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One of the greatest single factors
- in the development of our national
economy is an extensive, efficient railway system. The smooth running
of India’s 34,000 miles plus of railroads is largely made
Possible by the supply of dependable railway
%O"Q materials made of Tata Steel,

During 1950-51 the Indian

Raifways were supplicd wi.
70,000 tons of rails and Sfish-plates,

and 13,000 tons of wheels, tyres and qyles made of

i

THE TATA IRON & STEEL COMPANY LIMITED

Sales Office :
. 23-B, Nefaji Subioy Road, Calcutta 1
Please m i 18 jour r
t 80 montion thi Journal whe i
a ] n repl mg to advertisge A ‘ B
yinyg i 8Bmeonty,

N ar
Transport-Communications Monthly Review ebruary 1968

For
ROAD SURFACE TREATMENT

One of these four bitumen products will meet
most economically the requirements of all modern

road surface

Under D.G,, S. & D., Contract Rate

HOTFIX 80/100 Penetration
For all types of Standard Asphaltic Construction—

single and double surface painting.

HOTFIX 30/40 Penetration

For Grouting Purposes.
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For Pre.mix Jobs.

HOTFIX 180,200 Penetration

For surface dressing—a specially prepared low
temperature Bitumen for use in ordinary boilers.
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Regd.
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Coated macadam provides an ideal surface for

Roads, Footpaths, Club Compounds, Playgrounds etc.

Please mention this journal when replying to advertisements.




Transport-Cummunioations Monthly Beview Pebruary 1468

Transport-Commuuications Monthly Review February 1953

Whether it be a ¢reteway to carry farm produce
to market, a national highway to carry fast-moving
automobiles and buses or an aerodrome runway
to ensure safe landings and take-offs, concrete
answers the purpose best. For concrete makes a
good pavement in every sense of the word and
renders uninterrupted all-weather service at
low annual cost.

Por free advice on the uses of cement and its
correct application write to The Concrete Asso-
ciation of india, 82—84 Queensway, New Deihi.

THE CEMENT MARKETING COMPANY OF INDIA LTD.
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GANNON, DUNKERLEY & CO., (MADRAS) LTD.
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Water Supply and Drainage Schemes,
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- . .

Sole Licensee in South India for the

Ttalian ‘R’ System of Prestressed Concrete.
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This Review is sponsored by the Roads
Organization, Ministry of Transport, but the
Government of India accept no responsibility
for any views or opinions expressed therein.
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RESEARCH ON RESEARCH WORKERS

VHE last few years have seen the begin-
nings of many research institutes in
India. The Central Government have set
up eight such institutes and propose to set
up another three. Some of the States have
also established their own research labora-
tories. These laboratories have been fitted
with the latest instruments devised in the
most advanced countries. But stone walls
or mere instruments do not in themselves
provide all that is required for research:
the research worker is the soul of a

- research institution. It is not the instru-

ment that matters so much as the man

. behind the instrument.

An Engineering delegate from one of
our States who went to the Lisbon Road
Congress in September 1951 found the
same desire in some of the less advanced
parts of Europe to set up ab initio fully
developed research stations. In Lisbon
itself he saw an engineering laboratory in
a fine new building, stocked with the latest
types of American apparatus, some of it
not even assembled and set up. Against
this he found that the Road Research and
Building Research Laboratories in London
were housed in cheap bricksheds, though

‘these institutions had been working for

more than 20 years and were doing very
valuable work.

In his report he suggested that some of
the less developed ocountries should
concentrate more on developing the spirit
of research in their young men than on
providing from the beginning such elabo-
rate research centres.

So far so Good

India has given and is giving her
research workers a good start in fine, well
equipped buildings. So far so good. Now
effort should be concentrated on training
‘the research workers and developing the
talent that is undoubtedly available in the

1.

country. There is always the danger, un-
less the true spirit of research is recognised,
sponsored, and developed, that for too
long undue attention may be given to
repeating experiments conducted elsewhere
and the mere following of well established
technigues.

Certainly the research worker must first
bring himself up to date in his own line.
He must first repeat the experiments con-
ducted by others, learn their techniques,
and study all the literature available on his
special subject. Moreover, he must keep
himself up to date in the work being done
throughout the world in his own field, and
so must spend long hours in the library.
India has given our researéh workers
wonderful opportunities to do this part of
their work, but the research worker must
not be content with this. As soon as he
has found his feet, he must start work on
his own lines. Here is where Government
or his employer must help and here it is
that he will have difficulty in convincing
others that help.is required.

The good research worker will find his
own problems, develop his own techniques,
devise and make his own instruments,
and take infinite pains in his search after
facts. He will not seek publicity nor will

- _he be willing to publish half-baked theo- -

ries or the resulis of incomplete experi-
ments. Research is a slow and painful
process and the best research workers are
the anonymous ‘‘ back room boys, *

His employer will want quick results
but the research worker must resist pres-
sure put on him to come to premature
conclusions and he must resist the desire
for cheap publicity. He must fight undue
restrictions on his freedom and he must
accept only the authority of the fact as it
exists and not as it might be conceived by

his seniors or others. '

1
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Qualities desirable in Research
Workers

_ What are the requirements and quali-
ties desirable in a research worker? A
research project on the recruitment and
training of scientific personnel for the
Office of Naval Research in the United
Sta'qe pf America was carried out recently.
Activities and products of about 500
research workers were studied by obser-
vers who were themselves experienced
research workers in responsible positions,
The main qualifications required in g

research  worker were classified ag
follows :

(1) Formulating Problems and Hypo-
theses —including identifying and
exploring problems; defining the

problems ; and setting up hypo-
theses.

(2) Planning and Designing the In-
vestigation-—including collecting
background information ; setting
up assumptions, identifying and
controlling important variables ;
developing systematic and inclusive
plans ; developing plans for the use
of equipment, materials, or techni-

ques; anticipating  difficulties;
determining the number of obser-
vations.

(3) Conducting the Investigation —
including developing  methods,
materials, or equipment: applying
methods and techniques ; modifying
planned proceedures, applying
theory ; attending to and checking
details ; analysing the data.

(4) Interpreting Research Results —
including evaluating findings and
go;ntmg out implications  of

ats.

Pebroary 1068

(5) Preparing Reports—including des-
cribing and illustrating work ; sub-
stantiating procedures and findings;
organizing the report; using ap-
propriate style in  presenting
report.

(6) Administering Research Projects-
including selecting and training
personnel ; dealing with subordi-
nates ; planning and co-ordinating
the work of groups; making adminis-
trative decisions ; working with
other groups.

(7) Accepting Organization Responsi-
bility—including performing own
work ; assisting in the work of
others ; subordinating personal
interests ; accepting regulations
and supervision.

(8) Accepting Personal Responsibi-
lity—including adapting to associa-
tes; adapting to job demands;
meeting personal commitments ;
being fair and ethical; showing
interest in work.

In each of these categories, behaviour
incidents were classified as being °effec-
tive ’ or ‘ineffective.’ The behaviours
were then consolidated as a series of
fundamental actions, which were then
arranged to form a check list. It was
intended that this check list should be
used for evaluating the effectiveness

of on-the-job performance of scientific
personnel. :

A portion of the check list relating to

sections of categor 1) is given in
Table 1. gory (D) é

About 2,600 oritical incidents in the
activities of these 500 research workers
were collected and analysed. Evaluation

of the observed activities was made on the
spot.

Transport-Communications Monthly Roview

mmary of the findings was that the
diflft::;lces fc})’und chiefly related to the
importance of administrative behaviours
for certain professional grades, and for
certain scientific functions. There was
some relationship in age, experience, and

February 1988

education, but on the whole it was conclu-
ded that the evaluation charts could be
applied without serious modification to a
wide variety of seientific and engineering
jobs.

TABLE 1 — A Portion of the Check list for evaluating the performance of

scientific personnel.

Ineffective Effective
1. Identifying and Exploring Problems «
(1) Failed to investigate chance findings (1) Investigated chance findings or
or comments suggesting a new comments suggesting a new
problem. problem,

(2) TFailed to investigate ‘results or
difficulties encountered in work.

(3) Worked on a problem which had
already been solved or proved
unproductive.

(4) Allowed a successful technique to
be dropped without further applica-
tion to new problems.

(5) Overlooked a problem in current
work needing further research.

(2) Investigated completely unexﬁected
results or difficulties encountered in
work. o7

(3) Chose for investigation a problem
for which solution was urgontly
needed.

(4) Suggested a new problem which
could be studied with an. already
successful technique. -

(5) Proposed an entirely new problem
or line of research.

(6) Suggested that a previously un-
solved problem could be studied with
methnds or materials recently made
available.

(7) Conducted preliminary investiga-
tions to see whether phenomena
merited experimental as well as
theoretical study.

(8) Conducted preliminary investiga-
tion to furnish basic data essential
to work on & practical problem,

(9) Applied material from .a current
course of study to problem. .

h India is not yet ripe for such a
at\rfdh;,ugosearch workers would do well to
try and develop the qualities described in
this article. Great responsibility rests on
those scientiste who are a.d!niniatel_zmg
yesearch projects, for one of their functions

t——

is to select and train scientific personnel.
The term * scientific personnel’’ is inten-
ded to include basic research, applied
research, design, devclopment, production
engineering, testing, ovaluation and ad-
ministration of research programmes,

s () et



Transport-Communioations M(mhhly Review

Fobruary 1088

BRIDGING INDIA’S RIVERS

THE CHAVARA BRIDGE

THE Quilon-Alleppey section of the

- West Coast Road crosses the Trivan-
drum-Shoranur navigation canal at
Chavara, about nine miles from Quilon.
There is a rickety old bridge there which
has been in a dilapidated condition for
several years. As long ago as 1937 heavy
traffic over the bridge was banned.
Although proposals to build a new bridge
were mooted in 1938 it was only in 1948
that a design for building a three-span
R. C. skew bridge of the girder and slab
type was approved. The estimate, based
on the lowest tender, was Rs 3,99,860/-.

Later it was thought advisable to adopt
a single span, bow-string girder type
bridge. The canal carries a heavy day
and night traffic of cargo and passenger

A Close-up of the Matin.tie rods
and Suspender-rods,

boats, and piers built in the waterway
would have constituted a serious traffic
hazard. Accordingly an all-concrete bow-
string girder bridge with a central span of
104 ft 6 in. and two cantilever spans of
about 20 it each, was designed.

»

View of the Underside of the Decking.

As even the lowest prices quoted by
contractors were too high, the bridge was
built by departmental labour.  (‘onstrue-
tion started in February 1949.

To avoid the sharp curves on the ap-
proaches to the old (square) bridge, the
new bridge has a skew of 60 degrees. The

total length of re.designed approaches is
about half a mile,

The bridge has been designed to I. R. C.
Class A loading.

The total length of the bridge super-

structure end to end of cantilevers is
143 ft 104 inches.

* All photos by Courtesy of the chiet Enginser,
Travancore Cochin,

T ransport-Communioations Monthly Review

‘s.}'\'.
. . . RS .
- Cavaien BRipge

a2 Q'\.zfy\y;'\"éth»C@(,‘wN SYATE,

v

" B

Febtuar_} 1958

A view of the completed bridge,

The main span, 104 ft 6 in,, iz divided
into 11 bays of 9.8 ft each, and has &
rise of 21 ft (very nearly 1/5 of the span),
The profile of the centre line of the arch is
parabolic. At the crown the arch is 38 in.
deep and 21 in. wide. The two arches
are braced with two overhead wind
braces. The clear distance between the
arches is 21 ft and the carriageway on
the bridge is 20 feet. There are no
footpaths.

The deck consists of & 74 in. R, C, slab

and a 3-in. plain cement concrete pave-

ment.

The bearings are two R. C. Rockers
over one pier and two R, C. pivots over

the other. They are designed for a safe
load of 165 tons.

The piers, abutments, and wing walls
are of reinforced concrete, The abutments
and wingwalls have shallow reinforced
concrete foundations. The pier on the
Quilon side is founded on 12-in., octagonal,
reinforced concrete piles and that on the

.Alleppey side on & combination of such

piles and an R. C. well. The pier founda-
tions are protected on the canal side with
interlocking R. C. sheet piles,

The volume of earthwork in the ap-
proaches was 850,000 cu. ft. Of this
225,000 cu. ft came from borrow pits

and 625,000 ou. ft was dredged from the
canal.
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Another view of the completed bridge. -
(The old bridge is seen in the background)

Costs approaches have cost Rs 1,40,000 incl
ing the acquisition cost of land and bui

The bridgework has cost about ipgs and the rent of the dredger.

Rs 2,05,000. The length including abute

ments being 150 ft, the cost per lineal The bridge was opened to traffic
foot works out to about Rs 1,360/-. The August 1951.

— () e

BUSINESS RESEARCH

Two businessmen who had been very successful thought that it would be
a good idea to put some of their profits into setting up o research labo-
:aiory in their works—and incidentally thusavoiding paying excess profits
azx.

They consulted a famous research worker who agreed to accept employ-
ment if they provided him with a good well-equipped laboratory to his
design. This was done and ultimately a beautiful and expensive labo-
ratory was produced and the research worker moved in.

. That day the businessmen had a directors’ meeting, during the course
of which one asked the other, * Has that research Johnny joined 2”7’

The reply was, ‘ He joined this morning. »

“ Well, let us go and see what he has discovered. *’

““Oh, but he has just joined, let us go after lunch.”

6
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DURING A FLOOD

(Extracted from ¢ The Surveyor’ - September 13, 1952)

HE prime cause of the flood was a
sudden cloud-burst on the night of
August 15th, which happened to occur on
the water shed of the two Lyn rivers run-
ning to the north and the Barle and Exe
running southwards to Exeter.  Nine in-
ches of rain fell in 12 hours, a quantity
that has fallen only twice in England
since accurate records were kept, and
then in Somerset.

Great damage was spread over a wide
area; not only were houses and business
premises completely washed away, cars in
lightly built garages swept bodily miles
down river, and many hundreds of fully-
grown troes uprooted, but a great deal of
stock was lost, farm fences broken down,
private chattels irrepairably damaged by

muddy water, and thousands of tons of.

boulders and silt were strewn over fertile
land. In other cases fertile top soil was
washed completely away, leaving virtually
bare rock. The whale valley of the beauti-
ful river Barle, noted for its fishing, wide
where it runs by fertile land, narrow
where it runs between rocky gorges, is a
goene of desolation, covered with uprooted
trees. This is an extremely hilly country-
side, the heights being stony moors, the
valleys steep and densely wooded. Rocks
and boulders abound. *oxox

Blocked Bridges

Pending arrival of reinforcements, we
made & hurried reconnsissance of the five
bridges near Dulverton and found two of
them practioally completely blocked with
a solid mass of large trees, many 30 ft
long and perhaps 9 ft in girth, interlaced
with brushwood. The others were partially
blocked. - The water level had already
dropped some 10 ft, but it was still up to
the orowns of the arches and was exerting
enormous pressure on the bridges. 1t was
this blocking of the arches that caused the
damage. During the night, water had

and leaving nothing behind, all stone,
slates and other material being swept
miles downstream. The current was still
very strong indeed and there were large
standing waves all over the river,

At Dulverton bridge, which by reason
of its three small spans had caught more
timber than the others, we quickly got a
hand winch to bear, taken from our
quarry nearby. We knew that the power
winches on the way would be far more
effective, but we wished to allay public
anxiety as soon as possible, and, inciden-
tally, to use men standing idle.

Two powerful R. A. 8, C. mobile
winches, that had previously been request-
ed, arrived and one was sent to the
Rural . District Council sewage works,
which were out of action, the other being
kept at Dulverton bridge. This was a
splendid tool for the job and was able, -
despite the great strength in the water, to
clear one arch, after which the water level
dropped 2 ft, reducing considerably the
pressure on the other arches.

When the 10-ton recovery vehicle arriv-
ed, it was stationed on the bank and it
did excellent work. The slow, steady pull, .
under complete control because of the
hydraulic action, was able to withdraw
the heaviest timbers to a point under the
crane jib. This was then used for lifting
clear of the water and dropping on to the
road, when the trees were dragged by
tractor to the site of & demolished cottage.
Later, when lorries conld work, the crane
placed the timbers direct on them,

The first contractor’s mobile winch was
gent to the bridge immediately upstream,
together with roadmen, under an engineer-
ing assistant brought down from head-
office.

~ Sightseers Hamper Work

passed over the. bridge. approaches.in. a. - -During the afternoon sightseers came
- pouring in by car. They impeded the

sudden rush, demolishing rows of cottages;

i

7'\,
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movement of plant and men. They craned
over the bridge parapet and were in
yreat danger should a rope have broken
ora tree snapped. The police, however,
sept them moving so that although we
were hampered we were able to carry on,

Yebruary 1963

agreed to co-ordinate all these offers and
was asked to erect one Bailey bridge for a
start. Soon after he was asked to erect a
suspension bridge to take the place of
Tarr Steps, a famous stone footbridge.

Transport-Communications Monthiy Keview

revruary 1yos

AREA AND POPULATION OF INDIA (1951 CENSUS)

(EBatracted from the Basic Road Statistics of India - Second Supplement)

[

| i . !
: . i i Population | Percentage
Reinforcements of men and plant had * * * Name of State ‘ Ari;a.li}:ssq. Pcce)?ceAri;gej ('000) of
experienced a slow journey, for they had Dangerous Trees ) “1951 Census; Population
to 'qraveldalox;lg a considerable length of e T e e
main road which was very popular with At our request the Devon River Board, ‘A' STATES
through tourist traffic. This traffic, always who have authority over the two rivers, PIA R;{ s‘:m 54.084 475 9 199
8b its heaviest on a Saturday, reached its made & joint reconnaissance with us of o B?h T 70.368 6.18 40,219 2.56
peak at about midday. the state of these rivers. We found that 3 B(l)n?ba. 115,570 10.15 35,944 11.27
thero wero literally hundreds of trees, 4 Madhya Pradesh 130,323 11.44 21,328 5.08
By dusk, two bridges had been cleared Verying in size from fully-grown to withies, 5 Ma.dra.ys 127,768 11.22 56"952 15.96
and immediate danger in the event of a 1ying on the banks. Some were uprooted 6. Orissa 59,869 5.26 ‘14’644 410
normal storm was over. and had been transported by water great 7' Puniab 37’428 3.28 12’639 3.54
distances, while others were insecure, 8 U 15] 112 523 0.88 63,254 17.79
The Assi . having been scoured out or knocked down C ect ’ ‘ ’ )
the Assistant County Surveyor had in by floating timber. While safe for the 9. West Bengal 29,476 259 24,787 _6.95
e rovarsimo reached Dulverton, and on  pyoment, theso had o bo cleared before Total Part ‘A’ States 737409 6475 278,89 78.15
and Exford 10 clear roads gg%asliﬁloil:a‘:flh tho coming on of normal winter spates. PART ‘B’ STATES B - ~
: ©  Some could be hauled b
ing walls and blockages of stone washed ., mgny were in uirelacct:vsgigle yotsriz;:;agg, 1. Hyderabad . 82,313 7.23 18,653 5.23
down from adjoining land. By nightfall far from roads. We now had 5 call on 9. Jammu & Kashmir* LE L . ¥
?r?dsth(;’fdtlégegairilgﬁ:&ls places were known 150 soldiers, but it was difficult to arrange 3. Madhya Bharat 46,710 4.10 7,042 2.22
ghted. for their supervision. The River Board ; %ﬁ;og% ?8’333 ggg g’%g 33‘;
On S : . called up all their available foremen and . h ? ‘ ' ’
e roma g e ory T8 sivor bl who divided. the miliary 6. Baiurthen o A
fo g cleared and  in4, gmall manageable parties and obtuin- 7. Saurashtr ; ’ ' Yo 1.16
the river fell nearly to normal summer ed excollent results P 8. Travancore-Cochin 9,115 080 9,265 2.60
}xi‘c:tlailéhegg:d Efglgg ?er::?v:r%?;’p}i?;}gggg. * ' * * Total Part ‘B’ States 327,221 28.73 67,834 19.01
A number of footbridges were lost. A The faults made were relatively minor. PART 'C' STATES
vl o ol g, o O et Subday vk wreHampred L aimer
bankments washed y aged and em- by very large numbers of sightseers. 2. Bhopal »921 61 838 -23
sd ashed out. There were Police kept cars moving, but movement 3. Bilaspur 453 4 128 .04
‘ %umerous eep holes and channels caused  for our vehicles was slow and crowds of 4. Qoorg 1,693 A4 229 .06
¥y scour, some two feet deep beside roads pedestrians got in the way. 1t would have 5. Delhi 574 .06 1,744 .49
sfmd hgngrsds of yards long. Many sur- heen better had the police been asked to 6. Himachal Pradesh 10,600 .93 989 .28
aces had been lifted off. cordon off the whole area. This was done 7. Kutch 8,461 14 568 18
Offors of holp had ; ) the follow%ng week-end, with noticeable 8. Manipur 8,620 76 679 16
broashes of op fad comé from varlous henefit. Complaints subsequently came 9. Tripura 4,049 36 650 18
l:a.r‘u; es of the Army a.m‘i contact was in from the public but the job was sub- 10. Vindhya Pradesh 24,600 2.16 3,677 1.00
té oifh%\?eﬂiff wll)til;b?il:t Lhnﬁe Enlg?fex;xgﬁx; :'Fz;‘tmlly finished, and we did not Total Part ‘C’ States (68296 600 @ 9995 279
v PART ‘D’ STATES AND OTHERS ,
G 1.  Andamans 3,143 0.38 . gé .01
2. Sikkim %S 03 18
ULTIMATE ANALYSIS Total Part ‘D’ States and Others 5,888 0_5} - 1e7 .05
In the ultimate analysis the game of business is won not by star " GRAND TOTAL (INDIA) 1,138,814  100.00 356,892 100.00
quarierbacks, but by the co operation of « corps of men and women work-

Wy in hurmony and a common spirit of endeavour, as ¢ smoothl
bioning unit. M anagement’s greatest challen,
i8 to create such a team.”

y func-

* Part B Btate of Jammu and Kashmir was not included in the 1951 Census, The arer of Jammuy
ge in s internal problems

and Kashmir is 82,258 sq. miles and the sstimated population in 1950 was 4.87 millions.

———

—From ‘ The Bnginesr '—July 25, 1952, 3 '
8 : B
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PRINCIPLES OF EMPLOYMENT OF MECHANICAL
ROAD-MAKING AND CONSTRUCTIONAL PLANT

(Contributed)

1. Introduction

1.1, UNDER the Five-Yoar Plan India

has undertaken a large programme
of development to be completed within a
specified time. To implement this pro-
gramme huge constructional works have
been started all over the country.
Factories are being built, new industries
are being established, agriculture is being
expanded, rivers are being bridged, and
new ports are being developed.

1.2, To complete successfully this
large programme of development within a
reasonable time there must be & great in-
croase in the use of mechanical construc-
tional plant. Unaided by machinary even
India’s labour potential will not be able
to cope with the work. While manual
labour will continue to be used, there will
be cases where it will be preferable ta use
machinery.

1.3. There are operations which can
only be done mechanically, e.g., heavy
pile driving. There are other operations
which can be carried out by machines as
well as by manual labour, e. g. consoli-
dation of road metal or mixing asphaltic
concrete. But these and some other ope-
rations are performed much better and

muech gquicker by machinery than by -

manual labour.

1.4. Sometimes machines have to ke
used on warks which are ordinarily carried
out by hand when there is local shortage
of labour or when the works have to be
completed in a limited $ime.

1.5. When it has been decided to use
machinery on a project, steps should be
taken to ensure that the right type of
macbinery is selected and employed in
such & way as to yield the most economi-
cal results. A peculiar feature of con-
structiona! mechanical plant, in which it
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differs from most other forms of machi-
nery, is that, while the plant may appear
to be working normally, the efficiency of
its output can vary very widely without
the operator being aware of or fully reali-
sing such variations.

1.6. For instance, whereas a pump
running at a constant speed delivers con-
tinuously the same quantity of water per
hour with only small variations, it is
possible for the quantity of stone turned
out by a stone crusher to vary from two
tons to ten tons per hour, simply by a
alight change in the adjustment of the
machine and the efficieney or otherwise
with which boulders are fed into it.

1.7. Again, actual measurements have
shown that in excavation by bull-dozers
it is possible, for no immediately obvious
reason, for one machine to give as little as
1§ per cent of the output of a similar
machine on a neighbouring site. When
such possible variations are translated into
equivalent cost per unit of outturn, it is
clear that the efficiency or otherwise of an
operation by mechanical wmethods may
have a most serious effect on the cost of a
praject. Moreover inefficiency of opera-
tion means that the project will take
longer to complete.

1.8, The steps required to obtain the
best results from a mechanical plant fall
under the following headings :

(1) Planning and organization :
(2) Operation ;

(3) Management and supervision ;
(4) Maintenance.

2. Planning and Organization

21 It is often not realised that
machines are far less versatile and require
more careful planning than manusl labour.
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If 1,000 labourers are brought on to a
work, their distribution between the various
tasks, e.g., excavating and loading earth,
collecting and breaking stone, mixing and
placing concrete, handling materials in
general, and 80 on, can be adjusted from
time to time to suit the amount of each
type of work to be done and the relative
progress of the various phases of the work.
With machinery conditions are entirely
different. Machines suitable for excava-
ting earth may or may not be suitable for
loading it or moving it, but will certainly
not break stone or mix concrete.

2.2. ' The first step, therefore, in the
organization of construction work by
mechanical methods is to analyse the
various operations which have to be per-
formed in the course of the work and to
gelect the right type of machine for each
operation. . The sizes and number of the
machines of each fype 1nust then be
balanced 50 as to ensure that the outpuis
of all the various machines are in due pro-
portion to the total quantities of work to
be done. For example, it iz useless to
excavate a large quantity of earth by
excavators if the lorries or dumpers are
not sufficient to move it.

2.3. In addition to planning the types,
sizes and number of the machines required,
the programme of work must also be care-
fully thought out to ensure that each phase
ot the work can proceed in propersequence.

2.4. Having selected the plant required
and planned the programme of work, the
next step is to ensure that each machine
is properly daid out, keeping in view the
proper and logical sequence of operations
80 as to cut out unnecessary handling and
fong leads.

2.5. The relative levels of plant should
also be decided carefully; for instance a
stone orusher should, if possible, be sited
between the quarry and the point where
broken stoneis to be delivered into trucks,
and the level of the orusher should be
below the former and above the latter.
This will facilitate a steady movement of
materials through the crushing plant.

2.6. In designing plant layouts under
Indian conditions it should bejrecognised
that certain operations, particularly those
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connected with the handling of materials,
can often be carried out more economically
by hand. It is, therefore, important that
distances should be kept short and stock
piles conveniently arranged so that work-
men do not get into each other’s way and
hinder the progress of the machines on
which they are working.

3. Operation

3.1. Even with the most carefully
selected and laid out plant its output
depends, to a large extent, on its correct
operation and the skill of the operator. It
is worth while taking great trouble to
ensure that operators of the right type are
selected or specially trained for the work.
This is very important to complete a work
economically. Suppose a bull-dozer costing
Rs 90,000/-, and Rs 6/~ per hour for its
fuel and Jubricants, is capable of excavat-
ing 2,000 cu. ft of earth per hour in the
hands of a good driver, it is an obvious
mistake to entrust such a machine to a
driver capable of obtaining an output of
only 1,000 cu. ft per hour, All machines
do not call for the same degree of personal
skill on the part of the driver, but the
driver of a machine, however simple it
may be, must be conscientious in keeping
his machine running steadily and effici-
ently.

3.2. The driver is algo responsible for .
giving his machine the necessary daily
attention by way of cleaning, lubricating,
etc., and for taking prompt action if any
part of the machine needs adjustment, In
machine operation and maintenance, the
principle of “a stitch in time* is of
supreme importance. A loose bolt which
can be tightened with a few turns of the
spanner may, if neglected, cause the break-
age of an important part of the machine,
Even if such a breakage does not occur the
machine may wear out rapidly.

4. Management and Supérvision

4.1. Careful overall supervision is re-
guired to ensure that the machines on a
job work to the programme as planned.
The Engineer-in-charge must be constantly
on the alert to spot idle time and to trace
out and eliminate bottle-necks which,
although often apparently small, may have
& serious effect on the work as a whole.
For instance, it may be noticed that & cop~

11

)



Transport-Communications Mon thly Reviaw

crete mixer is not turning out its batches
regularly every one and a half minutes or
two minutes (or whatever the appropriate
ime may be). It is then the duty of tho
supervising engineer to find out the cause
of this. Ts it shortage of aguregate, sand,
cement or water, or is it shortage of lahour
for loading these materials, or inadequate
'gl'ansport for taking the concrete away
from the mixer as soon as it is ready?
Having traced the trouble, he should
remedy it immediately.

4.2. Operations should be timed fre-
quently and careful records kept of output
and time, both for future estimating
{(including the estimating time required to
complete jobs) and for ensuring continuous
efficiency of operation. If g particular
operation, e.g., excavating, carrying and
dumping with a tractor and scraper, takes
five minutes on one trip but takes ten
minutes on the next, it indicates that
something is wrong and that with proper
management each such trip could be com-
pleted within five minutes with consequent
speeding up of output, Again, timing of
successive batches in a concrcte mixer
might show that the crew were either
attempting to rush their work with conse-
quent adverse effect on the quality of
the concrete, or, on the other hand, were
growing tired or idle.

5. Maintenance

5.1. It must be the aim of all concern-
ed to ensure that a machine does not
remain idle through mechanical defects.
The first step towards this is regular daily
and weekly maintenance. Every machine
manufacturer now-a-days gives adequate
instructions as to the meothods of lubri-
cation, adjustment, etc., and the intervals
at which these tasks should be carried out,
The responsibility for doing the simple
routine maintenance lies on the driver.
Routine msintenance calling for higher
skill than the driver may reasonably be
expected to possess, or for tools not
included in the service kit of the machine,
should be carried out by trained fitters.
The whole system of maintenance should
be supervised by a responsible officer to
ensure that it is carried out in accordance
with instructions.

6.2. In connection with lubrication, it
should be noted that modern machines,
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diesel engines in particular, require the
best quality of lubricants for satisfactory
operation. In this respect the makers’
recommendations should always be fol-
lowed, unless the enginocer-in-charge is

himself a Tlubrication oxpert and can
decide what may be acceptable as u substi-
tute.  The use of low-priced lubricants

is unwise cconomy since even if their use
does not cause a breakdown it will inevi-
tably result in rapid deterioration of the
machine. An actually observed case of
this nature was that of a large tractor on
which & common grade oil had been used.
The wear after 600 hours’ operation was
equal to that on a similar tractor using
proper lubricants after 4,000 hours ope-
ration.

5.3. In addition to routine maintenance,
all machines must be overhauled from
time to time. The work should bhe planned

to allow of overhaul at regular periods,

which may, as far as possible, fall between
the execution of different projects or of
different phases of a large project. The
object in planning an overhaul programme
should be to ensure that the work on the
constructional job procceds smoothly and
without any dislocation.  Apart from
overhauls, there will of course be acciden-
tal breakdowns, but their incidence will
be much reduced by careful operation and
proper attention to routine maintenance.
The repair organization must be such that
& broken down machine can be put into
service with the minimum possible delay.
This calls for a good workshop, not too
far from the site of work, trained staff,
and an adequate supply of spare parts.

5.4. Inthe past the supply of spare
parts of machinery has been inadequate
in India. It is hoped that with the in-
creage in mechanization, manufacturers
and agents will improve their system for
the supply of spare parts. When pur-
chasing machines the fact whether or not
the firm has an adequate spare parts
organization should be s most important
consideration in the selection of the make
of machine purchased. At the same time,
with the long distances in this country, it
may not always be possible to have near
the site of work a full reserve of spare
parts available for every machine. All
repair workshops should, therefore, be
propared to do a considerable amount of
reconditioning of old parts. Also, in many

12.
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i be
cases spare parts of certam. types can
manufactured locally provided the work-
shops have the proper equipment for
this.

5.5. The whole question of mainten-
ance organization, including workshops,
is a large one. It is strongly recommend-
ed that ho department shounld undex:take
large-scale use of mechanical constru.ctxonal
plant unless either it can organize its own
workshop service or fall back upon the
workshop service of reliable firms or
Government organizations.

6. Grouping of Machines

6.1. From what has been said above
about planning, supervision, and main-
tenance, it follows that the employment
of odd machines here and there is not
likely to give satisfactory regults, and
that mechanical plant should in general
be used only when the work is of such a
size and the programme can be so plan-
ned, as to justify the concentration of a
number of machines on one job.

6.2, As regards plaruing, the larger
the number of machines employed the
better can a proper balance be achieved
between the total capacities of the
machines of various types which are used
for the different operations. If one
machine only of a type is at work a.n.d
that breaks down the whole programme is
dislocated ; but if say four machines are
employed and one breaks down, the effect
is only to slow that operation down by 25
per cent. This will have less serious
effects on the work as a whole. Thus
grouping enables a better plan to be made
and makes it possible to follow the
planned programme with fewer interrup-
tions.

8.3. The grouping of machines leads to
better operation since it produces a spirit
of healthy competition a:nd mutual en-
couragement among the drivers. It enables
better results to be obtained from semi-
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skilled driverssince they are able to obtain
advice, instruction, and supervision from
the more ,skilled and experienced drivers
working close by. Grouping also leads to
economy in operating staff, since for
certain simple stationary machines one
driver can take charge of two or more
machines at a time. Further, the larger the
group of machines the smaller the propor-
-tion of reserve drivers required to cover
sickness, short absences, and other casual-
ties.

6.4. The saving in the higher grade
supervising staff and the greater effioiency
of supervision which can be effected by
grouping machines is obvious. In mainte-
nance the gain in efficiency is still greater.
The need for skilled fitter staff, and good
workshop facilitates within a reasonable
distance has been pointed out. It is
impracticable to provide these for. odd
scattered machines, but when mechanioal
plant is grouped in reasonably large
‘ teams ’, the provision of suitable mainte-
nance arrangements is neither unduly
difficult nor disproportionately expensive.

6.6. If couditions do notallow of using
a team of plant on a particular job, it
should be very seriously considered
whether that job should be done by mecha-
nical methods at all.

7. Conclusion

7.1, To sum up:

() a considerable expansion in the use
of mechanical constructional plant
in India is both desirable and
unavoidable ;

(b) if such plant is to be used, the
achievement of satisfactory results
should be ensured by proper organi-
zation, layout, operation, manage-
ment, and maintenance ;

(¢) machines should be grouped to
obtain the highest efficiency.
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ROADS UNDER FLOOD

The photos on this page show some of the roads and bridges in Cooch Behar in
the floods of August—September 1952.

Photos 1, 2, & 3 show
floods passing over
roads which were
damaged severely

Photos 4, 5, 6.
Many bridges collapsed
and were washed
away

Photos by
courtesy of
Shri R, P.
Chanda,
Executive
Engineer,
Cooch Behar.

Fransport-Communioations Monthly Review

February 1958

HERE AND THERE

1. REDUCING HIGHWAY ACCIDENTS

THE Table below has been extracted

from the Journal of the Institution of
Municipal Engineers dated the 2nd
December 1947. It shows the effect and
value of the following improvements made
between June 1, 1935, and May 31, 1936
on all the intersections on the rural
sections of four of the main roads of
Oxfordshire, England.

(@) The junctions were opened out to
improve vision by cutting back
hedges and walls.

() Where the minor road did not
already enter the major road at
right angles, the junctions were
‘ squared ’,

(c) All the cross roads were °stagger-
ed ’, that is to say, converted from
direct cross roads into two simple
junctions by moving the points of
entry of one of the minor roads to
the left or to the right of its
original position,

Reduction in Accidents by Improvement of Intersections

Average during | Average during | Reduction in
Accidents at 58 junctions 4 years before 3 yoars after accident

improvement improvement rate

Patal ) ver] 11 2 76 %
Serious injury 22 i 6 64 9
Slight injury and damage only... 116 | 68 22 %
Total ... 149 76 32 %

‘ ’ .

Note the greater reduction in fatal and serious than in less serious accidents.

2. RESEARCH IN ENGINEERING COLLEGES

ENGINEERING schools, of whatever

type of organization, should not be
considered from the academic standpoint
alone; account should be always taken of
other contributions that may be asked of
them and of their professors, in addition
to that of training engineers, In' this
country (United Kingdom), for example,
the work of research and development, as
it touches engineering over the range from
the most fundamental study to the most
practical application, is carried out in
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university departments, in Governmental
research establishments, in the laboratories
of the industrial research associations, and
in the research and testing departments of
industrial companies,

o 'Though there are, happily, no rigid

lines of demarcation between the contri-
butions of each to fundamental and to

_applied research, in general the univer-

sifios are looked to for fundamental re-
search. In some countries, especially in
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the smaller, in the absence of the other
facilities available here, the engineering
schools are called upon to provide a much
greater part of the contribution of applied
research necessary from the national point
of view. The conditions under which the
professors work in the two cases will be
very different. These conditions will
affect the mental attitude of the professor,
and thus his methods of teaching his
subject, two things which will go far in
determining the outlook of his pupils.

Again, we work in this country against
& background of special libraries, such as
those under Government direction at
H. M. Patent Office and at the Science
Museum, and those of the engineering and
scientific societies. If these were not
available, the technical and scientific
libraries of the universities would be call-
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ed on to render general services to the
country ; this would change their charac-
ter from that of easily-accessible specia-
list collections of books to that of highly-
organized reference libraries.

In addition, in this country, through
the media of the scientific and technical
societies and of a highly-developed scienti-
fic and technical Press, publication of the
results of research and other new work is
well provided for, and our professors of
engineering do not need to concern them-
selves unduly in that field. In smaller
countries, the principal means of publi-
cation depend often, and necessarily,
on the editorial activity of certain
professors.

(Extracted from © Engineering’ - July 18,
1952)

3. AN UNHAPPY EXPERIMENT

WORKMEN were cleaning up several
blocks of Chicago streets last week in
the final phase of an unhappy paving ex-

periment on busy Michigan Avenue
Bridge.

The experiment was a test installation
of a recently developed pelletized rubber
for surfacing bridge decks and play-
grounds. An asphalt emulsion had been
sprayed on the asphalt planks of the
bridge floor, after which the rubber pellets
(about % inch in diameter) were spread
over the surface.

The day was hot.

Tyres of automobiles passing over the
bridge—instead of pressing the pellets
tighter to the bridge deck--picked them up

(along with gobs of sticky asphalt) and
spread them along Michigan Avenue for
several blocks. The pellets also were
slung by tyres and attached themselves to
pedestrians, cars and the bridge sidewalls.

Sand was hastily dumped on the deck
in an atterapt to dry up the mess. Trouble
was, the bridge had to be opened for a
ship, and when the two bascule leaves
were raised the sand became airborne,
further  harassing  pedestrians and
motorists.

Chicago officials attributed failure of the
experiment to failure of the asphalt
emulsion to harden as had been expected
by promoters.

(From * Engineering News Record’'—
August 21, 1952.)

4. A “FIT” HOUSE

IN order to qualify for improvement

grants under the Housing Act, 1949, a
house in Britain must, after the proposed
improvements, come up to the standard
of a ‘“fit”’ house. Although this term
has not been legally defined, a definition
has come to be established in practice.

The standards of fitness recbmmended by

the Central Housing Advisory Committee.

are that the dwelling should :
(1) be in all respects dry ;

(ii) beina good state»o'f repair; '
y A
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(iii) have each room properly light-
ed and ventilated ;

(iv) have an adequate supply of
wholesome water laid on for
all purposes inside the dwel-
ling ;

(v} be provided with efficient and
adequate means of supplying
hot water for domestic pur-
poses ;

(vi) have an internal or otherwise
readily accessible "vater closet :

(vii) have a fixed bath, preferably
in a separate room;

(viii) be provided with a sink or
sinks and with suitable arrange-

ments for the disposal of waste -

water ;

(ix) be provided with facilities for
domestic washing, including a
copper, preferably in a separate
room :
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(x) have a proper drainage system ;

(xi) be provided with adequate
points for artificial lighting in
ench room ;

(xii) be provided with adequate
facilities for heating each hahit.-
able room ;

(xiil) have satisfactory facilities for
preparing and cooking food ;

(xiv) have a well-ventilated larder
or food store ;

(xv) have proper provision for the
storage of fuel ;

(xvi) have a satisfactory surfaced
path to out-buildings and con-
venient access from a street to
the back door.

(Extracted from °© T'he Surveyor '—Septem-
her 13, 1952),

5. NATURAL SLOPES OF EARTH WITH THE HORIZONTAL

The formation of batters or side slopes

ensure that there is no slipping, the resis-

requires considerable attention so as to' tance to slipping depending solely upon

NATURAL. SLOPES OF EARTH WITH THE HORIZONTAL

13
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the natural adhesion, i.e., friction, between
the particles of the earth concerned. The
presence or absence of moisture may make
a great deal of difference to the natural
angle of repose of the earth particles or
grains.

Alternate frost and thaw will particular-
ly tend to destroy any adhesive qualities.
The nature of the soil, therefore, has
everything to do with the fixing of the
inclination of batters and side slopes.
The angle of inclination at which
a 80il will remain quite stable by friction
alone, without slipping or sliding down,
is termed the natural slope.

The following table, which was given to
me some 25 years ago and which I have
found very helpful, gives the natural
slope for various kinds of soil.
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Busth e o Nt o
Wet Clay 186 deg. 3.49to 1
Sand 22 ., 248to 1
Vegetable earth 28 |, 1.88 to 1
Dry Sand 8 1.28 to 1
Shingle 39 1.23 to 1
Gravel 40 119 to 1
Drained Clay 45 |, 1.00 to 1
Rubble 45 1.00to 1
Compact Earth 50 , 0.84 to 1

(Extracted from ‘Highways & Bridges’—
October 1, 1942.

6. ECAFE’S HIGHWAY CONFERENCE IN BANGKOK

LL over Asia today, road construction
is in the forefront of economic plan-
ning and there is considerable interest in
ECAFE’s activities in this field. The
session of ECAFE’s highway sub-com-
mittee, which was held in Bangkok from
August 18 to 23, 1952, dealt with certain
specific proposals designed to speed up
road construction and to save Govern-
ments money by making road construc-
tion and maintenance more economical.

Road Registers

Perhaps the most important of these

proposals, on which work has been going
on for some time but which have now
been finalized, is the highway inventory.
A standard form has been evolved to
record highway expenditures in & manner
that will permit comparisons being made
of the construction and maintenance costs
of various types of the highway system,
“correlated to traffic using the road. A
study of the performancé records of the
various types of road surfaces and their
useful ‘service lives’ is essential for
balanced economic road development.

The inventory will also show the present
value of the total capital investment on
the asset from its earliest stages of evolu-
tion to the present date, and the amounts

spent from time to time to preserve the
asset.

This register will, above all, form the
basis for all future programming and
planning of all new construction and im-
provement of existing highways.

Registers for Bridges

Other standards discussed were those
for recording in a uniform manner all
data on bridges and concrete roads, These
would form useful adjuncts to the High-
way Register.

Standard Forms for Road Projects

The outctanding document discussed
related to the preparation and presenta-
tion of project schemes in a uniform
manner for quick engineering appreciation
and administrative and financial sanction.
There is urgent need for such a guidance
a8 in several countries of the region works
were under way involving the preparation
by several officers of a large number &f
estimates and plans for project schemes
varying widely in their types, scope,
specifications and traffic requirements.

The form prepared by the Secretariat
was very comprehensive and detailed to
meet all requirements,

18
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Instruction Manual

On the transport side the sub-committee
expressed considerable concern over the
delay in compilation of standard instruc-
tion manual for motor vehicle drivers and
mechanics and it strongly wurged the
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ECAFE secretariat to take this up as a
regional project, either with ILO or
Technical Assistance Administration.

A special resolution was approved
urging that immediate steps be taken for
the early completion of the manual,

7. BEAUTY IN BRIDGES A PLEA

T is by no means certain that the in-
fliction of totalitarian austerity as
exemplified by the withholding of all
ornamentation from national and oivic
buildings, even in times of extreme stress, is
in the longrun to the public advantage.
The people are liable to become starved of
opportunity for exercising aesthetic
perception and they subconsciously crave
after some display of ornament. Artists,
sculptors and other craftsmen despair of
ever. finding patronage and the machine
assumes dictatorship.

In the rough and tumble of city life it is
soothing to be able to contemplate exam-
ples of gracious handicraft and there is no

better place for the display of some works
of art in stone and metal than on or near
a big bridge where both natives and
visitors love to linger and look about
them.

Continental cities have suffered too,
many of them more than London, but
they do not disdain to provide moral edifi-
cation in artistic masterpieces as adorn-
ments of their civic structures. There is
always time, in the feverish pursuit of
material objectives, to pause to admire,
and to be enlightened by artistry.

(Extracted from ¢ Roads & Roads Con- .
struction’—Aug. 1952) .

8. ROADS IN THE PARLIAMENT

EPLYING to Shri Rishang Keishang
(Outer Manipur Res-Sch. Tribes) on
the 10th December 1952, the Deputy
Minister for Railways and Transport,
Shri O. V. Alagesan, said that prior to
the integration of the Manipur State to

the Central Government a total amount of
Rs 70,500/- had been spent on the con-
struction of the road between Litan and
Ukhrul. The Government had not
abandoned the idea of completing - the
said road.

e

9. THE EFFECT OF LOW TEMPERATURES ON REINFORGED
AND PRESTRESSED CONCRETE BEAMS - -

_JN an artiole in the Belgian magazine

“ Precontraint ”’ (No. 1, 1952), M. G.
Huyghe describes tests carried out at the
University of Ghent to determine the
effect of low temperatures on reinforced
concrete and prestressed concrete beams.
Two reinforced concrete beams of T shape
and two prestressed concrete beams of I
shape were made. The reinforced beams
were 24 in. deep with a web 6 in, wide
and an upper flange 12 in. wide by 3} in.
deep. The prestressed concrete beams
were 15% in. deep with webs 2 in, wide
and flanges 12 in, wide by an average of

2 in. deep. The beams were 21 ft long
overall and were tested in bending on a
span of 19 ft6 8 in.” One beam of each
type at an age of 28 days was placed in
an insulated wooden box and prisms of
carbon snow were placed along the webs;
after thirty-six hours in the boxes the
temperature of the beams was lowered to
43 deg. C. The beams were then re-
moved and loaded to destruction, the
temperature of the beams at the end of the
test being —40 deg. C. The remaining.
two beams were tested at normal tempe.
ratures in a similar manner, .
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The tests showed that A comparison of tho behaviour of the
Th dul i elasticity in- heams tested at normal temperaturo show-
(8) 6 modulus of clastluity od that there was a considerablo inerease

; ) m : . §
creases ns tho temperature drops fro in the load required to cause failure in

20 deg. C. to —40 deg. C. (this is confirm- TR
: 4 . ~ both the reinforced conerete and the pres-
ed by the reduction in defiection of the tressed concrete beams at —40deg. C., and

beams) ; that the load first causing cracking was
(b) The tensile strength of the con- much necarer to the ultimate load,
crete iz at least doubled as the tempe-

rature is lowered to -40 deg. C.:
. (Lxtracted from *Concrete & Consbruc-
{c) Tl}e compressive st_,rength of the ., Engineering - November, 1952)
concrete is increased considerably under
the same conditions.

THE LESSONS OF WAR AND PEACE ARE THE SAME

In Peace

“ T have come do the conclusion that one thing lo whick we must give
topmost priority is roads—roads of all kinds, not only wvery up-to-date
bitumenized or cement roads, but roads of any kind, to open out vast areas
of this country which are closed wp today and which you cannot reach un-
less you walk or ride.........I give roads first priority.”

Shri Jawaharlal Nehru.

““ Among the social services, I put communications first since I do nof
see how it 18 possible to effect uny great improvement in health and educa-
tion in the villages of India unless they can be reached surely and guick-

ly at all times. "
Lord Wavell.

In War

“ The more experience I have had of both peace and war, the more I
appreciate its general truth. After some years in high military command,
I am inclined to put forward as o pavallel dictum that ** War is Trans-
portation.” Certainly it is the ruling faclor in military operations;
and no compaign has better illustrated this than that on the North-Fast
frontier of India and in the north of Buwrma.”

Lord Wavell.

20.
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BUILDING A ROAD ON A SWAMP

N September 1951 we “\:

published brief extracts - i
describing how an experi-
mental light-weight cellu-
lar conorete road was
poured directly on the
surface of a swampy bog
and supported a 5,750 1b.
truck six hours after pour-
ing.

Further details have
been obtained from Messrs.
Higgins Incorporated of
New Orleans, who have
developed this light-weight
concrete and are given
here. The experiments were
carried out to prove that a
roadway of light cellular ;
concrete could be poured Erude ' . :
over water-sosked and W B:30 AVM.H
unsatable soil, thereby pro-
viding a roadway or a sur-
face for landing airoraft or dispersal areas in swampy regions.

R oy

In the first experi-
ment {carried ou tin
August 1950) the site
selected was a swampy
bog, caused by a drain
outfall, having approxi-
mately 2 in. of flowing
water running asross
it. The site was located
between a roadway and
a canal and was roughly
fan shaped, being about
20 it wide at the road
and fanning out to ap-
proximately 76 ft at
the canal.

Attempts were made
to walk from the road
to the canal, but were
discontinued as one
would sink up to one’s
bips in_ the soft muck,
Planks were then laid
on the surface of theBog
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for support and from these
platforms it was possible
to cub the cat-tails, cane,
weeds, and undergrowth
to form ap opening ap-
proximately 12 £t wide.

A slanting approach
from the edge of the road
to the edge of the bog was
then bulldozed and two
layers of4in. x4 in. x6 6
wire mesh were laid on
the surface of the marsh.
Two rows of log-cores
were then laid in parallel
rows 8 ft apart on each
sice of mesh to retain the
concrete on the edges.
High chairs for the sup-
port of the top layer of
mesh were then made of
the same mesh, bent so
a8 to form an angle
support standing 7 in. high. These were
set on top of the bottom layer of mesh 7
ft on center and a third layer of 4 in.

x 4 in. x 6/6 mesh draped across the top of
these high chairs.

Water for mixing was pumped directly
from the canal and was muddy and brac-
kish (exact salt content not determined).

February 1958

(T0:05 Al s

An attempt was mude to maintain a
thickness of 8 in. but on account of the
uneven ground it is assumed that the slab
varied from 6 in to 12 in. in depth.

Summary
Road obtained 8 ft 4 in. wide x 78 ft
Sacks cement used long 192

Pouring time 95 minutes

Cubic footage
of cellular
concrete 480
Sq. footage
poured 650
Rate poured 5 cu. ft
or 6.84 sq. ft
per minute

Observations

(1) The Cellular
Conerete supported
the weight of a 225
pound man in 1hour
10 minutes.

{2) Six hours after
the roadway was
poured a truck hav-
ing a total weight
of 5,750 1b. waag
driven on to the slab.
No impression was
made in the surface
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nor was there any in-
dication of cracking,
fatigue, or displace-
ment. Future tests may
show that the time can
be further reduced.

The second experi-
ment was carried out
(in December 1950)
by a U. S. Naval
Research Laboratory
in conjunction with
M/s. Higging Inc. The
site- selected in this
case was at the end
of a tidal lagoon which
was subject to two
tidal actions a day.
At full tide the water
was approximately 3 ft
to 4 ft deep and at low
tide the site was emp-
ty of water.

Roadway poured partway across tidal flat at Point Mugu, Calif,

Inspections at low tide proved the
bottom to be of & saturated mud composi-
tion and analysis proved it to be of 50 per
cent water content. Average depth of this
mud was 7 feet.

Forms

Forms were oconstructed in 20 ff sec-

tions. The sides were of 2in. x 12 in.
planks, 8 ft apart; across the bottom was
laid canvas which was turned up on 2 in.
%12 in. side and tacked. The sideq were
held 8 ft apart by 2 in. x 2 in. bracing on
5 ft centrés, Over these 2 in, x 2 in.
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was laid  two
layers of mesh
and 7 in. up
from bottom of
form = ancther
- geries of 2in. x
2 in. bracing
was nailed, over
the top of which
one Ilayer of
mesh was laid.

The mesh
specified was 4
in. x 4 in, x 8/6.
However, this
was not obtain-
able; ‘therefore
mesh used was
a mixture of 2in. x 2in. x8 and 6 in.
x 6 in. x 6 in. ~All mesh used was
in an advanced rusty condition. Longi-
tudinal edges of mesh were not lapped
and tied, as shonuld have been _ done.
They were only butt jointed. This was
pointed out as improper and as not taking
full.advantage of mesh strength. :

These forms were then laid ‘on the
lagoon bottom at low tide, pierced steel
plank (P. 8. P.) matting being laid on mud
to support the weight of the men.

As form sections were being laid it wu
noted that where sections butted mesh

28
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layers did not lap. Fai-
lure was expected to
oocur at these spots.

Actual pouring of
concrete got under way
at 4-30 p. m., December
l.4th, and continued un-
til 8-40 p.m.

A very hard rain
started at9-10 p.m. Some
concern was felt for the
freshly poured concrete
a8 it was only 30 minutes
from time of last batch
until it was flooded by
the a,.forementioned rain,
and in four hours would
be covered with a full
tide.

The roadway was ins-
pected next morningand
showed no damage from
the hard rain or being
covered by tide waters.
Tests were begun 12
hours and 45 minutes

after the completion of pour.

February 1988
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For first tests a jeep (total weight 2,610
1b) was used. Runs were made at each
of the, following speeds: 5 miles, 10 miles,
15 miles, 20 miles per hour.

These tests were continued, each time
adding 400 1b until 4,500 1b weight had
been reached.

Roadway was inspected and no damage
was noticed. Ip areas where brakes had
been applied it was noticed that rubber
had been worn from jeep tyres.

It was intended to bring the load on the
roadway up in gradual increments, but
intermediate weight equipment was not
obtainable,

The next piece of equipment available
was an oil field type truck, weighing 10
tons. The age of slab was then only 18}
hours. If the material could stand that
load over such & foundation it would have
great possibilities.

The truck was driven slowly out onto
the slab to the end, where it remained
stationary for two minutes. There was
no visible settling or deflection. The truck
was then backed off.

Ten runs. out onto
glab and back were
then run, using this
truck, at a speed of
8 to 10 miles per
hour. It was noted
that the slab deflect-
ed in a wave-like
motion and returned
to its former position
as the load passed
away.

At the end of this
test, five transverse
hairline cracks were
noted which were
traced back to the
aforementioned im-
proper mesh instal.
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that two failures occurred, both failures
being at spots which had been previously
pointed out as likely failure points.

1t was noted as loads got heavier that
mud on each side of roadway for a dis-
tance of 20 yards vibrated and shook like
a bowl of jelly, and the roadway itself
would sink and recover as the load passed
along.

A complete photographic record of road-
way was made by the Navy.

Observations

1. The type of the soil the road was
laid over was extreme, in that it was 50
per cent water. The fact that the road-
way stood up as long as it did indicates
that this type of concrete was suitable for
temporary roadways over that type of
soil, and certainly suitable over soils of a
less extreme nature. '

2. The partial failure of this road was
due directly to improper placement of the
reinforcing mesh.

lation. Abrasion caused by sudden stops of vehicles moving at 15. m.p.h.

In subsequent tests weights were added
until a total weight of 15 tons was
reached. It was during runs at this weight

8. More tests of this typé conducted
over various types of unstable soils, over
slabs of various ages, are suggested.

) —
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INDIA’S RESEARCH INSTITUTES

IT was announced by the Indian Council

of Scientific and Industrial Rescarch
that Professor James W. MeBain, F.RS.,
the first Director of the Nationa) Chemical
Laboratory, Poona, had laid down his
office on July 16th and was leaving for the
United States to rejoin the research labor-
atories of Stanford University in  Cali-
fornia. He has heen associated with the
Laboratory since its inception in 1946,
and will be succeeded by Professer G. I,
Finch, ¥.R.S., Professor at tho Imperial

College of Science and Technology,
London.

Eleven Iustitutes

The National Chemical Laboratory is
one of the eleven central research institutes
governed by the Council of Scientific and
Industrial Research. The initiative for
their inception is largely due to Mp.
Jawaharlal Nehru, who combined the
portfolios of Prime Minister and Minister
of Scientific Research in the early days of
the National Government, Mr, Nehru
himself is a science graduate of Cambridge
University and has throughout been very
enthusiastic about the creation of nasional
research laboratories in India. The ambi-
tious programme involving an expenditure
of more than Rs 6 crores (£ 4.5 million)
was taken in  hand soon after the war,
and the Jast of the institutes to be opened
was the Central Road Research Institute
at New Delhi, officially inaugurated by
the Prime Minister on July 16th.

The remaining institutes and their
Directors are (1) National Physical Labor-
atory, under Dr. K. S. Krishnan; ()
National Metallurgical Laboratory, Jam-
shedpur (Dr. G. P. Contractor) : (3) Fuel
Research Institute, Jealgora (Dr.J. W.
Whitaker) ; (4) Central Glass and Ceramics

-Research Institute, Caleutta (Dr. Atma
Ram); (5) Central Building Rescarch
Institute, Roorkee (Dr. J. N. Mukherjee) ;
(6) Central Drug Research Institutc,
Lucknow (Dr. B, Mukherjee) ; (7) Central
Food Technological Rescarch Inmstitute,
Mysore (Dr. V. Subramanyan); (8) Central
Leather Research Institute, Madras (B. M.
Das) ; (9) Central Electro-Chcmical Re-

search Institute Karaikuli (Dr. A. Joga

Rao). The Road Rescarch Institute is
under Dr. Brnst Zipkes.

The National Chemical Laboratory

Scientific work at National Chemical
Laboratory falls under seven major
divisions : bio-chemistry, organic chemis-
try, inorganic chemistry, high polymers,
chemical engineering, physical chemistry,
survey and information,

In the chemical engineering division
experiments are being made for the pro-
duction of certain phosphatic fertilisers
not yet manufactured in India. A plant
18 being assembled both for the production
of phosphorus from phosphate from
Trichinopoly in the south and subseguent-
ly for processing this phosphorus into the
fertiliser known as triple super-phosphate.
The division is also setting up a pilot
plant for the preparation of cellulose pulp
from indigenous raw material such, asg
bamboo, reeds, grasses and certain varie-
ties of wood. The object is to use this
pulp in the manufacture of rayon, plastics,

e?rtain kinds of paper, and photographic
film,

The biochemistry division has recently
been successful in developing a process
for the production of citric acid and
calcium gluconate by the fermenting action
of fungi on sugarecane and glucose. Deve-
loped in the Laboratory with a view to
commercial exploitation, the process haa
been made over to a firm which is being

advised in the setting up of a bench pilot
plant,

In the plastics and polymers division,
methods for making resins by the exchange
of ions are being investigated, wse being
made of such indigenous raw materials as

coal, cashew-nut shell liquid, agricultural
waste and naphthaline.

_The survey and information section
gives advice to would be small investors
and advises the State Governments on
the development of cottage industries,

(Hztracted

5 1o Jrom * The Engineer ~—August

———
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1. COST SAVINGS ANTICIPATED FROM
NEW CULVERT DESIGN

METHOD for designing culverts that

could produce considerable savings in
culvert costs if widely adopted has been
under study by Division 8 of the Bureau of
Public Roads at Portland, Ore., for some
years past. Now it has advanced to the
stage where a research project has been
set up at Oregon State College to make
more exact determination of the various
factors involved in the method. Sponsors
are the Bureasu and the Oregon State
Highway Depariment.

Basic concept of the plan is a reduction
in the size of the main barrel of the culvert
through the use of & flared inlet to improve
the hydraulic efficiency of the structure.
It is a well known fact that a eulvert of
uniform cross-section, with the inlet full
or submerged, does not run full due to
contraction of flow at the inlet. Flaring
the inlet eliminates the contraction and so
inereases the guantity of water than can
pass through the culvert.
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To illustrate the savings involved in a
particular instance, assume the runoff
calculations indicate that an 8 x 7-ft box
culvert is required. If a flared inlet con-
forming to the design indicated is used,
a 6 x 6 barrel can be used without decrea-
sing the capacity of the culvert or in-
creasing the height of the headwater pool.

On the Pacific Highway in Oregon, use
of flared inlets for some Jarge arch culverts
made it possible to substitute 10-ft arch
barrels for culverts that would have

required 12-ft barrels had no flared inlet
been used.

These advantages are obtained only
when the grade of the culvert is over 1 per

Pebruary 1988

cent, hence tlared inlots are not recom-
mended except for culverts where tho
grade can be above that amount.

Inlets may bo onlarged by flaring ail
four surfaces, or hoth sides and top, or
both sides only, The most common
method used is to flare both sides and
top.

It is anticipated that a report of the
findings will be made at the annual meet-

ing of the Highway Research Board in
December.

(Extracted from Engineering News-Record-
Julu 17, 1952.)

2. NEW VARIETIES OF CEMENT

BEYORE 1947 there were in existence

British Standard Specifications for
four varieties of coment, namely, ordinary
and rapid bardening Portland cements,

blast-furnace Portland cement and high
alumina cement,

Waterworks engineers have often been
heard to remark that a low-heat cement
would be of great value in reducing tempe-
rature rises which are troublesome in the
construction of large mass concrete dams,
This demand has now been met. In 1947
B. 8. 1370 for Low Heat Portland Cement
was issued. It will be interesting to see

the extent to which the new cement wiil
be used.

Another product, namely masonry
cement, is now on the market. It has
long been the experience of the building
trade that mortar with Portland cement is
too strong and sets too fast, whilst mortar
with lime is too weak and hardens too
slowly. A compromise has been found by
gauging cement mortar with an admixture
of lime. Now there is an opportunity for
trying out the masonry cement. In cases
where engineers have rejected the lime
addition as being contrary to text-book
procedure, trials of the new cement will
no doubt be made and one imagines they
will have the blessing of the bricklaying
tradesmen who prefer a fatty mortar, such

8

as is obtained when lime is added, to one
without any lime, assuming that in each
case the sand is the same.

Another variation in concrete work
which emanates from America is the use
of an air-entraining material such as a
very small quantity of a special resin
which may be added at the cement mill or
in the concrete mixer. The effect of the
admixture is to impregnate the concrete
with minute air bubbles and to impart a
soapy texture to it.

It comes about that this concrete deve-
lops & high resistance to surface scaling
and disintegration when under the influence
of freezing and thawing. Kerbs are parti-
cularly liable to deterioration in this
manner byvirtue of their exposed situation.
Other advantages, such as improved work-
ability and uniformity, are claimed.

A new departure in British cements is
the sulphate-resisting Portland cement
(8. R.P. C.). Considerable alarm and
despondency have been aroused by the
realisation that in many kinds of ground
are to be found deposits of sulphates. As
80 often happens, there has been a good
deal of exaggeration about the harm which
results from these salts and there has even

(Continued on page 34)
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P.E.P.S. U. CIVIL WORKS BUDGET, 1952.53.

The following extracts pertaining to Civil Works have been taken from the

P. E. P. 8. U. Budget for the year 1952-53.

Expenditure (Civil Works)

(1) Original Works

(2) Repairs

(3) Establishment

(4) Tools and Plant

(8) Suspense

(6) Deduct—Working expenses
electricity deducted from
receipts.

et

Total

1I. Expenditure (Communications only)

(1) Original Works
(2) Repairs

Total
III. Receipts from Roads
(1) Receipts under Motor
vehicle Acts.
(2) Receipts from Sales Tax
on Motor Spirit.
Total

(In lakhs of Rs)

Revised Budget
ﬁ’?g_{"g? Estimates Estimates
© 1951-52 1952-53
13.68 16.50 45.22
21.04 21.37 23.64
23.74 10.16 9.57
. 6 19 1.10
- -2.12 -2.12
-~16.37 — —_—
N X
2.44 3.40 18.50
15.03 14.00 15.00
1747 140 3350
3.89 4.00 4.00
n.a n.a 2.50
— — 6.50

A BRIERF REVIEW OF THE P. E. P. S. U. BUDGET.

THE total revenue receipts of PEPSU

for 1952-53 are estimated at Rs 522.36
lakhs and revenue expenditure at
Rs 585.02 lakhs leaving a deficit of
Rs 62.66 lakhs. The revised estimates
for 1951-52 indicate a surplus of Rs 97.82
lakhs with the revenue receipts amount-
ing to Rs 559.00 lakhs and revenue ex-
penditure to Rs 461.18 lakhs,

Revenue expenditure on Civil Works
for 1952-63 estimated at Rs 77.41 lakhs

forms 14.8 per cent of total Stp.te revenue
in the year. The corresp.ondmtg peroen-

figures for the previous two years
g;gﬁel-ﬁgu (revised estimates) and 1950-51
(Budget estimates) being 8.2 and 7.5

- respectively. Expenditure on Communi-

ions (Original Worke and Repairs) in’
gggg’-ss(esti%nated at Rs 33.50 lakhs. forms
6.4 per cont of the total revenues in the
year, the corresponding figure in each of
the previous two years being 8.1 per
cent.

v ——
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ADMINISTRATION REPORT OF VINDHYA
PRADESH P.W.D. 1950-51

I. Vindhya Pradesh became a centrally administored area in January 1950,

The length of roads maintained by the State Public Works Department is as
follows :—

Miles
(1) National Highways 119
(2) * Other roads :
(i) Metalled 993
{(ii) Unmetalled (fair weather) 1109
2221

IT. The receipts of the Public Works Department during the two years 1949-50 and
1950-51 were as detailed:below :—

Rs Lakhs
1949-50 1950-51

(i House rent .09 49
(i) Ferry Receipts .09 .09
(iii) Fines & Penalties .09 A7
(iv) Sale of fruits .03 .23
(v) Extraordinary .03 .27
(vi) Recovery of overpayments .06 .30
(vii) Miscellaneous .05 16
Total 44 1.7t

III.  The expenditure of the Department is shown in the following statement :—-

Rs Lakhs
1949-50 1950-51
(i) Original Works 10.05 22.49
(ii) Repairs 9.72 27.42
(ili) Tools and Plant 032 455
(iv) Irrigation & Survey - . 0.29
(v) Suspense, non-budgeted and transfer 9.24 3.51
(vi) Establishment 1.42 3.40
Total 3076 61.66%

IV. Expenditure on Communications alone mounted to Rs 31.10 lakhs in 1950-51
of which Rs 9.15 lakhs was on original works and Rs 21.95 lakhs on repairs. The
corresponding figures for 1949-50 are Rs 12.78 lakhs, Rs 5.04 lakhs and Rs 7.74 lakhs
respectively. It will be seen that the expendlturq on Communications (original works
and repairs) formed 62.3 per cent of total expenditure on Civil Works (Original Works
and Repairs) in 1950-51 and 64.9 per cent in 1949-50.

s () mo——

® This includes Rs, 08 lakhs spent from the Central Road Fund.
30

TrausportsCommunications Monthly Review

Febrnary 108

ABSTRACTS

624. 138.—SOIL STABLIZATION

1. ¢« Coquina’ Asphalt Street in Flo-
rida:—L. J. Ritter. (American High-
ways, Vol. XXXI No. 2, April 1952
pp. 14-15 and 25-27).

Describes work done in 1949 for the
City of Jacksonville Beach {0 aid the de-
sign and construction of low cost streets
with local materials since conventional
aggregates for the stabilization were scarce
and very costly. After preliminary investi-
gations, local sand (top soil), Coquina,
and hardpan were experimented with. The
chief purpose was to ‘“ develop a sort of
mixture which would serve either as a
combined base and wearing surface or as
a base which would require only a very
thin surface treatment to withstand the
abrasive effects of traffic.,” Results of
tests are tabulated.

Large-scale field experiments are des-
cribed as conducted between 14th Decemn-
ber 1950 and 3rd January 1950. Results
as observed in August 1951 under mode-
rately heavy traffic and occasional very
heavy loads are stated to be satisfactory.
Rapid-curing cut-back asphalt (R C-18)
was used for the stabilization. Caleium
obloride was used in one of the sections to
aid compaction in obtaining a higher
density.

624. 21.—-BRIDGES

2. Expediting Overstress Analysis in
Highway Bridges:—J. Trueman Thomp-
son and Bernhard H. Booke. I1I. (Ameri-
can Highways Vol. XXXI No. 2, April
1952, pp. 8-13.) :

Describes the method employed to
quickly ascertain the.overstress in old
bridges due to the maximum effects pro-
duced by legally permitted load and axle
arrangements. For expeditious work
approximaté methods were adopted. by
taking average values of axle spacing, and
loading ; but the placements of the dead,
live, and impact loads were according to
the Standard Specifications for Highway
Bridges.

Graphs are worked out for centre line
bending moment, relationship of live and
impact load moment and reactions in
floor beams for different load classes.

625. 7—ROADS IN GENERAL

3. Highway Definitions Part 1V :.—.
(American Highways Vol. XXXI, No. 1,
January 1952, pp. 16, 30 & 31) Right-of-
way terms are defined in this.

4. Critical Aspects of the Current
Highway Programme”’-T. H. MacDonald,
Commissioner of Public Roads, and
‘ Pennsylvania’s Rental Method of Finan-
cing Needed Highway Improvements
(American Highways, Vol. XXXI. No. 1,
January 1952, pp. 4 - 8).

These are published in the issue.

5. Current Problems of State High-
way Departments:—A. E. Johnson.
(American Highways Vol XXX1. No. 2,
April 1952, pp. 7, 23 - 25). Read at the
16th Anniversary meeting of American
Road Builders Association.

Gives reasons for subsidising the road
project works on farm-to-market or land
service type of roads if these carry only
small volume of traffic.

Road tests ought to aid to eliminate
such possibilities as uneven compaction of
subgrades, non-uniform soils and mois.
ture contents. Load tests are needed to
confirm or disprove the presently used de-
signs and construction methods and to
determine the result of various axle load.
ings upon construction and maintenance
costs in order that an equitable distri-
bution of supporting costs could be agsessed
to various classes of highway users,

625. 746. ROAD TRAFFIC
~ ACCESSORIES

6. ‘Lighting ' Pedestrian Crossings
at Night :—(Highways and Bridges, 13th
February 19562, p. 6). -

The ten systems of lighting pedestrian
crossings in Lewisham, to make zebrs
markings visible during nights, experi-

31
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mented upon by the Road Research Labo-
ratory, Department of Scientific and In-
dustrial Research (in collaboration with
the Ministry of Transport and the Lowi-

sham  Borough Council) are briefly ex-
plained,

625. 76—MAINTENANCE OF
HIGHWAYS

7. Surfacing and other works in
Stretford .—R. Moody (Highways and
Bridges, 5th March 1952 p. b).

The successful use of cold asphalt in
road works like surface dressing and pre-
coated chipping carpet, and recondition-
ing of R. C. Structures by the use of
cement gun are explained.

625. 84—~CONCRETE ROADS

8. Compaction of Concrete Slabs by
Vibrators ;: (Highway Research Abstracts,
October 1952, Vol. 22, No. 9)

Test Results of experiments conducted
at Road Research Laboratory, London.
Small variation of workability affects sur-
charge required and depth of compaction,
and so effect of method of compaction
alone was studied. With constant accele-
ration and vibration numbers, increased
compaction resulted in increased depth of
compaction. Change of acceleration alone
did not affect depth of compaction, Depth

Fobruary 1968

of Compaction varied inversely with speed
of travel. Depth of compaction is unaffecte
ed by acceleration if amplitude and
number of vibrations be constant, but is
related to the product of amplitude and
number of vibrations with a limiting valuo
depending on concreto mix and vibrator
characteristics.  Vibration with constant
acceleration is to Do adopted with large
amplitude and low frequoney.  High
frequency results in the best surface finish.

631. 4~SOIL SCIENCE

9. A New Concept—Using Chemicals
for Soil:—C. L. Swanson (Journal of Soil
and Water Conservation, Vol. 7. No. 2,
April 1952).

How the use of Krilium in soils bigh in
clay content improves their structure, in-
creases their porosity and permeability
making them easier to work with while
reducing cracking and crushing of the soil
surface is deseribed. Noil and berm ero.
sion can also be controlled by its use.

10. Recording the intake of water into
the soil. Maurice B. Cox (Journal of Soil
and Water Conservation, Vol. 7. No. 2
April 1452),

Measurement of infiltration of water
into soils by using the rain gauge instead

of the Concentric Ring Infiltrometer is
dealt with in the article.

TO SEE OR NOT TO SEE

No one knows better than Nicholas Nelson that
s limits. Nelson, a professional magician, has toure
while blindfolded through heavy trafic in most large

driving magic has
d the nation, driving
cilies,

Some time ago, he gave the Omaha police and safety officials the

Jitters while driving blindfolded through downtown stre
time traffic. He performed the feat without as m
Sender, as he had in all his other exhibitions.

In contrast, recently the magician, this tyme
smacked inlo another car at an intersection,
explained :  “ The sun got in my eyes.”

ete during noon-
uch as a tiny dent 1o a

minus his blindfold,
To a police officer he

—From * The Highway Magazine *—September 1952,

—————
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List of Approved Works on National Highways

Name of work

8.No. Job No.
1. 658 BM 8

2. 662 BM 8

3. 665 BM 8

4. 651 UP2

5. 661 UP2

6. 664 UP2

7. 663 PB 10
8. 687-A MB3
9, 667-B MB3

BOMBAY

Construction of the Baria,vi—v-
Vasad Section of the Bombay-
Ahmedabad National High-
way

P uisition for the Him-

I?rlllai:;gar-}"aigarh section of
the Bombay — Ahmedabad
National Highway (Length
13.5 miles).

Improving approaches to the
bridge over the Tapti river at
Kathor on the Bombay—
Ahmedabad National High-
way.

UTTAR PRADESH

inting miles 269-270 of N. H.
Pal'\}g.l2%Miles 125-136 of Agra-
Etawah-Fatehpur Road).

Painting miles 452-471 of N. H.
l\lIo. Zg(MiIes 487-468:0f Grand
Trunk Road).

inting miles 364-387 of N. H.
P?N"(:.lgg(Miles 566-543 of Grand
Trunk Road).

PUNJAB

Construction of a tbridge over
the Ghaggar river in mile 162
of Delhi-Fazilka National
Highway.

MADHYA BHARAT

Widening and block topping
different  stretohes” of the
Indore-Gwalior section 'of
N. H. No. |13 between miles
13/6 and 45/6.

Black topping tmiles 45/5 - 58/0
and 60/0-72/2 of %Ind.ore -
Giwalior !section of National
Highway, No. 3,

Estimated

cost Remarks

Rupees

12,66,500/-

1,09,600/-

92,300, -

4,68,500/-
7,85,800)-

8,70,000/-

1,67,000/-

3,85,800/-

2,98,000/-
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Estimated
S.No. Job. No. Name of work cost Remarks
Rupees
( Continued ) -
RAJASTHAN
10. 659 RJ 8 Widening miles 7.56 (exclusive
of mile 21) of Jaipur-Delhi
Road. 3,46,900/-
11. 660 RI 8 Widening Jaipur-Ajmer Road
from mile 9 to mile 52 3,74,500),-
DELHI
12. 655 DLH 8 Widening of Delhi-Gurgaon

Road (N. H. No. 8) between
miles 62 and 13 5. 3,53,400/-

13. A-666 DLH1  Survey and fixing of boundary

stones on upper Bela Road
(N. H. No., 1.

3,500/
14. 668 DLH 1} Acquisition of buildings on the
Upper Bela Road (N. H, No. 1)
in Delhi State for the purpose

of increasing its land width. 1,64,600/-

(Continned from page 28)—~NEW VARIETIES OF CEMENT
been hesitancy about depositing a few

loads of concrete hardcore lest the dreaded
sulphates should get to work. But there
is a real danger in certain places to in-situ
concrete where strong selenitic ground
waters are in movement,.

The 8. R. P. C. is claimed to give pro-
tection against 2 per cent of SO 3 in the
soil and 500 parts per 100,000 in the
water.  Further experience with this
cement will be awaited with interest,

It is perhaps wrong to claim that there
18 much of a novel nature about light-
yvelght concrete as in one form or another
it has been put to considerable use. How-
ever, some of its applications to engineer-
ing, as distinet from building construction
work, have proved highly successful.
Foamed slag has been used as an aggre-
gate givon a concrete weighing some 90 1b

per cu. ft with a sufficient strength for
mert purposes.

(Hxtracted from  The Surveyor”
June 16, 1951)

——

POLITICS ARE AMUSEMENT

“ When I disengaged myself from private busine ’ [
that, by the sufficient tho’ moderate fortune I had ac;fz’i:’flf,laltt;;:ll ::él::e[zﬁ
leisure during the rest of my life for philosophical studies and amuse-
ment.””  So wrole Benjamin Franklin in his Autobiography, and
though the latter part of his long life wae to be spent in the service ;Jf his
country in the political sphere— which, possibly, provided the amuse-
ment—the years between 1746 and 1753 were largely devoted tothe pursuit
of natural philosophy.

—From * Engineering —July 25, 1962,
34
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Books added to the Roads Organisation Library
during December 1952

United States Department of the In-
erior, Geological Survey, Washington,
1951.

1. Application of Electro-Osmosis to
the execution of Certain Work on
Water - bearing soils - Traunslation
No. 21. (Translated by Mrs. Severine
Britt) by G. Remenieras.

2. Soil Silification-Translation No. 22
(Translated by Mrs. Severine Britt)
by Albert Debeq.

3. Electric Treatment of Plastic Clay-
Translation No. 24, (Translated by
Mrs. Severine Britt) by Y. Poissor.

4. Determination of the Angle of
Internal Friction and of the Gohe-
sion of Soils in Situ by means of
dynamic drilling-Translation 1\_10.
23 (Translated by Mrs. Severine
Britt) by A. Counard.

5. Device for the rapid test in Situ of
the resistance of Foundation
grounds-Translation No. 25 (Trans-
lated by Mrs. Severine Britt) by Rene
Deguillaume.

Her Majesty's Stationery Office,
London.

6. The Weathering Preservation and
Maintenance. of Natural Stone
Masonry (Part II)—Building Re-
search Station Digest No. 21,

7. The short bored Pile Foundation-
Building Research Digest No. 42.

8. Report on the Administration of the
Road Fund for the year 1938-39.

9, do, 1939-40.
10. do, 1940-41.
11. do, ©1946-47.
12. do, ‘ 1947.48.
13. do, 1948.49.
14. do, ‘ 1949.50.
15, : do, 1950-51.

35

16. The load transmission test for
flexible paving and base courses
Part II-Triaxial test data on Struc-
tural properties of granular base
materials--T ech. Development
Report No. 144, by William M,
Aldons, Raymond C. Herner, and
M. M. Price (Civil Aeronsutics Admi-
nistration, Technical Development
and Evaluation Center, Indianapolis,
Indiana, June 1951).

17. Statistics of Class | Motor-Carriers
for the year ended Dec., 31, 1949—
Statement No 5127. Issued by
Interstate Commerce Commission,
Bureau of Transport Economics and
Statisties (U. 8. A.) (Superintendent
of Documents, U. 8. Government
Printing Office, Washington 25, D.C.)

University of Illinois, Urbana, 11li-
nois.

18 A study of combired bending and
axial load in reinforced concrete
Members-Bulletin Series No. 399,

* by Evind Hognestad

19, What do we know about diagonal
tension and web reinforcement in
Concrete? A Historical Study Cir-
"cular Series No. 64, by Evind
Hognestad.

20. New Roads for Lancashire (British
Road TFederation, 4-a, Bloomsbury
Square, London, W. C. L.)

21. Forces in Framed Structures by T.
Lyle Morgan (E. & F. N. Spon Ltd.,
22, Henriette Street, London, W.C. 2.
1952).

22. Hand book of Aerial Mapping and
Photogrammetry by Lyle G. Trorey
(Syndics of the University Press,
Cambridge, 1952).

23. Here's how projects are used to
further street and highway Accident -
Prevention. (National Association of
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Automotive Mutus! Insurance Com-
panies, 20 North Wacker Drive,
Chicago 6, Illinois).

24. Le Beton Precontraint Elements De
calcul. (The Prestressed Congcrete,
clements of design) by J. Barets
{Eyrolles, 61, Boulevard Saint-
Germain, Paris 57.)

25. Development of design and Fabri-
cation in Recent British Structures-
contained in ‘ Transactions of the
Institute of Welding, Vol. No. I,
No. 3 June 1951 . by W. S. Atkins
{(The Institute of Weldiny,
2, Buckingham Palage Gardens,
London S.W.1).

26. The French Industry of Mining
Machinery (Syndicat Des Construc»
teurs De Materiel De Mines, Group
IV M.T.P.8, 102, Rue de L'Univer.
site, Paris (7¢).

Society of Automotive Engincers,
Inc., 29 West 39th Street, New York 18,
N.Y.

27. How safe Can a Highway Be?.Re-
print of paper presented at a meet.
ing of the Southern New England
Section of the Society of Automo.-
tive Engineers on 2nd October 1951
by Roy E. Jorgensen,

28. A study of Vehicle, Roadway and
traffic relationships by means of
Statistical Instruments by T. J.
Carmichal and C. E, Haley.

29. Roughness and Skid Resistance-
Bulletin No. 37 - presented at the
30th Annual Meeting, 1951. (High-
way Research Board, 2101, Constitu-
tion. Avenue, Washington 25, D. ¢)

30. Control of Cracking in the Metal
Arc Welding of High Tensile Struc.
tural Steels—Contained in the Jour-

- nal Welding Research Vol 5. No. 4,
August 1951, by C. L. M. Cottrell,
M. D. Jackson and-d. G. Whitman,
(British Welding Research Association,
29, Park Crescent, London W. L)

31. Possibilities of the Prestressing of
Metallic Constructions.contained in
‘ Transactions of the Institute of

1y
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Welding,” Vol 14, No. 5, October,
1951, by Prof. Jr. W. Soute (The
Institute of Welding, 2, Buckingham
Palace Gardens, London, S W.1.).
The Institution of Muanicipal and

County Engineers, 84, Eccleston Square,
London, S W1,

32. Model Specifications for Concrete
Roads.

No. 1-Using Mechanical Methods of
Compacting the Concrete.

No. 2-Using Manual Compaction of
Concrete.

33. No. 3-Using Pitched or Hardcore
Foundations and Single Course
Tarmacadam Surfacing.

34. No. 4-Using Pitched or Hardcore
Foundations and Rolled Asphalt or
single course Bitumen Surfacing.

35. Notes for Short Course in Proper-
ties of Soils and Applications to
Highway Construction by H. P,
Pickering (Institute of Transportation
and Traffic Engineering, University
of Californin, Berkeley, Los Angeles,
California, 1450).

36. Zonlug and Traffic by Edward
G. Mogren and Wilbur 8. Smith, {The
Eno Foundation for Highway Traffic

Uontrol,  Saugatuek, Connecticut,
19532).

37. Transportation and Communica-
tion Deptt., Chamber of Commerce
of the United States, Washington 6,
D. C. Whe's going to pay for
our new roads (Reprinted from the
Traffic Review, Winter, 1952 issue)
by Harold F. Hammond.
38 Effects of Freeways on adjacent
* Properties (Reprinted from *'Traffic
Engineering,”” March 1952), by
Henry K. Evans.

39. Thirty-First Annual Report of the
Commissioner vf Main Roads for
Year ended 30th June, 1952 (Main

Roads Department, Queensland,
1952). '
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40. Rules of Procedure and Conduct of
Business in the Council of States.
{Council of Statex Neerctariat, New
Delhi, 1952.)

John Wiley and Sons, Ine,, New York,
1948 *

41. Concrete Plain and Reinforced, Vol.
I-Theory and Design of Concrete
and Reinforced Stuctures (4th edi.
tion) by Taylor, Thompson and
Smulski,

42,

43,

44
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~do~ Vol. II-Theory and Design of
Continuous Beams, Frames, Build-
ing Frames and arches, {(Fourth
Edition) by Taylor, Thompson and
Smulski.

Reinforced-Concrete Bridges with
Formulas Applicable to Structural
Steel and Concrete, by Taylor,
Thomson and Smulski.

Statistical Abstract, India, 1950,
(The Manager of Publications, Delhi,
1952)

USING THE HAND BRAKE

In freezing wet weather the use of the emergency brake is not
advisable when parking because it may frecze and then cannot be re-
leased. U se the car’s gears as a parking brake and iturn the wheels into

the curb on hills.

—From * California Highways & Public Works,” March

—d pril, 1952.

ROAD SIGNS

Here's one that's impressive. I8's a billboard message on a Key

Weat, Fla., highway.

* Remember, the reckless youny blood of today is the bloodless old

wreck of tomorrow.”

.

Sign on road badly in need of repair near Bremerton, Wash. :

“ Men Should Be Working.”’
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MASTER

GASOLINE OR ELECTRIC

CONCRETE VIBRATORS

for ALL Concrete jobs

CONCRETE VIBRATOR

FOR USE ON HIGHWAY AND BRIDGE WORK, PAVEMENTS,

REINFORCED CONCRETE BRIDGE PILES, MASS CONCRETE,

BRIDGE DECKS, CONCRETE ARCHES, FOOTINGS, GIRDERS
OR BEAMS, COLUMNS AND FLOOR SLABS ETC. ETC.

1.
2 :;:‘b'e Forge with 8y AVAILABLE EX-STOCK FROM :—
Men M; ' owey,
: oning gy, INDO-AMERICAN COMMERCE LTD -
er \
4, Do.,“ ‘rrow\s‘s c.';f,"ed' 15, PARK STREET,
L] whe ow‘apa‘;fy.

CALCUTTA-16 v Proxe :*Crrv. 5392

SRSCr4z.™M,

Ploase meuntion this journa! when roplying to advertisements,

SIMPSON & CO,LTD. MOUNT-ROAD MADRAS.

Branches. saN GALO I E, OOTACAMUND TIKUCHIRAPALLL HYDERAL,AD (DN)
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@urmah-Shell

will be glad to give
you free technical
advice on the use of
Bitumen for your road
development

Laying of

precoated sand seal coat

programme.

o \\ ‘\\\\‘\: ) on |"” Shelmacadam
on the Factory
Roads of Messrs.
Spencer & Co. Ltd.,

Madras.

BURMAH-SHELL...
IN INDIAS LIFE
AND PART OF IT

8SY-616

MILLARYS

MACHINERY

Concrete Mixers—Tilting and non-Tilting Types.

Asphalt Mixers—for Hot and Cold Mix.

Roller Pan Mixers—for Mortar.

Diaphragm Suction Pumps for effective lift up to 25 ft.
Self-Priming Pumps for handling Seepage at lowest possible cost.
Tower Hoists for speedy construction.

Wellpoint Pumping Equipment for dewatering—the only successful
method of combating running sand.

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLAR’S TIMBER & TRADING CO., LTD.

(INCORPORATED IN ENGLAND)
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY 27.

Telephone: 41077 Telegrams: JARRAH
Branches and Agents throughout the World.

THE HINDUSTAN CONSTRUCTION CO., LTD
We operate on an extensive scale as Civil Engineering Contractus

And Specialize in the following :

ROADS, CAISSON AND MONOLITH SINK-
s
ROAD AND RAIL BRIDGES, FOUNDATION WORKS,
EARTHWORKS, PRECAST PILING,

RAILWAY AND HYDRO TUNNELS | BUILDINGS, - ‘
ETC. DOCKS AND JETTIES ETC. |

WE ARE ALSO SPECIALISTS IN :
GUNITING, CORE DRILLING, GROUTING AND SEWAGE PURIFICATION

THE HINDUSTAN CONSTRUCTION CO., LTD.

Head Office: ‘ _
CONSTRUCTION HOUSE, BALLARD ESTATE

BOMBAY..

Please mention this journal when replying to advertisemants,

Please mentiou this journal when replying to advertisements.
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~

FOR BETTER MAINTENANCE OF YOUR
DIESEL ENGINES

ATOMISER TESTING PUMP:

The satisfactory running of an oll
engine is largely dependent upon the
condition of the ‘Atomiser or Atomisers,

We strongly recommend every usey
of Ruston or other makes of oil engines

to invest in a Ruston Atomiser Testing
Pump.

CRANKSHAFT ALIGNMENT INDICATOR:

For use in fixing new engines and
periodical checking of existing installations.

Applicable to any size or makc of
engine, whether Horizontal or Vertical,
which has three or more crankshaft
bearings and webs as small as 2'/," apart.

EXHAUST DIAL THERMOMETERS:

HOT-WATER THERMOMEVTERS:

Made by Messrs. Heath Nicks
& Perken ( Thermometers ) ttd,
England.

Made by Maessrs. Coley
@ Thermometers Utd, England,
To measure the temperar
ture of Exhaust. Indispensible
for use with multi~cylinder

engines to check proper load
on each cylinder.

Supplied with Co-Axial
Stem, f required

GREAVES COTTON & CO.LTD.

1-FORBES STREET, FORT, BOMBAY.

Branches:

AKMEDABAD ® KANPUR ® MADRAS o OAI.GIITTAG

";.‘g.,hnmnnnms »

To measure the tempera-
ture of Jacket water accurately.

el

Pleage mention this journal when replying to advertisements,

HERE 1S
O LOW-COST DRAINAGE ¢
under limited headroom.

Problems of limited headroom can be solved
quickly and economically with Nestable ARMCO
PIPE-ARCHES :

These low-wide structures provide adequate
drainage without the expense and trouble of rais-
ing grades or installing several smaller openings.

Nestable ARMCO PIPE-ARCHES have ample
strength to withstand the impact and vibration of
traffic. They assure many years of satisfactory
service. Installation is a simple matter for a small
unskilled crew, ARMCO PIPE-ARCH can be nes-
ted into convenient bundles to simplify handling
and transportation.

Where severe erosion is a problem ARMCO PIPE-
ARCHES can be supplied with a PAVED-INVERT.
Or an ASBESTOS-BONDED PIPE-ARCH will check
corrosion, Write for complete information.

ARMCO @ INDIA LTD.

21, ESPLANADE MANSIONS
CALCUTTA.

Gl o =

ARMCO MULTI-PLATE PIPE ARCHES,
««Sankosh Alipur-Duars,
Assam Rail Link.'’

Please mention this journal when replying to advertisements,

:
N L4
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THE CARLISLE IS THE WORLDS

MOST ADVANCED ROAD GRADER

AND IT CAN BE PAID FOR |IN
STERLING !

BLACKWOOD HODGE

Main Works & Stores—139, Beliaghata Road, Calcutta 15.
Area Office : Speedbird House, Connaught Circus, New Dalhl
and at Madras and Bombay.

U.X., US.A., ireland, Balgium, France, Portugal, Spain, S. Africa,
E Africa, W. Africa, Rhodesia & Nyasaland, Baigian Conge,
Angola, Mozamblque, Sudan, India, Pakiscan, Ceylon, Burms,

Further and more comprehensive

details of the Carlisle Grader are
avallable from the Woerld Distris
butors, who maintain s camplete

After - Sales Service,

Tran lport'Oommnnioaﬁonl Monthly Beview
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Slashes labour costs and is the answer to every

Building and Road Contractors’ wransport prablems.
fhe Commer 5-ton Dump Truck (with 5 cubic
yurd body capacity) is the dependable truck for the

roughest and toughest tasks,

DISTRIBUTORS
AHMEDABAD Coronation Motors LUCKNOW Talwar Motars
SAREILLY CANTT. Gopaldas Metors {Branch ot Kenpur)
(Beanch at Agra) MADRAS South India Automotive Cer-

SOMBAY Dadajes Dhacijes & Co., Ltd.  peration (Branch at Coimbators)

Wallord Teangpart Led. MATHURAI (South India) $. 6. Jayaral
(cl‘r:fc'i.:‘::zaumu) b Nader & Son:(. {Branch at Tiruchirapoiti)

DELH! Allisd Moters Led. . NAGPUR Combine Mators

gg.';‘:";“ﬁv(“““‘ India) P. . Krishnala FONDICHERRY (Franch ngin) H: A,
: eder

INDORE Vined " RAJKOT Coronation Motors

r‘l‘ﬂlﬁ Y Rejpusans Trading Cos {Bronch ot jomnager)
) ROTTAYAH A, V. George & Co.. Led: _SECUNOERABAD (Deccan) Patny &
(Boanch ot Cochin) Ce.. Ltd.

OUTSTANDING ADVANTAGES
INCLUDE!

@ GREATER POWER

o IMPROVED MANOEUVRABILITY
o IMPRESSIVE ECONOMY

o LONGER LIFE

e LABOUR SAVING

PRODUCED BY
AUTOMOBILE PRODUCTS OF INDIA LTD. £

AHANDUP - BOMBAY

AN INDIAN ENTERPRISE
FORGING AHEAD

IN ASSOCIATION Witht THE ROOTES GAOR

o Wity
L * g,

MCGIA

Ploase mention bhis journal when replying

to advertisements.

Australia, ‘

R

Ploase:mention this journal when replying to advertispments,
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THE IDEAL
ALL-PURPOSE
INDUSTRIAL
CHASSIS

W%ER
MOTOCAR

MUNICIPAL USE

CESSPOOL CART
Carrying capacity 250
gallons, all steel welded

construction, front seat
and side platform.

REFUSE CART

All steel welded con-
struction fitted on tip-
ping type car, with six
gide openings and one
back opening.

Branches :—

26, Errabalu Chetty St., G. T., MADRAS I
Cox Street, COIMBATORE

© S4rg
@ NEGLIGIBLE 'MAINTENANCE

ECONONIC‘ T ROB
sy

POWER & DRIVE UNIT :—
8 H. P. Single Cylinder Air
Cooled Engine, with elutch and
four speed and reverse gearbox ;
all mounted jon single front
traction wheel. Heavy duty
Tractor-tyre gives steady pull-
ing even through mud. Car
type steering with generous
lock.

BODY :—

Supplied either with fixed or
tipping body or chassis only.
We can build bodies to suit
specific-requirements of lient.

CAPACITY :—1§ Tons.

Reliability and ease of . ‘n-
tenance are important feavures
in Motor-cart. 'The cart is spe-
ocially handy in confined spaces
and crowded areas. Unique
gtop start hand control enables
driver to move it a few yards
ab & time, for leading or dump-
ing, without even getting into
the driving seat.

Garlick:ColLtd

Piense mentinn this journal when replying to sdvsrtiseménﬁ;i_.. R

D BETALE) SRR
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PUBLICATIONS
OF THE

INDIAN ROADS CONGRESS

A limited number of copies of the following
publications are available for sale

- Publicatious,
Volume

Volume
Volume

1X—Part 4—October 1946

[X—Bound—Madras 1945 e
X—Part 4—August 1946 ‘e

Volume XI—Part 4—May 1947

Volume XI-—Bound-—1947

Volume XLI—Part 1—September 1947

Volume XI1I—Part 2—January 1948

Volume XII—Part 3—April 1948

Volume XII—Part 4—March 1948

Volume XII—Part 5—September 1948

Volume XII—Bound—1947-48

Volume XIII—Part 1.—December 1948

Volume XIII—Part 2—~January 1949

Volume XIII—Part 3-—January 1949

Volume X11I—Bound~1948-49 .

Volume XIV-—Part 1—September 1949

" ‘4Volume XIV~—Part 2—December 1949 N

Volume XIV~—Part 3-—December 1849
Volume XIV—Part 4—July 1950
Vaolume  XIV—Bound —19849-50
Volume XV—Part 1-—August 1930
Volume XV—Part 2—November 1950 .
Yolume XV—Part 3—January 1951
Volume XV-—Part 4—August 1951
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There are thousands of miles of un-
paved soads in India, the maintenance
of which constitutes a major problem
10 Government and Municipal bodies.
Construction, too, is & part of this
problem, Widening, realignment, grade
improvement sad resucfacing must be
cacried out if roads are to keep pace
wnh changing needs.

“ CATERPILLAR™” Dicsel Motor

BUILDING AND MAINTAINING ROADS
w CATERPILLAR

Diesel Motor Graders

Caierplllar

Graders  are  becoming increasingly
recognised in India for road buildiag,
ditching, bunding and other construc-
tion work, They are built not only to
perform a wide variety of work but
to continu¢ to do that work over
extended periods.

+ CATERPILLAR” Motor Graders
do better work, in less time, at a sub-
stantial saving in cost.

Caterpillar

ENGINES - TRACTORS
MOTOR GRADERS
EARTHMOVING EQUIPMENT

DIESEL

"Caterpiifar Distributors In india"
BOMBAY

DELHI
TRACTORS (INDIA) LARSEN & TQUBRO WILLCOX (BUCKWELL,
LIMITED LIMITED lNOIA)( LIMITED
.0, BOX 322 7. 0. BOX 278 .
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8.0, BOX 1408
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BETTER ROADS

BETTER BUILDINGS
AND AN OUTSTANDING ECONOMY

Ensured Through

BLACKSTONE

STONE PRODUCTS

STONE CHIPS—FOR REINFORCED CONCRETE
STONE METALS—FOR ROADWORK

STONE CHIPS—FOR PRECAST CONCRETE WORKS BLOCK &
BUILDINGS

STONE SAND--FOR MAKING HOLLOW BRICKS
*
Trade Enguiries to:

BLACKSTONE PRODUCTS LIMITED

59.60, STRAND ROAD, CALGUTTA - 6
Gram: ‘BLAPROLD?” Phone: JORASANKQ 3348
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Nothins on earth work; y K ’ Ty
harder or more effici. DR V l CK E R S e

ently than the Vickers VR. e . . : ST T

180 - the tractor with the ,' V R . ]8 O R

Rolly-Royce engine, fully - ' ’ )

reflexing track and speci- (i

ally matched equipment

designed and produced. by
Vickers - Armstrongs &

Onions. The VR. 180 is going oue to development projects which have
urgent need of the world's most up-to-date earth-moving epuipment.

and its matched
earth-moving equipment

DESIGMED AND BUILY BY VICKERS-ARMSTRONGS POWERED 8Y ROLLS-ROYCE
WORLD DISTRIBUTORS:

JACK OLDING & COMPANY LIMITED
HATFIELD, HERTFORDSHIRE, ENGLAND.

DEALERS FOR INOIA

KAMAN! ENGINEERING CORP. LTD.

BOMBAY Kamani Chambers, Nicol Road. Bal}ard Estate. Bombay
NEW DELHI Pratapsingh Buildings, Queensway Lane. New Delh;
CALCUTTA 30, Ganeshchandra  Avenue. Calcutra 13
MADRAS

Sakkar Maasions, 2 Jenes Strees, Broxdway, Madras
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