor could it be so at tl'le very inception
of the association. But I am sure, taking into c01.151fie-
ration the zeal with which you formed t}}e association
and your hard and intelligent work which you were

displaying in forming the association, forming the

memorandum of association and regulations and dis-
seminating professional knowledge to br-c)ther members
of the association through the very limlte'd number of
papers contributed during the year we will b.e able to
place a better record, a real catalogue of ac;hlevements
worthy of ourselves during next year. We 'have.to
therefore to pick up again the threads of our d150\1551?n
from where we left and go ahead gathering and c.hs-
seminating our professional knowledge and Perfectmg
technics through which we hope to .play an important
roll in the nation’s march to prosperity.

Our road system in Madras State was just begin-
ning to take a definite shape and pattern at t.hc f:nd of
the second decade, of the present centu.ry .z.e..m the
year 1920. The motor traffic was then in its infancy
and travels from one part of the country to another
were much limited in scope. Consequently the trafﬁc
flows on Highways were light and the loads carried
were not considerable. Light pavements of 8 to 10 f‘eet
width were just catering to the needs of the travelling
public. Almost all the roads except a few ghat roads
and roads over canals and tank bunds were under the
control of the respective District Boards. .Thfz cost of
construction and maintenance of communications we.re
essentially met from the resources .of the local-bod.les
concerned supplemented by a moiety of contribution
in the form of grants doled out by the Government
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towards the maintenance of the trunk roads and Second
Class and marketting roads. These roads have been
classified as National Highways, Provincial Highways
or State Highways and Major District Roads at the
momentous conference of the Chief Engineers held in
Nagpur in 1943. The main sources of the revenue of

the local bodies were derived from ihe road cess and
collection of tolls.

During and after the World’s Second Great War,
there was considerable increase in traffic all over the
country, warranting an accelerated pace in road
development. There was no doubt considerable activity
in respect of road development during the war, as a
war measure, but this slackened off immediately the
war was over and not much progress was made before
the country launched on the first Five Year Plan.

Although the activity in respect of road develop-
ment got slackened, the rate and volume of travel over
roads did not diminish but on the other hand went on
increasing day by day owing to various causes. In fact
there is a cry for better and more roads everywhere.
The District Boards with its inelastic resources and
depletion of big slices of revenue owing to the abolition
of tolls, found themselves helpless and unequal to cope
up with the increased demand by the public on
communications. It was at this juncture the Madras
Government took the bold step of relieving the Local
Bodies of their financial responsibilities of constructing

and maintaining the main arteris of the communication:

and assumed full responsibility of the same in the year
1946. The Highways Department was constituted in
the same year to co-ordinate and control the policy of

-
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road development in the Madras S.te.tte and the Gove.rn—
ment undertook direct responsibxht)f of constructing
and maintaining all important main lmt?s of communi-
cations of the State excepting the Natlon'fll Highways
outside urban areas which are ﬁnanced' entirely by t_hc
Government of India, while the less 1mpo.rtant major
District Boards, other District Roads and Village Rozflds
alonc were left under the control of t}}e Local Bodies.
But all the same all works connected with th? construc-
tion and maintenance works of.all the roads in the .State
right from the National Highway to the .Vlllfige
roads are planned and executed by th'e Highways
Department. The Highways Department 1s at pres§nt
n sole charge of executing works on 1088 'ml!es
of National Highway 1665 mil.es .of Provincial
Highway, 9154 miles of Major District 'roads (Both
G(;\'erllment and District Board) 5225 miles of other
District Roads and 9252 miles of village road.?.
(i.e. as on 31--3-755). In fine this department 1s
managing the whole road system of Madras State
excenting a small mileage of Mum(npal.Roads and
Sireets. In this connection I have to mention that the
Madras State, not only has the largest net work of all
weather motorable roads maimained. and operated to a
high standard but also the largest mllc.age of. all I‘oa%ds
when compared with any other state 1n .Indla. Unlike
in other states where the Highway work is entrusted 1.0
the Irrigation and Building Engineers of the Public
Works Department, it is in this statff that a Sepa‘rate
department is in charge of (‘,(mstruclmn.and mainte-
nance of roads. Many responsible officials and non-
officials who have toured throughout the length and
breadth of the state have paid tributes to the Madras
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State for possessing the largest number of motorable
roads and largest miles of other roads in the state. This
tribute may be taken as a testimony to show the
Highways Department has justified its existence.

Yet it is rather disquieting and very discouraging
to learn that in some quarters it is held that the High-
way Engineering is a simple job which does not involve
any skill and that the department can be manned by
inferior calibre of Engineers and that the construction
and maintenance works of roads are not comparable,
to other kinds of Civil Engineering works such as
Railways, Dams, and Harbours.

It is not for us to say whether this is a correct
picture or not. We leave it to the general public and
cxperts in road making to pass a true verdict.

Highway Engineering, as stated by our patron
and the Chief Engineer (Highways) of the State in his
address to the association of the Madras State Highway
Engineers “is a vast and complex subject requiring
specialisation as a separate branch of engineering,
construction of roads and bridges to modern standard
of efficiency to cope with the ever increasing traffic of
the present time, calls for a high standard of equip-
ment”’. If one were to go through the deliberations
and decisions arrived at the various Committees of the
Indian Road Congress he will be convinced about the
vastness and complexity of the subject referred to
above. In the face of the above factors (o say that the
roads can be built and maintained without proper
technical supervision will be merely perpetuating the
long standing prejudice against the road engincers.
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Opinion is also held some quarters that communi-
cations is not an essential factor which requires
ihqmediatc attention and that roads may be given very

low priority.

The provision of comparatively meagre funds .f(?r
roadsin the various schemes and plansincluding th‘c Five
Year Plans will show that the roads are not cormdere’d‘
so important for the development of the c'm}ntryh'ds
electricity, irrigation ctc. S:‘tme are of the opinion that
unlike electricity and irrigatlot} dep:artments, the ng}h-
ways Department does not bring direct revenue (o t 15
Government. It may be that the ouf turn is not s.pemf'le
as an item in the estimate mnor In .the Spemﬁcauo.n
report. It s not also possible to SpCC.lfY 'the'optd.tum
likewise as the out turn from communication 1s in 125?
and all comprehensive and hence not eas.'lly susceptible
of assessment. It will really rack the brain of a statisti-
cian if he were to compile and assess th(\: \fa‘lue of out
turn that good roads produce by way of saving petro](i
tyres, spare parts, increa.sed capacity of .hé}ilulaged atr;l
comparative deductions in t.he cost of 'frelg t a? the
last but not the least saving in time which is a precious
factor in this atomic age.

Quick and casy mmmunicati?ns between commus-
nities, states, and Nations is. 'mdl.sputably‘ one qf the
greatest forces in modern civxhzatnox'x. This apphcs.to
(he transformation of passengers, .frmght and the mails.
The public roads obviously constitute that part of the
transformation system which comes closest to ;'111 tﬁc
people in the daily life both in the town and in tlé
country abroad. The country people are enhlrehy
dependent on the road to connect them up with all the
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rest of the world. Hence if we wish the benefits of

modern progress and civilization to be enjoyed by all,
and to increase the standard of living both in the town
and in the country we must provide good roads.

I may be permitted to quote from the transport
communications monthly review of March 1955 the
benefits of good roads.

1. Good roads decrease the cost of hauling
everything.

2. Good roads save the  bad road tax .

3. Good roads allow a wider choice of market
for farm products, and for purchasing supplies.

4. Good roads permit choice of time for market-
ing products, so as to get the best price.

3. Good road building furnishes a useful and
profitable market for large quantities of material that
would otherwise be without value.

6. Good roads allow the hauling to be done
when other work is impossible.

7. Good roads allow greater production with a
given number of men and teams.

8. Good roads increase the area which may be
devoted o raising high-proceed commodities.

9. Good roads permit and encourage diversifica-
tion in crops.

10. Good roads tend to equalize the business
on the rail-roads and in the towns, and thus keep
market prices stable, and business conditions more
uniform.
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11. Good roads assist co-operative buying and
selling.

12. Good roads permit the use of better stock
and better vehicles.

13. Good roads incrcase the value of land

everywhere.

14. Good. roads induce tourist travel in all parts

of the country.

15. Good roads invite more people and more
investments in every line of development.

16. Good roads tend to increase the rural

population.

17. Good roads conserve the farmer’s energy,
both mental and physical, and give him greater initiative
to conceive and execute plans for development.

18. Good roads make possible the rural mail
delivery.

19. Good roads promote good schools in the
country and make the town schools more accessible to
the country children.

90. Good roads promote better living conditions
in the country.

91. Good roads improve the social conditions in
the country.

99. Good roads make possible the work of the

«ggocial centres”’ and other similar movements.
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23. Good roads tend to unify the population by

taking the town people to the country and the country
people to town.

924. Good roads make for a broader outlook
and a better citizenship in every phase of life.

It may therefore be seen from the above thata
country which is lacking behind in the matter of good
road system is bound to lack behind in all other matters
of progress and advancement. We therefore wish that a
right place of priority is assigned to the Department and
adequate funds provided for to come up with the demand
of the public for better and more roads, and to cnable
the Road development works to keep pace with the
other plans for the Nation’s progress.

Though the Highways Department of the Madras
State came into being in 1946 the department had no
association of its own to get together to discuss their
problems. No doubt the members of the department
had been taking active part in the annual meetings
of the Indian Road Congress and in the Institute of
Engineers. But such opportunities came only to a few
members of the department and a good number of
members were denied the opportunity to participate in
such great organisations and to benefit by personal con-
tact and discussion from Engineers all over India. The
need for a separate departmental association for High-
way Engineers of this State was a long felt want and this
association was inaugurated during January 55 by
Houourable Minister for Public Works of the Madras
State. An association of this kind has much to offer
particularly to younger section. It provides an oppor-
tunity for young men to mingle with the other and

Presidential Address 13

older members of the profession and to learn from
them all about perfecting technical knowledge and its
applicability in practice.

As mentioned elsewhere above the achievement (?f
the association during the year is not as much as al}ll-
cipated. I am sure in the coming years the a.?somat{on
will be holding a successful conferences in which
interesting technical papers will be read and discussed.

We have just emerged from the first five year p].an
at the threshold of the Second Five Year Plan. During
the first five year plan we were caught in the mid stream
and it was with great difficulty we were able to steer
ahead and reached the destination with great stramn anfl
turmoil but as far as the Second Five Year Plan is
concerned we have started taking 1t seriously far ah.ead
off the plan period itself. Every one of us had a'llttl.e
part to play in the preparation of the plan Wthh. is
almost nearing finalisation. Our patron and Chief
Engineer of the Madras State has a.lready stresse;cFl at the
inauguration of the association during janu.ary 55 t_hat
« it should be our aim not merely (o achieve physical
targets fixed in the plan but alsq to make further
headway so as to mesh to gear with tl}.e aC?elerated
tempo cxpected of us . In the Set}ond Five Year Plan
the volume of work contemplated is far ab(?ve the one
provided for in the first five year plan. During the first
Five Year Plan only a sum of Rs. 5 crores was allotted
for the then composite Madras State. In the Second
Five Year Plan the target of expenditure for the works
alone excluding the provision of ‘95 crores ma.de for
{ools and plant will be Rs. 7-12 crores for th? l‘CS.ldULII'}'
Madras State alone. But in order to mamtam t.he
(empo in the pace of Development and to provide
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continuity In execution and mesh into gear of the target
for the successive years of the Second Five Year Plan
works to the tune of Rs. 14:33 crores for the entire
State, will be taken up against the targetted expenditure
of about 8 crores of rupees. In order to achieve the
targets for each year of the Second Five Year Plan
period every one of us will have to throw full weight
of our technical skill, experience, ability and endurance
to do hard work at all times overcoming whatever
impediment that come in the way. The Government
and the public are relying on the capacity intelligence
and integrity of the Officers to achieve their targets in
the plan period. They also expect us to co-operate with
the public to as large a measure as possible in imple-
menting the Second Five Year Plan. Hence we should
feel it our sacred duty to draw out our very best,
sparing no pains to rise equal to the occasion.

It is no doubt true that we are handicapped in
many ways and that we are not able to keep up our
programme as targetted. We are short of technical
hands and securing necessary quantities of controlled
articles such as iron and cement has become a problem.
But then other departments have also got similar
problems and similar shortage of personnel. We have
therefore to be up and doing, overcoming all difficulties
and resolving all Bottle necks and successfully execute
all works entrusted to us with speed and alacrity so as
to achieve the targets for each year of the plan period.

Such hard work is not a new thing to us. In
addition to our departmental work we may be called
upon to offer our services to other nation building
schemes with particular reference to communications
such as works coming under Community Projects,
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National Extension Service and Local Dcvc?opmem
Works. It may be stated with pa'rd(mablc pride thgt
the services of the members f)f lhl.? department alone
are requisitioned for exccuting village dcrvelo_pmem
works. Almost all the C()]lect(?rs have stated 1‘11 ’unci
ambiguous language that but' for the h.arv'd. w'mkEan'
hearty co-operation of the Highway Divisional Engi-
neers and their subordinates they .would not }1&1vc SO
successfully carried out the works in the first hve‘yea.r
plan. Here I have to caution the members of this
department that this is not time to feel (‘.]atc':d and m.usl
content with such tributes fr(.)m the District Oflicials
but we should girdle up our loins, be prf’pared fot more
arduous sustained and hard work during the Second

Five Year Plan period.

In the execution of the village dcyelopmem works
the members of the department come into contact %”d‘
co-operate with several local auth.ontlels non-o‘ﬂic}a‘ls
and the general public. Your experience in the first ive
year plan should stand in good stead in 1mplemcn‘tm\(g1
the Second Five Year Plan. You should have gm‘n?‘
experience in working with the scveral. ]9(‘a1 aulhor%ne%
and should have been struck by the dl_ﬂcrent reactions
of the various committees to t‘hc officials ; you should
also have noticed that the different reactions do r_10t
always depend upon the measure of confidence lhc,
officials have warranted. Some of lh("m .regard.th(
officials as employees to carry out their instructions
whether they may be good or bad. Of‘course 'the morc
enlightened authorities and m‘embm:s of committees w 1.11
Jlook upon the officials as their ;.}dwsers, welcome t.h.e@
criticisms and advice and having reached a decision
thereon will leave the officials to exccute the works
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without interfering with the designs and construction
of the works and matters of normal day to day admi-
nistration. We should have therefore courage of our
convictions and rise to the occasion. As a piece of
advice, I would enjoin you all to make your reports in
writing briefly discriminating between policy and
technical advice. In the matter of policy you can
of course offer different points of view which occur to

you, but in matter of technical advice, you should be
firm and decisive.

We, road engineers should indeed be very happy
at the increased tempo of road development; but we
have to be prepared to shoulder much greater responsi-
bilities and put in much harder work than ever before.
In order to successfully implement our big plans we
require not only expert knowledge but also have to
cultivate many other intellectual and moral qualities
such as integrity, courage, independence of thought,
and sound judgment.

[ thank you honourable Sir Ladies and Gentlemen
and brother members of the Association for the patient
hearing. [ request you honourable Sir, to inaugurate
this annual session of the Association of the Madras
State Highway Engincers.

We are deeply indebted to the Secretary of the
Institute of Engineers who has been kind enough to

place their buildings at our disposal for conducting the
present sessions.

“JAI HIND.

Reply to the Address

BY

Sri O. V. ALAGESAN

Inaugurating the annual scssion of the Associa‘tion
) of Madras State
Highway Engi-
neers Mr. O. V.
Alagesan, Union
Deputy  Minister
for Transport, ex-
pressed the hope
that both the
Centre and the
States would wake
up to the import-
ance of road trans-
port to supplement
the chief transport
system in the coun-
try, namely, the
rail transport. He
said that while
the budget for
National Highways was something like Rs 55 crores in
the Second Plan period, pcrhap:S we will be asked t(i
sanction more than that amount > and added th‘at the
works might go upto even Rs. 80 or Rs. 85 crores.

sri O. V. Alagesan

Mr. Alagesan said that there was no need for
Engincers of the Highways Department to have any
ihfZ:riority complex when compared to their brother
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Engineers in other fields. He had no doubt, that by

their steady work, they would dispel any such erroneous
notion at no distant date.

Describing the engineer as essentially a builder,
Mr. Alagesan said that the country which had been
stagnant both in mind and limbs for several centurics
had, at the dawn of freedom, woke up and therc was
great activity and naturally they turned to the engineers
who alone could help in building the nation. He said
that Madras could very well be proud of having started
this Highways Department ten years ago. This State
also enjoyed pride of place in the total length of
motorable roads. But in spite of the achievements he
found that they in Madras were a little timid. This
again added a little grace to their personality. While
saying that the Madras engineer had thus earned a
name, Mr. Alagesan said that lately he noticed the
Madras engineer who was proverbial for his (hrifl was
taking leave of it and his estimates which used to be
simple now amounted to lakhs.

ROAD CONSTRUCTION

Mr. Alagesan said that as far as road construction
went, the target in the First Five-Year Plan had been
fully accomplished aud perhaps exceeded a little. He
had no doubt that they would put forth their best
efforts and accomplish the target set in the
Five-Year Plan also.

Second

The Budget for National Highways, Mx. Alagesan
said, was something like Rs. 55 crores. Perhaps, the
Government would be asked to sanction more than that
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amount for works which might go up to even Rls. 510 ;)r
: 85 crores. Not only with regard to Nationa S1g 1-
- . but with regard to other roads also, the State
gayfernm‘ent he said, should have budgetved for a much
la(r);er expenditure in the Second Five-Y ?arnlzl?m;heirl
. (he First. This was important at the prese
wher h ere struggling to find enough transport to
et :hzyn‘/\e/eds Lof the Sccond Five-Year Plan. They
S::c: told that rail transport would not be tfxblc}: to nixset
the situation fully, unless more funds .were ‘ort m(?m f
k oads had become more 1mportant m the
Andt Sto arnd he hoped that both the Centre and the
C;O'n . would wake up to the importance of roads to
sslj;t;lsemem the chief transport systetr)n in l.gear:‘gu::;:é
namely, the railways. They had. to be mo;1 more
‘beral in the grant of permit for both pass Ig‘
I\}e}?icles and goods vehicles on mads.blt \::zls Or:]olvugi
making good roads and allow them to be use y by

bullock carts.

If they had to get a full return f'or .the ,C,ap,it:,ll,
invested on good roads, Mr. Alagesax; Sa,l(:]’- it l’\;vrd.slr;;i_z
necessary that they should put enoug 1‘\@ ;Cutéd trafic

the roads. Thercby, they woul(% be comfor v the
fer ling that they were supplementing rail transport.
iezfvl:lg)een feeliflg”, he added, t.hat roadltransport l:lzllz
to play a more increasing role 1n supp;n:}enuélégcond
(ransport requirements of the countryvl ldlctherefore
Five-Year Plan is to be a success. He wou‘ | therefore
ask them to consume the moneys place d;, !
dis sal at as quick a pace as possible. If perhaps 1
b ible to spend all the money car-marked to be
WM f(')rslSllhe ﬁvé years within threc or three and a half
;I:;I;s,lit would be a good thing. Those in charge of the
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affairs of the country might be forced somehow to (ind
more sources to stretch the Plan a little further. There
were those who raised fears and alarms about the gaps
to be filled, but he for one felt that they need not be
alarmed. If the millions of people in the country
supplement the Plan with real effort in money
manual labour, the target set in the Pl
be exceeded.

could
and in
an could casily

Expressing satisfaction at the record of achicve-
ments made already, Mr. Alagesan said that perhaps
no Government had a more impressive record to show
in the impressionable years of a renaissant country than
our Government. But still as a growing country desiring

to hold its place in the comity of nations its people had
to work hard.
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Sri K. K. NAMBIAR

> Tne.). M. .. Sac., C.E..
M.LE. (Ind), . Tnst, JLE. (Eng). ML Mun. E. (Fng.). M-Am.. Soc
BE.. M.LE. (Ind.), ¥.

Chief Engincer (Highways), Madras

It is now a year since the Ass.ociation of the\lzlsdra;
State Highway Engineers was inaugurated. g fen .
\ d you last year, I discussed ‘.(he need for
addresse anisation like this notwithstanding th.e
scparate O;go‘ther Forums like the Institution of El?gl-
CXIStenCCdothe Indian Roads Congress, where technical
nee{)s] 2£S relétinq to Highways Departm.ent’could also
Ly sed \thether a separate institution 1s necessary
I{?;d;{sicgusway Engineers, seems to agitate thhet gllljngshizg

her persons also. It was only rec'ently tha e
0/tI1 ‘ster of the Andhra State, Sri B. Gop.zﬂa Reddj,
A 11115' reported to have remarked that this _dlfferent
TNhO- e s and associations of the P.W.D., nghways,
1nst1tu‘t1'0n tc.. could all be combined into one associa-
E}lectrlclty .C .tinese days of specialisation in technical
tion. But Imfeel it is certainly worthwhile to have
subjects, hnical associations for different department.s
scparate t'e[C specialised problems of their own. This
FO deal 1Wlt':légﬁed by the record ol the work of our
e arr..\pr.y ! for the past onc year. If one goes 1hr9ugh
assof:l'du(?n { the journal of our association published
e 'ISSUC; i one year period, one cannot fail to be
fiurmg t(;‘sbv the useful work being done by the
1mprc.tsiti?0n Very interesting and illuminating papers
ﬁ;s\?:lgeen contributed by some of the members. To
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mention only a few, papers have been contributed on
Traffic Engineering and traffic control devices which
deal with the problems of building safety into our roads,
on soil stabilisation, on economical design of bridges
and culverts, on prestressed concrete work, construction
and maintenance of ghat roads, etc., etc. These papers
certainly reflect credit to our association. I have there-
fore no hesitation to say that this association has
justified its separate existence during this short period
of one year. ltseems tome appropriate on this occasion
that marks the first anniversary of our association to
take stock of what has been accomplished by the
members of the association. In effect it would mean
reviewing the work of this department in general during

the one year that has elapsed since the inauguration of
this association.

The event of the greatest importance is of course
the closure of the first Five Year Plan and the ushering
in of the Second Plan. We have every reason to be
happy for the work turned out during the period of the
first Five Year Plan. I need not bother you by going
into the details of the physical targets and achievements
of the first Five Year Plan. It would suffice if 1 say,
the achievements of the Highways Department during
this period are by no means small or insignificant. Our

road system has been considerably improved during
this period.

Since 1946 about 3,600 miles of new roads have
been formed to give access to villages which lay isolated.
2,140 miles of water bound macadam roads have been
converted into dustless roads by provision of black top
surfacing including reaches executed under maintenance
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Practically the entire mileage of‘Natlonal
grfmt- .« in the State have been provided w1th.at least
H]g}l;wzﬁie carriageway of black top surfaleng. In
e ;1 vily trafficked stretches, duel carriageways
Ce'rtaQI'nhae\?e geen provided with improved surfacing.
gi . al large and small bridges and causeways have
b::zrconstructed to provide all-weather crossing across

rivers which ‘ntersected our communication system. In

ddition, this department has played an important
adaity ,[ execution of various development works
ardt lrzh:gléommunity Project, National Extension and
IIT)CZI Development Schemes all over the State.

When I recount these acc01npli§hmer11ts of ourst
during the first Five Year Plan period, let m}cl: :I:)d
convey to you the idea that we have d(me' eno:g  anc
that \A;e could rest on our 0ars for some tlrr?f 0¢ i
It is far from the real state of affairs. 1ercd ISF'HO

whatsoever for complacency. T.he secon ive
oo Plan as you will know, envisages fqr more
:rfmalloritious target's. Unless we gird up our lom:) ?nd
shoulders unhesitatingly to the task before
put. ot il not be possible for us to fulfil these
1S . WlWhereas we cement concreted 25 miles
te;rget:as during the irst Plan, we have during Fhe
o ears (o provide cement concrete surfacing
r ‘ﬁve'lZs §imilarly as against 76 miles of black
tg deor:i:: ciuring the first Plan excl‘uding reache(i
d(ﬁlc under maintenance, the targets for the §econ f
Plan is 740 miles. With regard to comstruction o
roads, Wwe accomplished 1,383 miles during
UCW{ 5t Pl,an period. The second Plan expects us to
tfhe 1f;300 miles of new roads. EVCI:] during the.hrst
(::frl (:% the second Plan, we have to incur expenditure
Yy
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on original works to the tune of Rs. 45 lakhs on
Government roads. For District Board works there s a
provision of Rs. 41-40 lakhs under Grant in aid ;
budget for 1956-’57. The works to be executed consist
of provision of improved surfacing such as cement
concrete, black top etc., to roads ; construction of new
village roads; construction of bridges, culverts etc.
There are very many bottlenecks to be overcome beforc
such works could be completed. Without acquisition of
lands, new road formation will not be possible. The
bridges, causeways, culverts €tc., require controlled
materials such as steel and cement which are in short
supply. Unless the requirements of these materials are
foreseen in advance and adequate arrangements are
made to procure and supply these materials in time,
the progress of our works will be badly hampered. All

these need careful planning and programming in
advance.

n the

I need not tell you that Government att
great importance to the execution of works contemplat-
ed in the second Five-Year Plap and no excuse
whatsoever will be accepted for failure to achieve the

targets fixed from year to year for execution of the Plan.

Several periodical returns, conferences, and committees
are arranged with a view (o0 ensure the speedy
execution of these works by personal discussions with
regard to bottlenecks in the execution of the Plan. Let
me urge you therefore to phase the programme for (he
execution of these works ona well thought out plan and
to see that the programme is adhered to. The periodical
returns called for should be submitted on due dates hy
all the officers concerned so as to enable the Chief

Engineer to compile and submit returns to Government

ach very

g W
Sk

&

- . 5_% ‘15!

J(///)"()s%’. \@-«Lf © ;_)J

.8 .‘Q’ .
on due dates. Stercotype rcplics%a‘tge;mfe'ic‘nce is
. dliln with some one else, or that th‘e reports are
Sjvrzliteg from subordinate ()fﬁcers.arc ol‘ntc; us:i:t.3 ;[;?:
Government and the general public expc‘?ct .%ekl pand
ment to push through thc. schem.es as ;1121?011}/ and
efficiently as possible. It 1s poort ._cons lation (o
iillager to be told that the constructl(.)n 0 , nuch-
longe village road or the bridge across the

-fOI‘ . . . .
longed ver is awaiting acquisition of land or

interrupting 11 Aot on of o
supply of materials or preparation of estlmatle o
‘ itain officials. What he looks for is the comple ‘
er S ﬁ "
. ad or the bridge to have an easy access {0 the nearby
ro g

i ’ y ! sen his
nnrket or town to convey his pIOdu(,C or to send
[2

hildren to school or to have medical assistance
childr
immediately when ! here | Jec!
should be to get things done as qul?kly las plo)ssf e
;A/ithout parading our problems a'nd .dlfﬁ(,u ties be ;)L:
the general public. With this end in view ever'y(.)lx.]evo w
s% realise and share his part of the responm!n ity as a
i heel of the administrative machinery and'
o et s i : ds” in business
il together so as *“ to deliver the good: (\_’
pull 1og g

i
parlance.

Please do not feel embarrassed that I am taking

due advantage of this opportunity n your annuz.ll
e brations to harangue you on t.he work of thxs‘
flde' r' ent. Even if it be so, it will not be (_)ut.oi
ﬁPdrmf I cannot think of a more laudable objective
}?IHCC; FOrr' .e association like this than to equip' its
or 2 5?““ bctign' discharge their duties and obliga-
lr'mr:zb(lntsh;‘)c[brc trust that this advice will be taken by
tions.

11 of you in the spirit in which 1t 1s tendered.
a
Construction and maintenance ol roads and

bridges is the main task of the officers of this department.
bri v

required. Therefore our object
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The importance of road communications in the
economy of the people need not be stressed to an
audience like this. Yet it is at times disheartening to
see that the importance of road communications is not
fully realised in certain quarters. Other constructive
schemes which produce tangible returns immediately
carry off the palm in the priority of planning. Look,
for example at the provision made in the second
Five-Year Plan for roads. Out of a total of Rs. 4,800
crores, an amount of Rs. 246 crores has been provided
for roads. This is only 519, of the total provision as
against 5.5%, provided in the first Five-Year Plan. It is
difficult to understand the reason for this downward
trend in the provision for roads in the second Five-Year
Plan. While the second Plan envisages rapid industriali-
sation of the country by starting numerous industries
large and small, and also looks forward to a sizable
increase in the national income
standard of living in the country, unless the communi-
cation system is also geared up to match these
developments, the results cannot be expected to be
satisfactory. Take the case of transport of a material
like cement, for example. It is stated that millions of
tons of cement will have to be imported from foreign
countries to make up the deficit in production of
cement in India, if our schemes in the second Five-Year
Plan areall to be executed in time. Such stupendous
quantities of cement imported at our major ports have
to be carried by rail or road to their destinations if the
imports are to be used. The additional strain on the
communication system is bound to be considerable. Are
we not expected to increase the capacity of the road
and rail communication before such extra load could
be thrown on them ?

y SO as to raise the
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Similarly the construction oflarge{ir}rlga.tlo}r:.naer:;i
power projects involves tran.sport of hc;xy m(zjisc i; cry
and large quantities of materials along the roa n the

-cinity. We have had a number of requests in rec
vears ye arding problems of transporting indivisible
Ztr:::trsg orfgmachi‘nery weighing 50. tons and. mohre ;:;)?eg
some of the roads leading to project areas in t ;
: idees and culverts which were d-emgned or ve)}
Thelbgz l%ter loads years ago cannot with safety permit
e g> ent of such heavy loads and have therefore
:};C brzozzcr;ro‘ns(ructed or strengthened. Si.m?larl;%l the
warting of a large factory will induce heavier tra ¢ on
e ach tfoads by way of more raw materials
;he i;‘PPt:;’ be transported to the factqry and also the
fla-vshgd products from the factory having to b(.% .takenf
tl:‘the nearest railway station or Port‘.d"ljl‘u;i)ri(::;s:;?agt
the approach roads to proper standar 1?t .“'. gor ont

the construction of the .facto'ry itself ;
ap ach road is only the continuation of the assembly
?i}r)lznzechnique adopted inside the factory.

In other words it has to be conceded that impro}:/e..

to the road communications should p.recede other

o f development if good and economic results are

fo"kr)‘ 0looked for. It is only people who Car.m(.)t see

b ed their noses that will underrate the priority of
?cfzgnamoné the nation building activities.

[Let me take this opportunity to reler to\anot}‘ler
atter of importance with regard t'o' the cgr?structézg
and maintenance ol roads. Proylslon 0% 1mpr§tate
j:rfacing to roads is going on at a fastdpac;:\in tcl)]l;r Stae
attracting greater speed on the roads.

. e. it has to be regretfully stated that sufficient
time,

5
&
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attention is not being paid to improvements to the
geometric standards. Whereas on an indifferent dusty
water-bound macadam surface, motorists were content
to travel at 30 miles per hour, a smooth and dustless
black top or cement concrete surface invites them to
step on the throttle to maintain speeds of 50 miles per
hour and more. The bumpy culverts, narrow corners
and sharp curves with inadequate or no super-elevation
which did not present serious discomfort at 30 miles
per hour cannot cater to this high speed of 50 or
60 miles per hour, without creating traffic hazards.
Hence, I would reiterate to you on this occasion the
imperative need for adequately stepping up the geo-
metric standards to be in conformity with the higher
speeds to be anticipated whenever improvement to the
surface of a road is undertaken. Steps should simul-
taneously be taken to improve curvature, to provide
adequate super-elevation and extra width in curves, as
also reduce the bumps over culverts, and regrade the
dips by provision of suitable vertical curves. Visibility

around corners and across ridges should also be not
lost sight of.

As funds will not permit us to have two-lane
carriageway on all our roads in the immediate future,
we have 1o adapt the single lane road to serve the best
interest of the traffic for some time to come. Stabilisa-
tion of berms to provide for safe and casy overtaking
and passing ol vehicles should receive important
consideration. The time old practice of dumping carth
or gravel on the berms will not be of any lasting benefit.
Very often it is blown away by winds or dissipated by
traffic in a few months’ time. On the other hand, if the
berms are strengthened with the metal, it would provide

Address 929

extira ing ing under all
width for overtaking and paSSIHig u1

w/‘eta ides, i in the long run

ther conditions. Besides, 1t would in t g

serve 1 1 carriageway.

s s

It is a general complaint now-.a-dags }hat I;gilt;iz
lifficulty 1is “experienced b}’-'“m)tom_tS uring fgthe
e y ck drivers sticking to the centre 0
owing 10 tmrriageway of the road with dazzling head
S}ngle lar;ﬁ ca reluctance to leave the mfddle of the
hght.S- , " nd take to the berms can easily bc under:
Carn{lg?h?rzotorist, to avoid the headon collision has
stood.

1 ait i ruck passes
e to the margin and wait till the truck p .
o ‘15 are of stable construction an

: . Unless the margl able construction anc
}?lm from slush, potholes and gullies, 1t 13 Tsk)berms he
ot ists to swerve and take refuge on the

motorists to sW€

such occastons.

blem of dealing with such da'/,zlm.g head

A riaces 1s engaging the

{ truck and stage carrids : ihe

ights © : 184 o
hg}"t onsideration of our Government. 1t is seer :

a0 [ C b « . . v
dul\//\ dhra Government have already lssuedda{ne .

¥ iri orries

e ts to the traffic rules requiring buses 'a{x orti

ol down when approaching motor v<‘:h_1c es C dg

to 5o e direction. A person driving a goods

. the opposit ‘ 2 goocs
mehicle lE)aI: actually to stop the vehicle wh
v §

.o distance of 50 yards from a motor car coming
o ite direction and shall not resume .motlo'n
e Oppoy'bvehiclc has completely passed 1t. I.t is
U Od-l(‘:'l il;tr if not more eflective, regulations
hQPCd thjd% ~M(;nb ; t,hc Madras Government also. 1 am
will be P"‘S?e y t(z this instance in passing, tO emph'as.lse
O}rlllyr:cetltzrr(l‘:)]:? maintaining the berms in good riding
tne

condition.
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Another notable event during the past one year is
the damage caused to our roads by the cyclone and
floods in December last. You, Officers of the Highways
Department did rise up to the occasion and spared no
pains to repair the cyclone and flood damages as
quickly, economically and efficiently as possible and (o
restore communications on all roads. The part plaved
by this department in this restoration work has beern
commended favourably both by the Government and
by the general public alike.

I should also make a reference to that auspicious
function of laying the foundation stone of the High-
ways Research Station by the Governor of Madras.
That occasion was of great significance to this
department, as the Research Station and its allied
activities will have an important bearing on the
efficiency of the work of this department in years to
come. I trust that the building will be completed and
equipped soon to enable the Research in various
branches of Highway Engineering and bridge cons-
truction to be carried out resulting in economy in

construction and maintenance of roads and bridges in
this State.

The introduction of the Highway Manual from 1st
April of this year is also a landmark of great importance
in the annals of the Highways Department. No other
State in India has been able to complete
this type to regulate and guide the officers engaged in
construction and maintenance of roads and bridges. Its
publication has been received very favourably by the
members of this profession all over India and has been
reviewed well by engineering journals. There have

a manual ol
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been demands {rom very many engi.neers o'[ .Oth.e;uslif
for copics of the manual whlc]}‘ tesu.fy 1.0 1t>fﬁuse Whe\l;
Its companion volumes 2 and 3 are in t'he oh n}g. hen
these, with the fund of information }Nh.lCh t ((? ‘coln "
as well as the type designs of hridges a]n lcu ve;

incorporated therein, are also mac'l.el ‘aval ab iaizail:
engineers of this department, they wil sefv.e uls b e
rcference books to guide them effectivelv in the

discharge of their day-to-day duties.

Now a word about the Community Developmem‘
and the National Extensi()nl w.orks. ‘VTh'e fme y:?erd tﬁz:
has elapsed since this association was mc:ugutr ted Of
witnessed a considerable increase in the temp

Community Development works and the National
" ' Many more blocks have been added

X jon Service. ' ‘
Extension 5 The technical stafl

e already in operation.
L?I)};R)O;Cd for tl?e execution 'of thf:Sf: worlksadh;iioali(;
heen augmented by the creation of scfvera dditional
posts. You have been rightly chosen‘ (jr ;a[xryx ho .
these development works for the wellare ~0 [fleh p(;{ip h:
It is not by any accident that the Ofﬁfzexs of t eme %hc
ways Department happeped to be chosen t](; C,Xe,cour he
works of this constructive programm(? ‘y y ol
round experience in the past; your assocl'a?onhwlmasseg
local bodies and your ablllty. Lo move’ x\vxt) 1tl f: oas l(}
and their chosen rcpr(:.sentatlvcs, you MT well sui ed to
arrange for the execution 'of t.hese (le\}eloP;nexle v ko
in which peoples’ participation should also (::zmeg
integral part. When these d(fvcl‘()pm‘(?m ll)r(?gll. area;
are (extcn(lcd {from ycar to year, LOVCHIl‘g‘ ?lfe e
<o as o cover the whole State by the close 0~ ,t 1Cdsc o
i’ive Year Plan, you would hav.c .donc a great cefi }o
useful work to amcliorate the living conditions of the



Highway Maintenance Practice

BY

Sri P. A, KRISHNASWAMI

1. INTRODUCTORY

I. 1. Maintenance is the act of ‘maintaining’ or
‘keeping up’ or ‘ preserving {rom deterioration’. High-
way maintenance therefore consists in preserving a
public road from deterioration or keeping it up in the
same condition or very nearly the same condition as it
was when it was newly built. It should be remembered
that maintenance starts on the very day a new highway
comes into use, and it is a common mistake to think
that it can be forgotten because the road is new or the

surface is of superior design.

1. 2. The evolution of highway maintenance
practice is the outcome of changed traffic conditions
necessitated by a desire for greater progress and quicker
and easier travel. Traffic and weather conditions are
the most powerful in causing damage to the road,
which has to be made good. Design and construction
are comparatively easy as they are designed to meet
certain specific conditions, whereas maintenance will be
difficult since in actual use the highway is not alwavs
subjected to such traffic conditions alone, both in their
intensity and co-existence. Hence maintenance calls for
greater vigilance, promptness, and skill than in the case
of new construction. Greater and closer personal super-
vision and proper training of labour force employed in
maintenance thus assume importance. These difficult
tasks will be rendered easy by keeping in touch with
modern trends and results of latest researches, cultivating
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sincerity in work and g

legitimate pride in (he
resulting g

ood. The personal factor of the
charged with maintenance (hug come
has an immense effect.

1.3, In days by gone (1918
motor vehicles on the road were few
the district officials owned cars then) road maintenance
problem was not difficult since the country carts could
negotiate even badly maintained roads and there were
no complaints also from any quarters! Even officials
used mostly push cycles, bullock carts or horse carriages
for their tours. One district collector once remarked
that the roads were quite good for cycling and he did
not see the necessity for extra grants. Maintenance was
not a problem in those days to the extent it is now. It
séems to have been considered that better surfaced
roads were not essential (o be formed or maintained

under those conditions. Further it seems (o have be
considered not necessary in

employ even technically qualifi
road maintenance., There wer
available with most Road Aut
metalling works. Mostly soft
local quarries was in use for t
surfacings. The result w

s into play and

1920 say) when
(fpmc(ically only

en
times prior 1o 1917 (o
ed persons 10 look afier
e very few power rollers
horities then, for use on
broken stone metal from
he water-bound macadam

as the formation of pot holes
and weak spots. The maximum specd of motor vchicles

then was between 12 and 20 miles per hour,
these defects did not matter
higher types of surfacing th
was not keenly felt.

and so
much. The necessity for
an water-bound macadam

L. 4. After 1920 with the advent of self-govern-
ment at the State (then Province) level and coming
into use of more motor vehicles, and with  (he

officer

Hi(’}lll)a)) Maintenance } ractice
(=] -

ontacts between the public and

atives in government ar'xd local
thei'r CICCtedd re’cll)il:tscer?atzgeve}s)ractigce began o ;}?pr;::;
boctes m'a r1nto cater for the increased tra c.hOds
e dcor'}t}llr\l;;e;s the pattern of traffic ?ha%ied,e?tz;t o
pee 0 suit. e
:)P; maimenanchC :lc?\?efll?ir::%)icrlldt:d on .sever_al fa;/;ogst
sueh (?hange iand method of admin}strf\tlon. ! 316
including ﬁnfancluding the Trunk, the sttrlctZ an | (he
of the ma(,isdmf,vere {Il charge of chal Boc::es (»)vurces
I\‘m:g%iealr(c):nfiition was not gc;o? (t);lv;r;ipt;)n;ocn ;eeded
ne : not oy .
of incom® beingfnggilacs;t?(,):,n Medical Aid apd Pul?hc
o rY}attCr ° as thus very little scope fE)r improving
Health rher'e Wd:mce until this expansion of eduicbzlx(;
nighuey mamltfnservices in turn beclame reS{)lons ble
tional and he'a ttl affic and the realisation of t'e nalso
for inereae mbrtter surfaced roads. Thcr.e was ako
for more an ed for improving -the. exxstmgtrafﬁc
@ laree dem?nr er villages. By this time fas't affc
racks 10 th? abeg more in evidence both in e
continued 19 ced. Better types of surface .t};len hc:n ¢
“umbef and SIL)O m.eet this condition, and wit 1 cdg g
im0 CXISte:fccchange in their maintenance methods.
in type ca

development of closer ¢

N ; demand

1. 5. Present day conditions as ai” ]I:.HO}’; impossi-

Je ’ 1 e 5 l "
X . to r()dd5 ang .

o tter attention , tter technique
more and be ter materials are used and betterte hn?cal
ble unless¥}e]t_ ceds to a high degree both tec

1s needs )

C
adopted. ifi kill on the part of officers. ungi]e
“ny '111C S . o 'a v
and .s.uemlarc however so varying, especiail

conditions >

d non-motor traffic, that thsre
r all cases, though fu1.1. a-
Experience of prevailing

i an
combination of mo.tor 0o
can be no set solution to

i ame.
mentals remain the sa
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traffic and a scientific knowledge of materials and the
effects of weather and traffic in each case are quite
essential for success in thesc days. Selection of the right
type of materials and adoption of proper technique in
construction and maintenance are both necessary.
Besides experience (which can only help us toa small
extent) highway research has come to our help in
finding for us the right type of material and technique.
Highway Research has thus become an important
adjunct to road construction and maintenance. Money
spent on it will be repaid in the shape of construction
and maintenance saving that will accrue.

1. 6. Upto 1924 officers were mostly confined to
works in one district. This denied to them opportunities
for acquiring varied experience possible by periodical
transfers to other districts where conditions of soil,
traffic and climate differed. There was no chance for
gaining wider experience except by exchange of ideas

~and experience at the anmnual meetings of the Local
Municipal Engineers’ Association which was formed in
1917, by study of articles in the Association Journals or
perusing foreign journals. This last no doubt had the
disadvantage of not fitting in with our conditions. Want
of equipment and machinery for special works like
asphalt surfacings or concrete roads was an influencing

factor till about 1930. There was no central pool of

tools and plant to draw from, cxcept the P. W. D.
Workshops or the Asphalt dealers like Burmah Shell or
the Standard Vacuum Oil Co., who were good cnough
to help the Local Bodies with their plant. Fast traffic
conditions demand prompt attention and time factor
has, therefore, always been important. Delayed
maintenance will cost several times more than
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that executed in time, besides 1its attc:ndent WOITY
and annoyance to all concerned. Sometimes ma1'1ual
labour may not suffice to meet the der-nands of time.
Recourse must then be had to machinery. Lack of
machinery meant naturally delayed work. and extra
expense. This emphasises the need for equipment and
machinery. The lack of these or .otherw1se' to' some
extent affected highway practice in the dlStI‘lC(? in
former times. To meet these (‘,.Or.ldltlons .thf',‘ Adminis-
trations pursued a policy of acquiring to a llmlt?d extent
the necessary major Tools and Plant for thfalr improve-
ment and maintenance works so as to be independent

of outside help.

1. 7. With the provincialisation o.f the L F.
Assistant Engineers’ Sevvice in 1938 thf.tlr experience
and services became more useful and this was helpful
in various ways. Finally with the formation of the
Madras Highways Department in 1946 the needs of all
administrations in charge of road.s came to be Ca%ered‘
for, especially in the matter of equipment and machinery
and technical aid. Attempts are now afoot to ensure
proper and timely non-lapsing grants for worké, and
better financial conditions may prevail hereafter con-
ducing to greater cconomy and surer work.

1. 8. With this back ground of information 'it
may be possible to eas?'i]y underste‘md the progress mf
highway maintenance from 1918 ull }he formation o-
the Highways Department. Ano.th(.:r important factor
10 be remembered is that the jurisdiction of officers was
much larger than at present and t_he rr}embcrs of the
service had not undergone any special h}ghway course.
Although this did not matter much yet it had its own
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effect in the matter of supervision and tackling problems
on thespot. At present, however, a number of officers in
the department had been also on foreign tours and seen
for themselves the developments taking place in those
countries. With this knowledge they are in a better
position to make further advances in the matter of
providing better highway services. If the past practices
in road work in the State be examined in the light of
the above facts it will reveal to what extent the past
engineers were handicapped in dealing with the
situation, and how by their hardwork and courage

and experience they werc able to succeed in their
efforts.

2. SCOPE

2. 1. This article is the outcome of a request of
one of the office bearers of the Association to contribute
to the journal of the Association, and is based on the
writer’s experience in active road work for 22 years and
in road administration for 8 years, besides his contact
with other engineers in charge of road works in the
State during the same period. As the writer’s personal
experience on works relate only to two districts some
of the views expressed herein may not be fully represen-
tative of the practices employed in some or many of
the other districts. To that extent the article may be
considered deficient and purely of local interest. While
making general remarks or drawing conclusions care s
taken to give reference to the former L. & M. Engineers’
Journals wherein such general views or conclusions had
been given vent to. In the absence of such references
the views may be taken for what they are worth, and
as the writer’s reverie on his past work.
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3. HIGHWAY COMPONENTS REQUIRING
. MAINTENANCE

3. 1. Highway Maintenance gcncral}y co?sgltfs:
of attention not only to the surfaced {pohru()]rée?S the
carriageway but also 10 the be.rms and s o(;x m,ar, the
road embankment (if any) and its slc.)pes‘lzlm )gan(i
and the side drains (and catch. drains mdln l}iare.asé;(mrV
attention to the culverts, bridges ‘anl ,OF e:; n\:véns i;l
works like Irish dams (or .caus?.ways), retanlndgto Is in
high banks etc. Attention 18 2.1150 HCF((; rouc
a};purtenances such as avenues, mile and‘ u(ri ong s s,

i and direction signs, fences or em.atcatmn
e ar‘king the road boundary, metal loading a‘nd
:t::lf:nz platf&rms, wells or earthin plt: ;is%:t roadside
for storage of water for road works an X

3 9. Asalready indicated highway maintena.nc(t
he b.ecr; demanding the use ‘of tools and plant, minoi
el maj . side by side with manual labOL}r: Th.e
a“d_ maajl(r)xlc,e of these in a serviceable_ Condmon.m
:l:ilrr;}g?e also an important part‘ of highway main-
tenance, and should not be forgotten.

3 4. Fach one of the items has 2 ‘S}')eciﬁc period
in th;:.y;:at‘ when climatic and ot.ht‘r 'COIldlt.IOIlS alr)c ‘mos't‘
favourable for its execution, which, if 50 .tlmed estows

axi benefit. Climatic conditions thc'reforc
the md.x{r-r'ullmart in highway maintenance. Gontinuous
Pl'f‘Y a’ wtiepeffect of‘softer'ling the road sub-structure
(rl(:llclll cllli‘:xsxinishing or destr()ying. its Sup}.)?r.ting pofvler,i

ding on the extent of dramagc' facilities prou(l cc‘
fiepfn -oad bed and surfacing. Continuous drought 128
e o ”T { depleting the moisture content of the soil
:1}:21 eoffetchleOwater-boulnd macadam surfacing to such an

. . .
tent as to cause both to disintegrate and crumbl
ex ¢ .
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under traffic. Another point for consideration used to
be the frequency of road maintenance works, and this
depended on the intensity of traffic, climate, and physical
characteristics of the country traversed by the highway.
Thus frequent attention would be necessary in hilly
areas rolling country, in the case of steep gradients,
and invery heavy rainfall areas. But the frequency and
extent of maintenance repair had to be varied depend-
ing on finance that was available rather than the actual
needs at times. But now with the use of machinery
seasonal work is not so important.

4. DRAINAGE

4. 1. Want of drainage is the severest factor
causing rapid deterioration of roads with permeable
surface. In the past, surface drainage had been
provided for, while the sub-soil drainage does not
appear to have received much attention. Surface
drainage was taken care of by the provision of cambered
carriageway, side drains and catch drains. whereas,
under-drainage was not specifically provided for except
to the extent that the side drains aided in lowering
capillary rise of moisture in road beds. This problem
was therefore serious in situations where road bed
moisture reached a critical percentage, resulting in
frequent formation of pot holes and ruts, and sometimes
in impassable road conditions.

4. 2. The usual method practised for maintaining
surface drainage was to have all the side drains cleared
in advance of the monsoons, and sometimes during the
monsoon itself and prevent water stagnation on road by
preserving camber. The difficulty in the ecarly days,
when gang coolies were not employed, was to get
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sufficient labour just prior to monso'ortl, rr?ost. oftutr}:{
labour force being drawn from the x'lllfg‘e aglrlcuy.lla !
workers. But attempts were made to .tmm l‘l(’ vi :g“
ks with success. Still these men wi
not care for the road works until their field wr(I)lrc')l;l\;j:
over. It was not possibl.c to have ganfgsf l(r)lr(llg onthly
wages on most roads owing 10 wanliI 0 1 _i(.meer ¢
W()(l'ds* of late (R.B.J K. Krishnan 2};1 ganp oncer of
those times) < the mile cooly system 1 'V\.Ck w ke lh_c
good but costly . . . - B.th I was 'HCV.C; leycn e
system as the abuses will creep m’TloW )1 o
x\lparl from the fear of abuse, fundsa ;tt?( qurﬁcé
werc insufficient. The road ca.mbcr for ¢ c}: ing s } (les
lrainage received attention either by patehmgup ho
- ewals but not to the extent desirable
( of funds to replace werc as and

",G ~

U/

labour on road wor

or periodical ren
owing again to wan

F1G. 1

when it occurred. The deth.of 1‘u‘ls an(‘l }‘101(:\57 zllt()\\e}uf;(;?l:;
during their forma'li()n, \repalrs are 1}ei}i:sa;'_lmber fec
drainage is 2 function of trhc sl(?pc'()1 ' %6( mber and
the width of rutor hole. Thus d‘ ’131“] cambere
road ruts 12 inches widg sh(?u](l bL 1(‘,pa‘1? Cy("?vll}(fé thel
depth reaches 3 inch (m({.e fig. 1 I Olh(}l \\1:;]{;3 i
hold up water which will soak lﬂlO.l‘lf‘ . ,(u(,nd(,d
soften the soil. A]lhoughl the }l)m‘;ns w<:(; 111;1);5 ‘t.ccei\.éd
‘ . entire length ot a road, .
il(:tL?]rl(i):)li};zuttl'lt‘.h:caches where the surface was renewerdr."
/ *Vide The L. & M. Lngineers’ Journal. Dec. 1921.
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The importance of keeping the berms trim and o
proper slope to drain off water falling on the carriage-
way was gradually impressed on the coolies and
subordinates by increasing the estimate provisions
and enforcing earthwork. In the early stages metalling
was the only work receiving attention. It was also an
item which was paying to the contractors. Templates
were reluctantly used or not used at all and eye judg-
ment was relied upon. But in course of time use of
templates not only for the surface but for the berms as
well was insisted upon and the men began (o get
accustomed to its use. It has been the experience that
surface gets deteriorated once the drainage is neglected.
A suitable camber not only keeps the surface from ruts
and holes but also the bherms free from gullies and
crosions. These develop where the camber of the berms
orfand the surface is excessive. What should be the
camber is usually a matter which not possible of quick
solution. It is however ascertained in this way. In a
locality a stretch of road that is keeping up well is
selected and the camber actually existing is measured.
That will suit similar localities for similar material.
This worked very well in practice. Further, by gradually
instituting timely patch work the necessity for providing
for metalling to the same extent as before had vanished
and the saving thus effected was utilised for berm and
other earthwork on the reach. At the present it may be
possible to use a caterpillar tractor with grader and
back sloper for these works without having o depend
on labour when labour is scarce and thus ensure timely
work and avoid unnecessary expense due (o delayed
maintenance which would otherwise result. 1t was also
found that in many cases the earth cleared from the
side drains was not all usefully employed c¢ven when
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1Y
O

the soil was good. It used to be.: also thI‘OV\fn in ?ucl}t ;;
way that it used to be washed into t.he cllram agz;ma ti
a rain. It was insisted that tbe spoil, if of goo ‘ear ,
must be used for either widening t'he berms of S'tr'er?%.
thening the approaches to culx@rt in the near \\\/}ﬁlnl \t
or for closing small erosions in the margins. ert1h]
was sandy or silty it was got throw.n as a ridge at the
extreme road limit or used as a filling for avenue pits.

4. 3. All this was possib.]e on main roac_ls. But t};le
village roads could not bc.glven any attention f;tc-:n;
firstly because the fund available was quite f;;mu T}ll n
for éven levelling the I‘}ltS formed by tral lc( . eds
roads were first administered by the Ta ub oar -
which had a large number of such roads t}? fe (rjr;agr
tained on paper but could not spare ciln(')ug OumneWhal
the purpose. So they were maintained mn a; wha
passable condition for carts, wh1.Ch did rlllot cma -
high level of maintcnancc.:. 'ThlS was t e‘ casbeen;n e
la;er twenties and early thirties. But gool)n Fars ttgmion
filter into villages with the resu'lt that ett'(?r atte ;

% lled for. Then the unimportant village tracks
VV::::eCea;imin\ated from the list O.f maintenance alncflt 50
more allotments came to be available for thovse‘ ef m‘
the list. It was at this stage that culvert constructions

and surfacing for village roads started.
< * ©

4. 4. The most troublesome reatvch used t‘() be that
with heavy or high embankments. Water ﬂowmygdd(c)]“ig
the slopes had to be diverted along troughs pr;\vl e tllle
Ihé slopes, and the slopes turfed or l'evel'ted. 1 y,\/enl the
slopes needed for the banks were not ratlonawh re at};C
{0 the nature of carth forming the banks. W s:)e e
sbil was fairly good and hard 14 to slope was adopted.
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In loams and soft clay soils 2 10 1 and in very loose soils
3 to 1 was prescribed as a thumb rule. But novlv ‘\‘vit};
the advances made in soil mechanics and the establish-
ment of a soils laboratory, the scientific adoption‘of
bank slopes to suit the soil characteristics has become
possible. It 1s also possible (o eliminate al] possibilitv
f)f water reaching the sub-soil to the extent of reducin'gr
its bearing capacity, by selecting the right type of soil
for the formation or by suitable improvemen |
soil composition where this is possible.
under-drainage problem can be solved.

t ()f(txisling
In this way

4. 5. The following extract of Telford’s specifi-
cation published in the Journal of the L. & M
Engineers in 1926 as worthy of adoption then, will show"
what was considered sufficient for work in those time:

I. SHAPE OR CROSS-SECTIONS

“Upon a road of 30 feet width, the sides should be
9 inches below the surface of the middle. The best line
of the cross section is a segment of a flat ellipse. This
shape not only assists the water to pass from the cengre
towards the sides, but contributes to the drying of the
road by allowing the action of the sun and air (o
produce a great degree of cvaporation. Surveyors ought
to use a level in giving roads a proper shape, in order
that the surface may be of one uniform curvature
without the smallest deviation in any one spot from lh(’:
prescribed line of the cross section ™.

1. DRAINAGE

“All ditches ought 1o be on the field side of the
road fences, and to be connected with the natural water
courses of the country ™.
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« The stone cross drains and culverts which pass
under the road should be numerous, and continued

7

under the fences into the ditches ™.

« In order to keep a road perfectly dry, openings of
masonwork should be made from the side drains of
the road into all these cross drains, to carry off the
water collected from the surface of it. The bottom of
these cross drains must be well paved, particularly at

these openings .

«It ought never to be forgotten that in order to
have the surface of a road perfect, it must be kept

completely dry ™.

« All land springs ought to be carried from the
side of the road by under-draining ™.

4. 6. With advance of time, as traffic increased,
(he income from tolls (which was a good source of
income for Local Bodies) increased and'more funds
were allotted for roads. It was then possible to have
permanent gang coolies at least on Trunk roads (now
N. H. and P. H.), and heavily trafficked II‘ class l:OB.dS
(Now Dt. roads). These gangs were Provl{de:d w1th‘ a
template made out of a wooden scantling 3 inches by
1 inch and 4 feet long. In most cases where' remetalling
the surface was done the picked up unserviceable stuff
from the old road used to be spread and levelled on
both sides. This to a certain extent stabilised the berr.ns.
Growth of turf further stabilised these. In old high
embankments with loose soil the use of lh'e, edge bunds
(sce fig. 2), to prevent indiscriminate erosion of berms

and slopes was introduced. This helped in diverting the
| (also

road surface drainage water into the troughs
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called water shoots) provided in the slopes. These
bunds were useful at the approaches of bridges and
culverts also. These were turfed and maintained.

4. 7. In quite a number of cases the available
road land width was so small that the side drains were
rather close to the toes of the road embankments. [In
such instances maintenance used to be difficult and
costly demanding more frequent clearance of the drains.
I.n cases where the highway ran alongside a stream or
river and almost parallel to it for some distance, road

+—E0LE BUND

’% cuGH

SECTION |

e S S Y
- SURFACING, ’
'

'

FALLING

! .
losose | “EDGE BUND

PLAN
FIG. 2

margins and bed get endangered during times of high
floods.* Protective works such as revetting of the ba;)k
slopes, and training works by Planting ¢ nanal® of weeds
or building groynes had to be done. All these shown
the necessity to plan from the very star( (o build a road

: ;ko}'t‘al‘ary’a-r' B%idg? to Puthur road in Chingleput De,

. . . . and Madura-
Tondi road in Ramnad arc instances of thig nature. tura
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$o that surface and under-drainage water will drain
away quickly leaving the road dry, and.ﬁrm. .Even
today perhaps the problem of under-dramag.e in the
case of old roads continues and awaits a satisfactory
solution. Clearing blocked culvert vents come under
drainage. This will be dealt with in greater detail later

under culverts and bridges.

4. 8. Defects in road drainage were not of much
consequence in days prior to motor traffic. But in later
years (after 1928) this problem was ke.enly ltelt. T.hc
following extract from the L. & M. Engmeer‘s‘.Assocu%-
tion Journal for Dec. ’30 will show the position as it

stood then:

«“ Where drainage arrangements are defective, as is
the case in most parts of our roads, we ﬁnd the m?ds
yielding and huge pot holes formed during the rainy
season. Except perhaps in the Chingleput and I.(xsma
Districts the road crust has no soling to support it and
is hardly 9 inches thick ; and in several portions not even
6 inches thick. Side drains and catch drains are not
kept in good repairs to carry off storm water. Perfect
drainage arrangement is therefore the first th'mg to be
attended to if we are to economise in the thickness of
metalling. In the dry weather all roads are good
provided loose metal is removed from the surface, anfi
the road carpeted with a thin coat of gravel. It is
however a different spectacle during the wet weather.
It is therefore essential that, where the inundatipn
level of the country 15 high and the excavated drains
cannot be kept dry, the road embankments have to l?e
raised at least 13 foot above the inundation level. We
cannot claim that we have done all that is necessary for
safety and economy of the road in this matter”.
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The problem of heavy motor vehicles became more
serious by 1937 when lorries and buses on roads
(including a few village roads) increased, and due (o
their increased weights and impacts drainage defects
got magnified and more frequent and constant atten-

tion had to be bestowed. This meant increased main-
tenance costs.

5. BERMS AND SHOULDERS

5. 1. Shoulder is that portion of the carriageway
adjacent to the surfaced portion giving alateral support
to the surfacing. In roads laid out in the past it was no
better than the portion of embankment or cutting
prepared for receiving the carriageway surfacing. Berm
is that portion of carriageway formation wid(h beyond

the surfaced portion. This was already referred to while
discussing drainage.

5. 2. Shoulders and berms were of carth only on
most roads. The soils used in the old formations were
merely those that could be obtained from borrow pits
at the locality and as such did not possess the
charcteristics needed for a fully drainable soil or soil
with the requisite plasticity properties to withstand
water action without deterioration. Their maintenance
was therefore adversely affected by this defect in their
original construction. Further, the problem of main-
taining these was closely related to that of the surfacing
which, in the bullock cart days, was maintained (o
widths ranging between 6or 7 feet in the case of village
and minor roads and 8 to 16 feet in (he casc ol more
important roads. The width of berms usually ranged
from 4 to 6 feet or more. In the matter of maintenance,
next in importance to drainage came the surfacing,
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shoulders and berms, ?‘nq the ca:zlziivg?g/df:;?:;;ozso;
as Jarrow surfacings we .
:rl:(t',)z;gif'o;\ci::nomy. In narrow surfaced r%adsn:;rwi'i:
seen that, even with bullock ‘Cart traf’ﬁ.c, the meeg’iné
came to be used by them while overtakl(r;g} olr necting
other (raffic anfc?l he fji;?il()igz(ltllr::s Eﬁ:e rzl(t)s(:;rgd holes
y facing. For main £ >S¢€,
lhl:l(dstl:: t:lgigle(l up and}he ()'riginal c‘,amberf‘ alx:rdfafirrzlisse
had to be maintained as in the La?(‘ o ds ffact {hc.
These defects developed exactly at .f“? € g;zlso o,
surfacing and invariably the | sul acgn:gis e
damaged. Although in the early stag'x:i o exca;ated
of sur;kcn placesin berms used to bi wi 11' t zfvaq avared
carth (sometimes €ven sand and st t) n? o fégt cacily
available, so long as th.ere was no 1rmp2L(C)rarily for rahe
this appeared to serve 1ts purpgsziem(;; incre,ased o
time. Butas b tlrafﬁ(‘fai}i)r?;a:veitdtﬁ? that came to be
i i ¢ sur L. :
:;;L};)tg:lezlll]:rszd:;SE:l to this) better qt.xality ?ar}ih, gircak\;ii
. well mooram ar even the screenings o' the p ed
o .arified material from the r(_)ad SUI’f.dCngS ca "
up l())r S:;ed for the purpose. This p.ra(:tlce haccil lt é
te(;fc(»(; Of making the berms more serviceable ﬁ? d.ess
uln Dulz to increase in motor traffic blinding
nd macadam road surfaces had to be donci
wiodically as is explained in later paras. The n?otoxf
p(‘“‘o'l-/ Y elling at high speeds had the ef-feu 0
VChl(:](zl,:(ri‘;\q the blindage materials just outside the
accumulating

travelled way on either s'ide.‘Th’is fOfmt?d‘,}] 1;({(;02;5;:
of time, a small ridge (vide fig. 3) Oli‘Cd(' “.v ¢ and
unless cleared periodically and more csﬁ.ecxaohtinuous
a rai ade the rain water stand Ent in ¢ !

hoets. alt gside the metalled portion and soak into

and weaken it. Wherever the mile-cooly

vulnerable.
of water-bou

sheets alon
the shoulder
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(gang cooly) system was available this accumulation
used to be, then and there, got levelled or shoved

on to the slopes beyond the berms. In the case of

improved types of surfacing, even if this accumu-
lation did not cause any serious harm, it used (o
present an unsightly appearance and had to be dealt
with as above. Whenever a water-bound macadam
surface was upgraded to a better type (asphalt or
cement concrete) strong shoulders or kerbs were
provided consisting of 12 inch by 12 inch stone packing

MUD ACCRETION
DUE TO BLINDING

SHOULDER

FIG.3

or granite or c. c. kerbs. In course of time it was scen
that a well compacted berm with good soil was found
to turn sandy or become friable at the top making it
difficult to be settled against traffic currents. This was
due to the clay and silt fractions in the top soil having
been washed away by the rains. When this happened
clayey soil was added to the berm which had (he cffect
of stabilising it. Wherever available, nodular kankar or
well-mooram was used for this as these materials formed
a homogeneous compact surface after rains, which was
both smooth and hard in dry weather. The former
however must be well consolidated with = rammer or
roller. Inspite of all the care rain gullies used to form
during rains in berms, eroding the slopes in all embank-
ments (see fig. 4). Promptly closing them as they formed
had become important on all heavily trafficked roads
and bus routes. Unless properly closed they  will
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ly dumping earth

- The old method of merely ! 7
re?p}t)lfze pell-mell and sectioning and le\’elllng proved
1“ (l;e a waste. Therefore the method of bethlxlg the§e
l?ans’versely and longitudinally and filling with earth in

layers and consolidating came {0 be adopted as the

ly satisfactory solution. As an additional precaution
only s

BANK SLOPE& BEFORE EROSION

P
g ‘\ AFTER EQOSI\ON
FiG. 4

] fed.

the slopes and a foot width at topqu(?;i to }ll)e itssr ed-
z in the science of soill mechan
advance made in : :

The ossible now to select the most suitable soil for
and maintenance of roads, more
-base, shoulders, and berms and. t.hus
due to weather and traffic conditions

made it p
the construction

especially the sub
minimise damage d t
resulting in less maintenance cOSt.

6. EMBANKMENTS

6. 1. Fairly high embankments will generally Ee
vith i low-lying and inundated areas, at t e

hleslgf bridges and culverts, when t'he road is
o - tank bu;1ds, flood banks and the like, and in
ta}ken 0(\1’61. ) hat sections. Even in other areas, banks
hl'll e e m'ged {0 obtain the necessary grades although
Wlu’ ° r'eilmrma not be much. Sometimes banks and
then: hee 1;18 be Zombined. In the case ofembankrpents,
CUl'tlr:gS:r;lcc problem used to be the preventlonﬁ(i)f
:rlllaellrr1 secr:tlement, sliding or sid_e-shppmg guektcS)Oitlraduz
i ter action or softening of the ban due
o Popature eeping in. Settlement was usually provide
tfo motslt‘;: (gmg of construction. Subsequent years of
or a

met with
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slow traflic h: T i

—— h('ld further consolidating effect. Water
pres: rose 1n cases of roads over tank bunds : ;
inundated areas. In the former i in

charge of tank case the authority in

the water slope a;cg)ki care lO.p.rovifje revetment to
arcas this had i ben drgz;ntl':lmr})]g it. In inundated
Maintenan y the road -authority.
o b ar Cbe;ifliu;h revetments where the existed ha};l
embankments had 1e}i)artme-m' The rear slopes of all the
The closing of rain 011-e maintained by this department.
of highwa;, engine glf %es.on the front slope fell to the lot
o Tong leads for his proved to be expensive owing
roads in such sit r carthwork usually involved. The
WOorry to mainta?xatlo.ns were therefore a source of much
Careful attentior: V}\l/;tél :i)lebma(?cquale funds available.
slopes o ¢ given (0 the berms
pr(?tectiavse lxg;i‘?t;i under drainage. Maintenanc:lﬁ'
and hence difﬁc;l: \:i:lfllilfgvs:f;rrzlenl }?lroved 10 be costly
for road ; slender allotments avail
e aligrrlnrzgllttenafmcc. This .cr'nphasised the nccgbtlc(;
s fap i oblroads entailing high embankments
also there and ca e Problems of sewage water wa;
years to preven:e? little could be done in the earl‘
effects by lower t 1s;" except to minimise its harmfu}]/
25 already ox l’n.g of the sub-soil water level by drainé
Al sonl p‘dmed under drainagc (sce para 4 A

setiiements were para 4. 1)
patching.

made good by earthwork and

7. DRAINS
7. 1. It was indicated in para 4 ¢

and ti Jearanc para 4. 2. that periodic:
needet(;nclzlri i;](f;::‘nc? of drains was esscntlial,l()(rl]l,(h(].li
e L.utxon‘ more especially in rcgard l.
ieccssary to effect proper flow of water, ¢
only available supervision for this was (hat Wf'dl(.x: I"ht,.
Levels were not available and could not bcom:;::t?i:csi
ec
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scientifically. All that could be done was to see that
water flowed without obstruction and there was no

This could be verified only at the times of

stagnation.
It was only

rain. 1t was thus a work of trial and error.
in this way that a correct section and fall were main-

tained. Naturally it did not have the best effect.

7. 9. Where catch drains existed, in a few cases
as seen that the catch drain water was entering into
This was due to insufficient section of
nd the bund between the side and
catch drains not being kept up to the proper level. In
Jocalities the catch drain was got widened and the
proper level. It is perhaps
hese days that these drains
levels and standard cross
g instruments. In this
a very great improve-

i w
the side drain.
the catch drain a

such
bund strengthened to the
too much to expect even in t
can be maintained to exact
sections with the aid of levellin
can be a(:complished it will be

ment on maitntenance.

8. CULVERTS AND BRIDGES

g. 1. Theold constructions were mostly or brick
or stone masonry with granite slabs or masonry arches,
and some culverts with even earthenware pipes existed.
Most of these were not strong enough theoretically to
carry modern heavy traffic or even sufficiently wide.
laterite stone masonry had also been used.
as only the country cart and horse
carriage traffic the maintenance of these was not

difficult. Several of these structures, especially the old

pointed with lime or surki
idges were some steel structures
had to be renovated
pcriodical

In some,
So long as there w

ones were plastered or
mortar. Amongst the br

also. The plastering of pointing
wherever withered. The steel members needed
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repainting. It can not however be said that prompt
attention was given to this part of maintenance. It was

only after the advent of motor traffic that systematic
attention was given to this.

8. 2. The width of roadway over several culverts
was 8 to 12 feet, which proved insufficient after fast
traffic developed, and was increased by lengthening
the barrel on both sides in straight reaches and on the
inner side in curves. The necessity for widening was

a moot question then, as the following extract*
will show :——

“It was thus necessary to fix a safe minimum
width of roadway over culverts. The old culverts
replaced could not be taken as a guidance. They
were necessarily very broad ; they had no parapets
and their edges were notoriously unsafe for wheels.
Nor could the permanent culverts in the district
furnish any clue. They ranged from 8 ft. to 20 ft.
and this wide range was not narrower even on one
and the same road. There are even today on the
most important roads 9 ft. widths over bridges and
culverts. The maximum width which I have
noticed as occupied by a cart and bulls is 6 ft.
Seven feet is laid down as the maximum width to
be allowed. Allowing 18 inches margin on either
side, the width was fixed at 10 ft. which left in

ordinary cases, at least 2 ft. space on either side
with a cart in the centre *’.

Now 24 ft. has been fixed by the I. R. G, as necessary

for present needs, and it is the standard to be
followed.

* The Madras L.. & M. Engincers’ Journal, 1920,

-
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8. 3. While carrying out this improvement,

y y y (0]

- ning of damaged and eroded portions and
o re ;icme. This helped to clear tl};e
small culverts which coul'd not be
blZCk‘e'c:szeél(;::z:t?sffactorily. In not a few instances,
this » led that the masonry abutme'nt ha_d no
::letcr::(ttze;;ing. These were provi.ded w1t.h tsusl(t:;:\)ll)llre:
looring in the vent as a precaution aga:imshat ur
(Fcf)f?cieﬁt drainage requirements .demgnde- tin the
J should be kept clear an.d ooring g
o i, This came to be recognised when the effects
C‘f‘]d}t}ol“- lect became noticeable with the.col]apse
¢ he side w Ils. scoured and exposed foundations, arfd
o Sldefwa ,roaches. The following instanc.e will
e atll)ls of 2 maintenance gang. The existence
o e apziln ;1 high bank was not known even whedn
OfaCUI.:;C;”S and culverts were serially numbered,
;)hc b tii tank never dried up and no one went do;vn
o amination. When the tank bed was dry
the bank for o ar this was detected, and the culvert
T ‘ The structure needed exten-
i irs to the abutments, brick-arch and ﬂoolr.
eken ¢ lvert granite slabs had to be {:requenty
Bmkendczsvthe intensity of motor traffic mcrease}t}i.
"CP.‘aCe s be a common feature on some of.t e
This seem t:t present. Before improved surfacings
foace ev:?ded these were replaced by pr.ecast OR C;
e et d for the Madras B-Class loading (10 ton
Slabs‘ deSlgn(im road roller) and the culverts were
“‘_)mmal Ste‘:(‘ ft. clear on Trunk roads and ?4 ft. on
;Vlld;med toa(is) R C. slabs in situ were also Jaid where
class roads. K.

facilities existed.

cement plastering we

unusually in a .
was brought on the list.
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8 4. On several roads there were very old
culverts that were considered unsafe to carry either the
10-ton roller (the use of which had by then become
essential to effect the consolidation of the hard metal
which came to be adopted for the surfacings), or the
modern fast traffic consisting of buses and lorries.
They were got strengthened as and when funds became
available. This lessened the frequency of failures of
culverts on roads that were previously causing hard-
ships and annoyance to the road users, not to speak of
the dangers involved. Inspite of all this a good deal
of work still remained to be done. Several missing
culvert parapets had to be built and cement plastered,
keeping a uniform height of 2} 10 3 ft. It was only in
the case of long structures on high banks that taller
parapets were maintained.

8. 5. In the case of bridges also, similar improve-
ments and repairs were needed and carried out with a
few exceptions. In these instances proposals for
strengthening were kept back owing to want of funds or
because alternative routes for heavy traffic existed. The
steel bridges could only be painted once in 4 or 5 years
and it was found insufficient to prevent rusting, pitting
and deterioration. In fact two bridges on a trunk road
deteriorated to such an extent that strengthening or
replacement of truss members was necessary. In one of
these the buckled plates of the flooring supporting the
roadway rusted so badly inside that holes formed
through them and road metal started falling down
endangering traffic. This happened in spite of a layer
of concrete provided over the buckled plates. The
metal in use was laterite. The deep holes that formed
on the bridge surface allowed rain water to soak
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through ; and the damage was caused. The plates and
laterite metalling were replaced by R. C. slab and

cement concrete SUTfﬁC]l’lg.

8. 6. The culverts and bridges'not only serve the
traffic but are also helping to dr.am .the roads. The
extent to which this drainage is maintained so as n(?t to
cause flooding of the road will depend on the mainte-
nance of the full waterway of the structure as designed.
It is therefore important to see that the vents are not
blocked up and that there are no shoals or oth}(]er
impediments to free flow of water in the vents, éha;t ;
sections up and down stream are not restricted. Bot
irrigation and drainage culverts need clezll)tzance,lmor;:
esp;cially those with very small ventways. 1peIcudvczr
used to be cleared with strong bar.nboo poles. In Olrég
this care has to be taken that the pipes areonot damag:? .
There used to be trouble unless proper sill was maltr)l-
tained. The channel up and down stream 'also is to be
maintained. Earth required for strengthening berm.s or
the culvert approaches used to be got outof the Clzltéln};gs
made to train the stream. Vents used to be bloc e \;
growth of vegetation, by boulders and. fo'rmﬁtxox'}}?
;ihoa]s, which had to be removed- perloc.hc.a y. ! e
flooring in the vents, aprons and their retaining v.va' S,
and revetments of the approach banks ‘whe.re dexx;/tlmi
were also periodically attended to a.nd repaire l.h osh
of these could not be met out of maintenance alt gufg .
a real charge on it. Special grants were got all(;)t.te | ((;1
the same. Normally maintenan'ce grants shoul. inc uhc
all the above items of repairs. In one brldgg the
channel banks were gctting_ b.adly eroded, an }:as
rough stone flooring started smk'mg, and th-e strfafganks
developed shoals (see fig. 5.) Besides revetting the
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and repairing the floor, a leading channel for more
than a furlong was cut and groynes constructed to train
the river. Generally culverts needed more attention

REVETMENT

BRUSHWOOD
‘= S00YNES

! MIDE DRANAGE

FIG. B

than bridges being too small in its components, and too
many in number. The roller or sliding expansion
bearings of bridges used to present difficulties. The
arrangements provided used to be not quite satisfactory
and at times inaccessible; and greasing and keeping
them sliding difficult. Unless interest was taken by
higher supervisory staff' this would never be satisfac-
torily maintained. Want of free expansion showed itself
in cracked piers and abutments in the vicinity of the
bearings and sliding plates. These had to be often
cleaned, free of road dust and mud and greased and
well kept.

8. 7. The irish or vented dams or causeways werce
maintained similar to culverts and bridges. Where there
were water level gauges at the ends of a causeway the
maximum safe water level over it was indicated by
painting red the portion at and above this level to
prevent traffic using the causeway during such unforda-
ble floods. During fordable floods the roadway over
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the causeway would have to be frequently inspected in
the case of waterbound surfaces, and §cours 'made good
(if possible) or traffic warned about it. This was not
always feasible. So the roadway in such places was
paved with stones or concrete to prevent scours or
sinking of the roadway. All these repairs and improve-
ments could not all be done together and were carried

out gradually in stages.

(to be continued)



For all round improvement of transport

Mr. WENZEL SAYS:

“To increase the efficiency in motor transport, it
should be made possible for vehicles to carry more
weight, and to reduce operational costs, road surfaces
should be greatly improved and well maintained. To
enable vehicles to carry more tonnage it is essential
that bridges and culverts should be substantially
strengthened. Against the weight limit of approxi-
mately 32,000 lbs. for a transport vehicle as was
visualized by the Policy Committee of the Indian Roads
Congress in 1940, the present permissible weight limits
in the country range from 14,500 lbs. to 20,000 1bs.
This one single factor is responsible for an appreciable
portion of the present high cost of motor transport by
limitation of loads. Therefore in my opinion a top
rate priority should be given to surveying bridges and
culverts and strengthening them where necessary to
carry the following laden weights:

National Highways
State Highways
Other Roads

28,000 to 32,000 Ibs.
22,000 to 26,000 Ibs.
18,000 to 20,000 lbs.

Most of the new bridges and culverts which have been
constructed since 1943, should be capable of carrying
these loads, and if the older bridges and culverts are
likewise strengthened during the next five years, the
efficiency of the nation’s road transport will be benefit-
ted-far more than by constructing new roads .

-
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TRAFFIC SURVEY:
« Tt is well known that the smoother the road

surface is kept the longer is the ].ife of a.veh‘ic]c;nd t}'1e
cheaper its cost of operation V\./hl'le playing it. . hus in
my opinion, a separate top priority sh(?uld ‘bedgn'fcnﬂio
surveying the important traffic bearing roa ds in the
country carrying principally goods .traﬂ'ic an x.mpro;
ving and maintaining them. This will permit nof
only a substantial reduction in t.he operating cost o

motor transport, but will likewise enable traffic to
move at substantially higher specd. and thu‘s als’(’) result
in more transportation actually being provided ™.

“It is possible that.if these two priorities are
adopted and proceeded thh. tbat,not much mon;y mEy
remain out of the Commission’s allotment for the
construction of purely new roa(%s except those thathalre
financed out of community prqjects, but I cannot E p
but feel that it is far more important to ensuedt at
existing roads, bridges arfd culverts be improve ee(sic;
that they can carry an optimum load. at grea_;er sp
and at lower costs, all of which will provide more,
better and more economic transport. As ‘tractilspo:;rlls
improved and is developed on the present 1loa sysrate,
and many more vehicles find it economica to ogef m,
revenues from motor transport will increase ‘;m ; roh
these new revenues new roads can thf:n be built. Int g
interest of increasing the nation's transkportt i,r:.e
especially road transport, and to likewise ma e 1.t.m re
economical, I earnestly suggest these two p.rxondles.
the Planning Commission for careful attention during

R A -y
the next five years . = e
T\ ? /?5 " 1956
Extracted frogiy"' ;‘he Aufo/Spark’’ February .
- Ve ~
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SATHYANARAYANA BROS. ¢
] -
E} CIVIL, SANITARY & CONSTRUCTIONAL % et
B ENGINEERS & CONTRACTORS B
1| ]
% Specialists in : %
g DESIGN AND CONSTRUCTION OF R. C. C. STRUCTURES, ‘lg
% BRIDGES, BUILDINGS, SANITARY INSTALLATIONS ETC. %
& Manufacturers of : %
o]

A

g QUALITY BRICKS & TILES

E‘I[ SANITARY ENGINEERS STOCKISTS OF
@

ol DALMIA CEMENT

5]

El' Registered Office:

25, EDWARD ELLIOTS ROAD, MYLAPORE,

MADRAS-4,

Telephone: Telegrams: Grand Southern Trunk Road near Meenambakkam, Madras
ﬁ 85514 + SATHBROS " Madras
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| | Concrete Roads
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concrete roads give longest

The Test Of service at lowest cost.

The Grand Southern Trunk Road

Branches in Madras State :

=)

No. 11, Brick Stock Road, VILLUPURAM

(South Arcot District)

Time and ( near Meenambakkam ) illustrated

here is 25 years old and is still in

Tl'afﬁc perfect condition.

Mavur, VADAPATHIMANGALAM,

Near Tiruvarur (‘Tanjore District)

SATHYANARAYANA BROS.BRICK WORKS

SIVABUTHAM VILLAGE, SAIDAPET TALUK
Telephone No. 61513

THE ASSOCIATED CEMENT COMPANIES PRIVATE LTD.
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’ THE CEMENT MARKETING CO. OF INDIA PRIVATE LTD.
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The master builders of another
é day built even better than they
knew. The temple towers built

:Q) of stone and mortar which stand

aloft even to-day are a permanent th

f 5
& tribute to their proved skill. : -

And to-day

SANKAR BRAND PORT-
LAND CEMENT stands out as
an ideal building material for
all  structures wmbining
Soundness, Strength and

¥ Scabihty. M6 8 3 concrete
i compliment to modern design.

DT play a vital part in India’s future
~ . 2 prosperity
Bl pLACKWOOD HODGE (£)

BLALAWOOD
wooct BLACKWOOD HODGE (INDIA) PRIVATE LTD.

KACTORY . SANKIRNAGAR

CALCUTTA » MADRAS DELHI - BOMBAY
ASSOCIATED COMPANIES BRANCHES WORKS AND AGENCIES THROUGHOUT  THE WORLD

EG/NA
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Q"‘u,;, GANNON, DUNKERELEY & CO0., (aoras) LTD, ¢

. h‘ﬂifumen«we call it Mexphalte- -5 used for o ) GN CIVIL, SANITARY & CONSTRUCTIONAL

a7 BHOUGHOU s Lasting ang g ENGINEERS
S changing temperaturers and monsr.on f(lt;dxlfc;n;{. ‘
*

The Burmah-shel Refinary at Trombay. !
14 R 9% RY 3

Cr with the
Specialists in:

DESIGN AND CONSTRUCTION OF

bitumen will be prediuced _
) \
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BYSTY Year Roads are the means

cifies‘igs’;?r::;mé“on betwaan ll?'i:n R0A0S Concagss

are essentia) fov'ti?:‘m"v‘v‘; y inacar oisren R. C. C. STRUCTURES, BRIDGES,
an :t:lrc:uml and indusirial fiﬂ‘;?sz”,;;,’:f:h,m " BUILDINGS, WATER SUPPLY AND
et DRAINAGE SCHEMES, SANITARY

INSTALLATIONS ETC.

::S\frhﬂ Dressing in France*
“h'ﬂdl Surfacing wieh Sheferete™
New jersey Turnpite

PRESTRESSED CONCRETE

Manaping Agents for:

ASSOCIATED INDUSTRIAL & ENGINEERING
CORPORATION LTD.

*

Registered Office:
14, BOAG ROAD, MADRAS-17

Telegrams :

b

Telephone :

Sole License in South India for the
ITALIAN *BR°® SYSTEM OF

g 88316 & 88549 “ VITOPUS '*, Madras.
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MUNICIPALITIES and CON-
TRACTORS all over India have
already bought hundreds of
these units.

Here are three of the “O.K.”
range of strong, well-designed
Road Builders. Roads now-a-
days are built faster...more
efficiently..., with “O.K.” Road
Building Equipment.

O —— il
. Al ! 1 ~
" -'.l!_-—

=

“0.K.” ASPHALT BOILER

250 Gations Coaf Fired
200 Gallons Oil Fired

.
’
b PEPENN t

“0.K.” MORTAR MIXER
500 cubic fe. capacity per 8 hours
driven by $ H.P. Engine. Overhung
adjustable shaft, C.1. Rollers, Sectional

“0.K.”” ASPHALT MIXER

7/5 cubic fe. capacity driven by 14/18
H.P. Engine—Pneumatic tyre or
C.I. Whaeeled Design. Chilled C.I.
Chamber. Manganess steel raplace-
able arms and tips.

Write for details to:

THE EAST ASIATIC CO. (INDIA) LTD.,
Sundry Machinery Section

P.O.Box 639, BOMBAY. P.O. Box 364, CALCUTYA. P.O. Box 146, MADRAS

Er/MIMACA ABAM -4 DARIFZAIADL

“If a man should succeed, not in
striking out some new invention—but
in kindling a light in nature, a light
that should at its very risind, touch
and illuminate all our border regions
that confine upon the circle of our
present knowledge and so spreading
further and further should presently
disclose and bring into a sight all
that is most hidden and secret in the
world, that man (I thought) would
be benefactor indeed of the human
race, the propaator of man's empire
over the Universe, champion of

liberty ".

—BACON.
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