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" ==SIGNALS
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The rapid growth of vehicular
traffic in the cities of India has
greatly increased the problem of
efficiently controlling traffic, with
safety to road users. SGE can
help you solve this problem.
Experience .with installations n

many parts of the world, apart .

from hundreds of signalied Inter-
sections in Great Britain, provide
the background of knowledge and

resource of which you can have

the advantage.

Two methods of control are
available—the AUTOFLEX System
which is vehicle actuated, and
SGE Fixed Time Cycle—both of
which are fully automatic. Facility
is provided with both systems for
the control of traffic by hand.

S.G.E. Fixed Time Cycle
Signals in use at one of
the busiest intersections
in Calcutta.

@ Our Engineers will be pleased to coe
operate in the preparation of schemes for
road traffic control, and Invite you to
submit your problems for consideration.
A
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THE SIEMENS AND GENERAL -ELECTRIC RAILWAY SIGNAL COMPANY LTD
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THE GENERAL ELECTRIC COMPANY OF INDIA LTD.

Head Office: -

Magnet House, Chittaranjan Avenue, Calcutta I3

Branches at:

Bombay Madras Kanpur Delhi Bangalore Cosimbatore Secunderabad

Also represented in ;

Karachi Lahore Chittagong Rangoon
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LEICESTER, ENGLAND

. T . YA B
includes machiniery of interest fo

BUILDERS, CONTRACTORS, VUNTIPALUTIFS, CORPORATIONS.

DISTRICT ROARDS & PUBLIC BODIES, GOV, & PUBLIC WORKS

DEPTS.. RATLWAYS, QUARRIRS, KT,

SPECDIA
Concrete Mixer

Stea Impact Breaker

Stone Crusher & Granulator

Roller Pan Mixker

KUBIT Tarmacadam & Asphalt

LITTLE GIANT
Cencrete Mixer

Bricit & Stone
Plant Crusher

Stone Crushing Rolls

Solv Acents:

HEATLY & GRESHAM

P. 0. Box 190 P. 0. Box 225 P. 0. Box 223 L-13, Connaught Circus
CALCUTTA BOMBAY MADRAS NCW DELHI
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COMPRESSED AIR EQUIPMENT

STATIONARY
COMPRESSORS
Two Stage. Displace-
ments [rom 80 c. It./
min. to 638 ¢ ft. 'min.

PORTABLE
COMPRESSORS
Two Stage. Displace-
ments from 130 c.ft.
min. to 360 c. ft.fmin.

ROTOMOTORS
Vane type air-
motors from 1}
b.hp.

AIRWINCHES
Lifting capacites from
1400 Ibs. at 100 f{l.;
min. to 3000 lbs. at
100t imin

SCRAPEHAULERS
Specially designed for
scraper loading. Rope
sulls {rom 2200 1o
&600 lbs

HANDRILS

Hand-held Rock
Drills. Weights
from 24 lbs. to 84
1bs

ROTOPUMPS
For water, ol or
sludge.  Will give 10
g.p.m. with 140 ft.
head to 140 g.p.m.
«ith 10Tt head

ROAD RIPPERS
Weights from 43
lbs. to 75 lbs.

PICKS & SPADERS
Weights from 20
Ibs to 26} lbs

HAMMERS

Weights from 7}
ibs. to 13} lbs.

ROTODRILLS
Hand and screw-
feed. Capacities
to 1} ins.

ROTOGRINDS
Radial and sur-
face types.Taking
2" to 6" wheels.

RAMMERS
Weights from 9
lbs. to 40 lbs.

CONCRETE

COMPACTORS
A new machine for
Concrete Compac-

tion.

RSRE
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The machines and tools illusirated here are but a few of the products
manufactured by Holmans There are ulso_l?rifmrs, Sinkers, Stopers,
Airlegs, Llolbits and tungsten carbide tipped Drill Rods, 21l of which are

world fameoeus

SOLE AGENT IN INDIA

BIRD € C

LLIMITED
CALCUTTA DTE'L H I . K ANPUR

SELLING SUB-AGENTS

KILLICK NIXON & CO. LTD. | SIMPSON & CO. LYO.
BOMBAY. MADRAS.

SHALIMAR TAR

This light,

has been

serves the Road Engineer

THE
SHALIMAR
TAR SPRAYER

hand operated Sprayer

specially designed for

Road work under Indian conditions

It 15 very efficient, easy to aperate
and maintain and is sturdily built for

long service

DETAILS SUPPLIED ON REQUEST

" SHALIMAR TAR PRODUCTS (1935) LTD.

AMBALA - BOMBAY - CALCUTTA - DELHI - LUCKNOW
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| TOURNAROCKER |

DRIVES AND STEERS ON FRONT WHEELS

No rear-wheel drive truck \
can ensure safety under such N\

conditions.

TOURNAROCKER has been i\
designed from the drawing N
board for hauling rock, over- \

burden, coal, etc.

One Man can load a three-yard
truck in one minute with a Barber-
Greene Truck Loader.

One Man withaB-G Loader can
keep a whole fleet of trucks on the
move. The B-G Loader travels from
pile to pile quickly—loads sand, stone,
gravel, fertilizer—any free-flowing
material—at up to 3 yards per minute.

One Man without special train-
ing, quickly becomes an expert
operator of a B-G Loader. Write for
full information.

Model E=18 Tournarocker

wiX (2

A

TRUCK LOADERS

—~ IMPORTANT FEATURES

B-G MODEL 543. A Pneumatic-
Tired Loader with capacity to 3
yards per minute. Self-propelled
at speeds up to 15 m.p.h. With
hydraulically controlled trimming
conveyor, it loads highest trucks.
B-G MODEL 82A. Has crawler-
mounted chassis. Loads sand,
gravel, limestone, coal, etc. Also
for bank-loading, topsoil stripping
and light excavation. Capacity to
3 yards per minute.

Long hydraulic swivel conveyor
available, to enable it to load
highest, longest trucks, trailers
and railroad cars.

Barber-Greene

LOAD TRUCKS WITH MINIMUM FORCE . . .

.

Barber-Greene Overseas, Inc.

DISTRIBUTORS OF BARBER-GREENE PRODUCTS MANUFACTURED BY:
BARBER-GREENE COMPANY, AURORA, ILLINOIS, U.S.A,
BARBER-GREENE OLDING COMPANY, LTD., ENGLAND BARBER-GREENE CANADA, LTD., CANADA

Pleage mention this jonrnal when replying to advertisements,

Please mention this journal when replying to advertisements,
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This Review is sponsored by the Roads
Org anization, Ministry of Transport, but the
Government of India accept no responsibility
for any views or opinions expressed therein.

CORRIGENDUM
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line 4 on page 8§
For 30 feet™
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COMPLEMENTARY USE OF RAIL AND ROAD
FOR FREIGHT TRAFFIC /\

(Abstract of @ Paper read to the Metropolitan Section of the Institute of Transport.
Extracted from  The Indian & Eastern Engineer ”—March 1952.)

RAILWAYMEN have been aware of the

usefulness of road transport for a
long time. The former North Eastern
Railway (U. K.), for example, obtained
road transport powers so far back as 1871,
and in 1905 these were strengthened to
enable the company to employ mechanical
vehicles. The British Railways Act of
1921 confirmed those and other powers
subsequently obtained by the railways
generally for the collection and delivery
of rail-borne traffic, while the Acts of 1928
enabled all four railway companies to
carry traffic throughout by road.

The North Eastern Railway introduced
some steam wagons for a country cartage
service in the North Riding of Yorkshire
in 1904, expanding it to Co. Durham in
1906. In 1907 the Tyneside motor service
for rail tranships was started and this was
probably the first time that a railway
company carried traffic by road for part
of its journey apart from ordinary
collection and delivery. By 1921, 64
motors were employed for complementary
road service and the old company’s
successor, the L. N, E. R., set about the

provision of widespread country services
in North-East England.

The whole of the area, except sparsely
populated moorland regions, had regular
collection and delivery facilities based
upon road service links between railheads
and wayside stations. There was through-
out road service for racehorses and other
livestock traffic and for imported timber
traffic which could not be satisfactorily
carried by a mixture of rail and road
service. Many motors wero employed to
carry traffic on part of the journey by
road, thus reducing rail transhipment,

This achievement was paralleled in
other parts of the country. The railways
had thus set about the creation and
development of a complementary use of
rail and road transport which began
before road competition was any more than
a cloud on the horizon. " The subsequent
pressure of road competition forced the
pace and direct cartage by the railways,
expanded through the years, was supple-
mented by association with owned or
partly owned road transport undertakings.
A few rail trunk haul schemes were
started and the associated cartage
companies were encouraged to make a
bid for traffic which rail service did not
attract. They were also employed by the
railways for specific work, such as heavy
haulage, radial distribution and the
packing and unpacking of furniture
removals.

THE COLLECTION AND DELIVERY
SERVICE

The British Transport Commission has
inherited the most  comprehensive
collection and delivery service in the
world. This was made clear during the
course of the International Railway
Congress in Rome in 1950. We are far
ahead of any other country in this way.
The bulk of railway cartage work consists
of the ordinary service of collection and
delivery within two or three miles of the
station. This, in itself, is an important
form of complementary service, but
interest is being focussed upon the use of
road service for what was at one time
regarded as part of the job of the railway
and of rail service for what has in recent
years come to be looked upon by some as

proper traffic for the road,

1



Transport-Communications Mon thly Review

What is now called zonal collection and
delivery was conceived on a country-wide
scale soon after the war ended and its
development is now nearing completior{
An essential part of it, as of its pre-wa,t.'
formg, is the movement by road in place
of rail of verylarge quantities of * smalls ”’
l)et\veen. local stations and railheads
forw'a,r.dmg the traffic and between
recelving railheads and local stations from
whlc_h delivery is made. This part of the
service is already oceupying many
vehicles full time and many more part-
time. ) (

Road Traffic by Contalner

) Concurrently, the Commissi
inherited a large road business ir?%arig;:
tvraffﬁc or in ‘‘ smalls ”’—the two things not
being quite the same- and the maﬁ arm
qf the .Commissio,n has started to rationa-
ll’SG this work. Thus two arms of the
f)ommlssmn are both providing increas-
ingly comprehensive services for the same
classes of traffic in this as in other ways
but rail is extending the use of road f01i
the feeder and distributor service and road
has begun to revive and extend the
employment of rail for the trunk haul
The container services suecessfull;}
operating between London and Manchester
and between London and Glasgow are
well known. Many other arrangements
of this kind are in prospect.

It sometimes works the other way.
Cross-country service is notoriously
difficult on the railway and trunking by
road is often a better method. Rail is
using road for its ‘““smalls” traffie, for
example, from Chelmsford to Manchester,
at least a day being saved in the overall
transit. Many other schemes are being
developed, all of them designed to produce
both economy and a better service,

Is it Utopian to suggest that no consign-
ment should even be transferred from one
railway wagon to another? Could not
every consignment be railed in such a
way as to need the use of one wagon only ?
This would mean more concentration at
the forwarding end and longer range
delivery at the other. Is there scope for
more of this than we¢ have so far
attempted ? Is that how zonal collection
and delivery should develop, especially
if it embraces what is now separate

?
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rail  and road traffic? Ought there
to be a maximum concentration in for-
warding zones with all the concentrating
done by road, usually in threo distinet
operations ; initial collection, sorting and
then a road journey in bulk to the zone
centre?  Such concentration onght to
increase the opportunitics for through
wagon loading on fast trains connecting
the principal traffic centres,

We may not have enough zone centre
sheds capable of loading heavy concentra-
tions of forwarded traffic on a country-wide
scale. 'We may, therefore, have to decide
which qf these zone centres should become
the principal concentration points and
apply the limited available capital, labour

and materials to enlargi ippi
s niarging and equipping
them' o) =] q. I p Lol

Need we think of concentrating only
such of the day’s collections as can be
carted to the zone centre in time for
despatch the same evening?  On the con-
trary would it pay to go on concentrating
tohrough the night and the following morn-
ing? fl‘he loss of a day at the forwarding
end might be more than saved on the way
and the overall cost of movement might’;
be reduce by cheaper handling at modern
sheds, coupled with the avoidance of rail
transhipment. Road concentration and
distribution is, of course, expensive, but is
not to-day’s duplication of throughout rail
and road service far more costly ?

Then there is the railborne traffic in
““smalls”” which is carried for such short
distances as to incur terminal costs which
are out of all proportion to the receipts.
It is only neccssary to see an analysis of
the ‘ smalls *’ traffic which passes through
some of the main railway termini on short
throughout journeys, and to reflect upon
the cost of handling and carting this traffic,
to appreciate what uneconomical use is
probably being made of the railway for it.

Wagon Load Traffic

The foregoing deals with less-than-
wagon-load traffic. What of full wagon
loads? Those who would drastically re-
duce the use of the railway do at least
concede that coal and other heavy traffics
generally are best carried by rail, and
speaking broadly, there is not much
obvious scope for complementary rail and

Transport-Communications Monthly Review

road service for these classes of traffic.
General merchandise is another matter.

The railways in Great Britain have never
attempted any rail-road service for full
wagon loads except in particular cases of
branch-line closure or in carrying cer-
tain streams of perishable vegetable traffic.

Tn 1946 the L.N.E.R. set about improv-
ing its service for perishable traffic from
Lincolnshire to North East England. It
could not give a next-morning delivery at
all the leading markets from each of the
forwarding stations if the traffic were railed
throughout, but they coald and did provide
a fast service which picked up at a few
concentration points and dropped off
wagons at selected stations in the North
East. The concentration points were fed
by the growers and the traffic was taken
by road between destination and railheads
and the markettowns. The Commission’s
rail and road arms have co-operated in
continuing this service in an amended
form since nationalisation. A similar
service for new potatoes from Pem-
brokeshire to the Midlands and Lancashire
has operated during the 1950 and 1951
seasons, complementary road service being
provided at both ends of the trunk haul.
Other services of this kind are in prospect
for 1952.

Coming to the wider problem, pictures
arc painted from time to time of a
streamlined railway system with about 100
or so central goods stations covering the
whole of the country and a network of
fecder and distributor road services.
These central goods stations would be
sorved by a small number of mechanised
marshalling yards, fast trains running
from yard to yard and a speedy pilot
service between each central goods station
and its nearest yard. All very nice and
simple. If freight traffic consisted entirely
of general merchandise which had to be
colleccted and delivered, such a simple
scheme of things might be made to work,
given the accommodation, but what of
coal and mineral traffic, which looms so
large in the total picture? Could this
traffic be segregated from the rest and
wayside stations kept open for it ?

Benefits of Containers

{(‘ontinental opinion is vecring towards
a belief that it would be better to concen-
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trate wagon load traffic on a limited num-
ber of stations and to close down inter-
mediate stations even on main lines.
Transference of traffic between wagon and
vehicle is a source of difficulty. If a con-
tainer which can be craned is being trans-
ferred there need be no serious problem.
The loose contents of a wagon are
obviously a different matter. Some way
has to be found to reduce the cost of
handling.

The alternatives of carting rail wagons
through the streets or carrying road trai-
lers on wagons involve hauling about a
considerable weight of wagon frame,
bogies and wheels in the process of doing
a job which a demountable container or
flat ought to be able to do just as well.
The carriage of road trailers on rail
wagons has its drawbacks for the same
kind of reason. The ideal is a maximum
general utility of container, rail wagon
and cartage unit, each having as unres-
tricted a use as possible, always subject,
of course, to meeting the requirements of
the traffic offered in relation to the net
revenue to be earned.

Large-scale Experiments Needed

Experiments on a big enough scale may
show that rail-cum-road service for full
wagon loads with longish road hauls is
unsound. We may be driven to a simpler
division of function based upon mileage
limits which will vary with the class of
traffic and other circumstances, but there
are no simple short cut answers to
this problem. All manner of schemes
have to be tried to suit the needs of trade
and industry with a willingness to make
mistakes in the process of finding out
which are the best methods. It is of the
greatest importance to record and watch
the costs of these methods, since it would
be easy to goon duplicating expenditure
and even add to it.

What are the things which are delaying
progress with the development of comple-
mentary transport? It is well known that
we have yet to solve the staff problems
which arise from changes of method which
alter the employment of staff, but it will
inescapably become understood that the
wasteful arrangements now operating are
impeding the cvolution of an cfficient

(Continued on page 17)
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HOW THE HIGHWAYS OF NEW YORK STATE
ARE ADMINISTERED AND FINANCED

(Extracted from * Roads & Engineering C
[(From a Paper presented before the Ontario ¢

THE'ﬁna.neir_lg, building and maintai-

ning of highways and traffic control
are subjects of international interest. but
I would not be surprised if New g(ork
State has more trouble with finances than
Ontario _has. Probably neither has
serious difficulties with the various items

of design enginee[ i i
) mg constru
l' y Otlon a;nd

In 1895, there were five automobiles i
America ; today there are 44 millio(ﬁ);lizolsn
trucks and buses—about one to every’
three persons. New York State alone
has 3 million automotive vehicles
Ownership is not confined to cities but
the heaviest traffic is in the cities, a,r’ld in
a circle, say 25 miles in diameter, around
the cities. Our traffic counts, however
show that cross-country travel is suﬂicieni’:
to warrant the rebuilding and improve-
ment of the inter-state highway system.

Sources of Highway Funds

New York collects 150 million dollars
a year from gasoline tax and automotive
registration fees, but this money does not
go directly for state highways, but rather
into the general fund of the treasury of
tl}e state from which appropriations for
highways are made by the legislature
under budgetary control by the governor.

It is my understanding that the gasoline
tax money in Ontario goes directly for
highways. That is the wmethod in vogue

in some of our states, but not in New
York.

Out of the total gasoline tax
c‘(?llected,5 per cent goes to New York
City for general purposes and 20 per cent
to the up-state counties on a proportio-
nate milage basis, Of the registration

4

onstruction’—July, 1950).
ood Roads Association]

fees, 25 per cent > '

where collected andgggs I;GOOI Z};bntcfo)cl: nﬁl}é
state treasury. Thus, 75 per cent of the
money collected goes to the state treasury—
none, however, directly for state highways.

Thirty-four years ago t )
sﬁ_ystem of highways wa%s s;:;eu;mz;ﬁ
$16,000 a mile became available from the
i‘?deral government toward the construc-
fu:ln ‘of the highways located on this
ederal system. Recently, federal aid
money has been greatly increased.

fOur total highway system is made up
of three parts, state, county and
town, Ip addition, of course we
have city and village streets. and
presently I shall speak of arterial ’ routes
1n cities, the Thruway and other facilities.

New York Highway Systems

Our State highway system cov.
principal traveled rogd 3irn all se;tigilstil:)(;
rural New York. It consists of approxi-
mqtely 14,000 miles out of a total highway
milage in the state of 90,000 miles.” The
Thruway, although a special highway, is
legally a part of the regular system, ’

Each county has its own system. This
consists of the important county roads, the
milage varying between 200 miles and
1,200 miles per county.

Most of the remaining rural roads in
the state are on the town system.

Town and County Funds

The towns receive some state aid under
wha”,t we call the Lowman Act, amounting
to ,;‘%37.59 per mile on the basis of the
town highway milage in the town.
Additional town funds are raised by
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direct taxation. Bach town has its own
highway building, maintenance equipment
and snow-removal organization.

Many of the counties appropriate funds
for their roads and bridges in addition to
the amount received from the gasoline tax
and registration fees. Each county has a
superintendent of highways, a considerable
force of men, and much equipment for
construction, maintenance and snow
removal.

The villages raise their own funds for
streets except for the state or county
roads that cross the villages.

The New York State Thruway

The Thruway is something new,
construction having been authorized six
years ago. It will be comparable to the
Queen Elizabeth Way in Ontario. It will
run across the state from the Pennsylvania
gtate line, skirting Buffalo, Rochester,
Syracuse, Utica and Albany and thence
going southward to New York City—a
distance of about 475 miles. There will
be three regular branches, the largest and
most costly of which will run through the
oity of  Buffalo,  thence along
Buffalo’s  water-front—across  Grand
Island to the Rainbow Bridge for a
direct entry to Canada at Niagara Falls.
Cities along the route will have connections
like the road into Niagara Falls from the
Queen Elizabeth Way. The total cost
will probably exceed 500 million dollars.

Arterial Routes

Another recent major venture for the
gtate is the arterial-route programme in
oities. It was inaugurated five years
ago. Now, within certain legal limitations,
the state can build streets or highways
into and through cities. Previously, our
activities were confined to the rural areas.
The funds available for work in cities are
such that this will be one of our largest
activities for many years to come.

The state urban policy is that the deve-
lopment in each city should be on an
orderly and long range planning and
design basis and that each constructed
project should materially improve traffic
conditions. Simply to rebuild or rehabi-
litate wornout city streets or pavement
is not a part of the programme. Such
work is considered a city task.

Before any work is done in a city, a
comprehensive study is made and a report
is issued based on origin and destination
surveys, time flows, traffic counts, land
use, population densities, industrial deve-
lopments, and expected comparable
factors during the next fifteen years. The
needs for each city as developed from
these data are published, and after local
approval, the projects are undertaken on
a priority basis within each city.

One-half of the cost of these arterial
roads in cities is being paid for by the
federal government and one-half by the
state, except that the cities pay one-half
of the right-of-way costs. When comple-
ted, the new facilities will be maintained
by the state.

Grade Crossings and Parkways

Grade-crossing elimination projects in
New York State have been financed by
bond issues.

The parkway system is extensive and is
under the jurisdiction of the Conservation
Department, with the Department of
Public Works acting as engineers.

Federal Aid

During the last of the war years, under
the expectation that many people might
be out of work, the federal government
appropriated approximately 500 million
dollars for each of three years, and then
450 million dollars for each of the next
two years — a total of nearly %3 billion
for five years for highway work.

The a.ppropria.'tions were split into three
gections ¢

1. Primary rural roads.
2. Secondary rural roads.
3. Arterial routes in cities.

Of these funds New York’s share was
10 million dollars for primary,4 million
dollars for secondary and 18 million dol-
lars for urban areas. The sum in round
figures is between 30 and 33 million dol-
lars for each year. To obtain this money,
New York is required to match it equally,
that is, on a 50-50 basis. Some of the
western states are having trouble meeting
their share of the federal funds, and hence
have not received them fully.

5 2
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There is set up at Washington within
the Department of Commerce, a Bureau
of Public Roads. This Bureau receives
the funds and supervises the allocation
pursuant to the formulae stated in the
law. The Bureau has a fair-sized adminis-
trative force in Washington and sub-
offices throughout the states.

The highway departments in the states
prepare the plans for federal-aid high-
ways and present them to the Bureau for
criticism or approval. The states award
the contracts and supervise the cons-
truction work. The Bureau has district
field inspectors who visit the federal jobs
from time to time, say, once a month.
In that way the Bureau is assured that
the contract work performed meets the
plans and specifications that their engi-
neers have previously approved.

Suburbs

I am not familiar with the suburban
situation in Ontario, but I have heard
enough about it to know that it is different
from ours. Buffalo, for example, is
surrounded by the city of Lackawanna,
four townships and the village of Ken-
more, all quite built up at the city limits.
Take the village of Kenmore as an illus-
tration. State and county highways
crossing the village serve as village streets
and the municipality, iv addition, has its
own streets which are paved, curbed and
sewered. The state builds and maintains
the state highways and the county does
the same for the ¢ untry highways. The
village builds and maintains all streets
within its corporate limits, except the
state and county roads.

Increased Costs

Before the war a substantial two-lane
highway could be built for $50,000 per
mile, but the present cost of a two-lane
pavement of a modern design is 5 125,000
to $§150,000 per mile. A million dolars is
eaten up by seven miles of new highway.

At the end of the war there was great
need for repuilding and rehabilitating the
system. LFortunately, Governor Dewey
had laid aside a large nest egg of which
about 200 million dollars was made avai-
lable for highways, the remainder going

for public buildings, schools, hospitals
and other state operations.
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Our designs were ready and New York
advanced a large construction programme
on a state-wide basis which now has
exhausted the post-war fund. Hereafter,
direct appropriation or the raising of
fund.s through the sale of bonds will be
required. The Governor, the legislature
and our state officials have this subject
prominently before them at present, with
no answer in sight at the moment.

During the past year the Department
of Public Works of New York has heen
making a complete, detailed factual
survey of the entire highway system of the
s’ca‘te‘ to ascertain the vshortcomingS,
deficiencies and funds annually needed
over a term of years for rehabilitation
purposes. The method of making this
survey is based on the Moskowitz method
used on a similar survey in Arizona and
on the lane capacity manual by Norman.

The resulting data have just been
published in an elaborate report and it
shows that New York needs in excess of
140 million dollars annually in addition
to federal aid or other contributions for
each of the years up to 1963 to rehabilitate
the system and complete the New York

Thruway and the arterial route system in
cities.

Maintenance Organization

The state maintains a complete highway
repair organization divided into districts,
and the annual appropriation for this
work is about 25 million dollars per year.

Finances are not available to rebuild all
the streets and highways which are
deficient for one reason or another. Hence
we must pay attention to improving what
we have wherever this is possible. This
type of work encompasses resurfacing and
widening the old pavements, building new
shoulders, extending culverts and bridges.
It can be performed for about a quarter of
the cost of a new pavement on new grade
and perhaps new alignment. Sometimes
five miles of resurfacing can be done for
the cost of one mile of new work. The
final results are not the same, of course,
but it affords a practical method of keep-
ing the system in working order and is
pleasing to the public. Usually this work
18 done by contract, and when located on
federal routes, the federal government
participates.
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Good Roads Association

As  engineers we can erect control
devices for better traffic regulation and
control ; we can design highways for safety
and compute the costs to raise the system
to correct standards, but that is about as
far as we can go. From there on, it is the
problem of someone else.

* Engineering News- Record” recently
stated : *° Too many people are inclined
to think of roads and streets as convenien-
ces that happen. [t must be dispelled if
any adequate road system is to be a
reality.”” The editorial goes on to say that
associations are needed to arouse the local
people as to the need for more adequate
financial structures.

The executive secretary of the lowa
Good Roads Association recently made
the statement that good roads organiza-
tions are needed today more than ever
before, in order that the public may be
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more fully awake to the needs of the
present and to mobilize the people for
intelligent and constructive action.

Ontario has been ahead of us with its
good roads association. It began in 1894
which was prior to New York’s first high-
way bond issue. Our good roads associa-
tion was started about a year ago and is
headed by Charles H. Sells, an outstanding
administrator, who was formerly state
superintendent of public works.

Similar associations are set up in about
one-third of our states. At the last
convention of the American Association of
State Highway Officials special prominence
was given to the subject of good roads
associations, particularly because of the
work to be done to obtain funds, local,
county, state and federal, to counteract
the retrogression of our highway system,
and the delegetes voted to encourage the
establishment of associations in every
state.

B

BUMBLEDOM

THERE was an amusing account in the Scarborough Evening
News recently of officialdom in action on the location of two bus shelters.
Nearly a year ago the inhabitants of Marishes, a village off the main
Malton-Pickering roud, decided to erect at their own expense two sheliers,
one on either side of the main road to which they have to walk to catch

the buses.

When the villagers applied for planning permission *“ the fun
began,” and a few weeks ago no fewer than 16 representatives of official
bodies met at the spot to decide the exact location of the shelters.
Although the villagers have for years past got on and off the buses at the
junction itself, authority decided that the shelters and stops must be away
from it, and ap parently there was a lot of argument about the eract
distance before any decision at all was reached.

As the Scarborough paper concludes: * When officialdom can
wrangle over two country bus shelters for the better part of a year can
any one doubt that this is a country fit for bureaucrats to run riot in?”

ANYBODY wishing to telephone the Transport Tribunal about an
appeal under the Road and Rail Traflic Act must be careful to dial the
right number. The slightest mistake in a certain one of the four figures
will produce a reply. * Are you a client of ours?’” When the mistake
becomes apparent, a sweet voice proceeds to say ** We are the—marriage
baureaw.”” I will give only the Tribunal number—Trafalgar 6752.

(From Motor Transport]
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BRIDGING INDIA’S RIVERS

THE CHAMPAVATI BRIDGE

THE river Champavati is one of the

‘the thirteen major rivers that cross
National Highway No. 5 linking Madras
and Calcutta. At the bridge site its
catchment area is about 520 sq. miles
and, because of its swift current during
the monsoon and the shallows existing in
its bed during the dry weather, it has

always presented difficulties to ferry
traffic. )
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The necessity for a bridge to span thix
river was felt as early as 1931 when a
screw-pile bridge of the through Pratt-
girder type with eleven 60-ft spans was
built at a constricted site near Nathavalasa
swbout 508 miles from Madras. Unfortu-
nately, this bridge was washed away
the same year due to unprecedented Hoods
which followed breaches in a series of
tanks and raised the maximum high
flood level for which the bridge had been
designed from 87.75 to 102.42,

Eleven years later, i.e., in 1942 another
attempt was made to bridge this river at
a point about 1,600 ft downstream of the
previous site. Twenty spans each of

45-ft reinforced concrete I-beams and
slabs were proposed. The construction of
the bridge, financed from the Road
Development Fund, was undertaken by
the Vizagapatam District Board. Owing
te a dispute between the contractors and
the District Board the work had to be
abandoned after the wells for the right-
hand side abutment and seven piers had
been partially sunk,

FREELY SUPPORTED SPAN
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It was not till 1951 that work on
this bridge was re-started as a part of
the first 5-year road-development pro-
gramme.

The Site

After thorough investigation it was
decided that the new bridge should be

built at the site of the unfinished bridge -

which lies on the approved alignment of
National Highway No. 5. Here the river
has wider banks and hence a comparative-
ly lower velocity of flow than at the site
selected in 1931. Begides, some saving
will be effected by making use of part of
the work executed during 1942.
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The maximum flood level reached during
1931 was due to exceptional circumstan-
ces not likely to be repeated. To design
a bridge for this maximum flood would
entail the construction of very high and
expensive approaches resulting in the
locking-up capital to insure against a
remote risk. The ventway of the new
bridge as now designed will be sufficient
to pass a Hood discharge corresponding
to a maximum flood level of 87.75, the
maximum recorded before and since
1931, but a free-board of 9.5 ft has been
allowed as &« margin instead of the
usual 3 feet and the approaches have
heen designed to be safe against over-
topping by floods.

Foundations
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between the wells, whereas cach pier has
two twin octagonal wells each 14 ft 6 in. X
8 ft (outer dimeunsions),

The wells have cement concrete (1:3:6)
steinings 2 ft thick with bond rods and
flat ties, and R. C. C. (1:2:4) curbs 3 {t
deep and 2 ft thick at the top with cutting
edges of mild steel T-sections 6 in. X 4 in. X

PLAN QF FOUNDATION-WELL UNDER PIER. .

Nature of the soil at the bridge site
is yandy, but hard rock is met with at
depths varying from 18 to 33 ft below the
bed with an intermediate layer of clay.
Well foundations for all the piers and the
abutment pier on the Chicacole side have
been taken at least 2 ft into the hard
rock. Where this was not possible, 1-in.
diameter anchor rods were embedded at
least 3 ft 6 in, deep into - the hard rock
below the bottom plug. The abutment
pier on the Vizagapatam side has its wells
resting on hard clay.

The abutment-piers have two twin
octagonal wells each 12 ftx 14 ft 6 in.
(outer dimensions) with a gap of 2 ft in

2 in. The inside of the wells were
plugged with 5 ft cement concrete (1:2:4)
at the bottom and with 3 ft cement
concrete (1 : 4 : 8) at the top, the space in
between being filled with clean river
sand. The wells and the abutment piers
have a continuous cap 1 ft 6 in. thiok
reinforced at top and bottom.

Substructure

At first it was proposed to have piers
and abutments of coursed rubble masonry

Beginning
the day.

in cement mortar. Caloulation should,
however, that to keep the tensile stress
in the masonry and all the forces indu-

9 : 3
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ced by traflic and temperature within the
permissible limits the section would have
to be very massive, necessitating widening
of the wells that had been partly sunk
in 1942. Tt was finally decided, therefore,
to use mass cement concrete 1:3:6 for
the abutments and piers.

A reinforced cement concrete (1:2 : 4)
approach slab will he provided to disperse

the live load over the f£ll behind each
abutment.

Piers under
construction

APPRQACH SLap
ROAD LEVEL | ROA — WEARING COAT
AN I LD TR SERRENAN | R SN

rt——

GIRDER

L

20 TM.S. WEARING

P anintd 7 e S et DECK SLAE

July 1962

will be left in the deck slah to allow the
entrapped air to escape, should the bridge
be submerged at any time in the future.

Bearings

Three of the supports of each continuous
3-span unit will have sliding plate
bearings while the fourth support will be
fixed. The simply supported spans will
have sliding bearings at oue end and fixed
bearings at the other.

Approaches

On the Vizagapatam side the length of
the approach is 348 ft whereas on the
Chicacole side the length is 368 feet. The
width of formation of the approaches will
be 32 ft with side slopes of 1} to 1.

PLATEAIN.THICK  To guard against breaches if the

Superstructure

The superstructure consists of reinforced

concrete T-beams and deck slab. The

bridge, designed for two lanes of 1. R. C.
Class A ” loading or one lane of “1.R.C.
Class AA ”’ loading, has six units, each
continuous over 3 spans and two simply
supported units, one at each end. In
addition, there are two land-spans. Holes

approaches are submerged during high
floods their slopes and berms will be
protected with 9 in. stone pitching laid
over 3 in. shingle wherever the height of
submergence is likely to be more than
3 feet. The approaches will be level for a
distance of at least 50 ft on either side of
the hridge.

Salient Features

Spans, 19 of 45 ft, one span of 49 ft,
and two land spans of 20 ft; lineal water-
way, 944 ft: length of the bridge from
abutment-pier to abutment-pior, 10334 ft;

10
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thickness of the reinforced cement pier, 4 ft wide at the top and 12 ft wide
concrete (1:2:4) deck slab, 7% inf; at the bottom.

e ment concrete T-beams, 1 ft . .

:‘: ilnrll.f o:‘(cf (flt gein. ; piers, 4 ft wide at the top Width of carriageway, 22b ft ll);t\i»l/:ze:
and 7 ft wide at the hottom : abutment- kerbs: R. C.C. (1:2:4) kerbs, -

Exd
s

A view showing
the bridge under
construction,
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9in.; wearing surface, 3

concrete slab (1:14 : 3). in. thick cement

Cost

_ ' The bridge, work on which is still in
diilﬁzrgl;r;(}ggs él(?(? been designed for &  progress, is estimated to 1Qcost Rs 13.2
, cusecs flowing with a lakhs. Per running foot the bridge is

velocity of 8 T ici
o a),,ﬂlux %sfg %)rtlagh::cond. The antici-  estimated to cost Rs 1,277/-, excluding the
) . cost of the a,pproaches;. ,

e () snam—

(Continued Jfrom page 3)

service at a price which will command equipment of i

_ many of
public support to mutual advantage of all sga.tilc)ms which mig);m ozﬁZr;?;éw%)e, golcl)ds
concerned. Nevertheless, to convince upon to deal with far more traffi Cihe
people of this, we shall have to go to a lot they handle today. Many of o cl or
of trouble to explain what has to be done goods stations need more u';rto&ﬁ::

and /. i
why equipment, but heavy capital outlay is
required, and neither the money nor the

material is likely to be available for more
than a few of them for a long time.

There are also the severe physical limi-
tation imposed by the inadequate size and

——

Detinition of a Politician

One who is abways thinking of the neat elections for selfish reasons.
[From *“ Road to Happiness by
Mr. C. Wicksteed Armatrong.)

12
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EDUCATION OF THE HIGHWAY ENGINEER.

( Extracted from the ** Highways & Bridges & Knginecring Works-April 23, 19527 )

THE usual college course leading to a

degree in engineering until compara-
tively recent times occupied three years.
Now at many colleges, it has been exten-
ded to four years.

At the end of his four-year college career
a graduate will now be well equipped
with the general basic knowledge essential
for a civil engineer, but & further post-
graduate year is needed if a student wishes
to acquire a sound working knowledge of
highway engineering, or, indeed, of any
other specialised branch of the civil engi
neering profession. It may be added that
the institutions which provide post-
graduate courses in highway engineering
can be counted on the fingers of one hand.

Modern Tendencies

A difficulty confronts the authorities
who are called upon to formulate the
curriculum for engineering courses. Kven
if four years are allotted, there is so much
to be learnt that courses tend to become
overcrowded and it is a question of what
shall be included and what left out.

The problem then arises : shall the course
be so designed that graduates have all the
detailed practical knowledge required by a
resident engineer or agent on a large job,
or shall the theoretical side be emphasised
rather than the practical so that a gradua-
te is more fitted to become a brilliant
designer, able to tackle difficult problems
on scientific and mathematical lines ?

At most universities the latter idea is
favoured. Most people in the academic
world consider that the funection of a
university school of engineering is to teach
basic prineiples, to train students to think
and to develop their critical faculties,
and to enecourage research which will .
ensure that engineering knowledge is kept
ahead of established traditional practice.

In some of the engineering courses at
colleges of univeraity rank the one subject
13

which likely to be of immediate practical
use to an ex-student during the early part
of his career on an outside job is surveying.
This subject is frequently dealt with
during the second year of the Course, but
the technique of surveying fieldwork, in-
cluding the use of the theodolite and level,
once learnt, is not readily forgotten.

The college man, at first, may be
rather ignorant of certain details of practi-
cal work, but his mental training should
make it easy for him to pick up the
necessary knowledge reasonably quickly.
Lack of familiarity with work-a-day
practical matters can be remedied, to some
extent, by vacation work on suitable con-
tracts. At many engineering colleges it is
more or less compulsory for students to
spend 8 weeks of the summer vacationon
approved jobs,

Theory and Practice

Anyone who has looked over the
examination papers which craftsmen in
the building industry are expected to tackle
for such diplomas as the National Certifi-
cate, or those granted by the City and
Guilds of London Institute cannot fail to
have been impressed by the high standard
required.

Some of the questions dealing with
brickwork, concrete and carpentry and
joinery have a direct bearing on civil
engineering. A candidate may be asked,
for example, to produce dimensional draw-
ings for the timber centre for a sizeable
arch, or for a tricky bit of shuttering in a
reinforced concrete job, or, to show in
detail the bonding in an awkward piece of
brickwork.

It is an ironical fact that the average
university student in his final year, though
fully competent at solving differential
equations of considerable difflculty, would
probably fail to satisfy the examiners in
these practical subjects. They do not

4
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figure in the syllabus for an engineering
degree and if dealt with at all in the
college curriculum, are treated very
sketchily. Yet a voung engineer, sent out
on a job, should be able to judge whether
the craftsmanship in bricklaying, or in the
erection of shuttering, is satisfactory.
The wise young man will endeavour to
acquire the necessary knowledge as quickly
as possible from the right kind of text-book
and a great deal of useful practical in-
formation can be obtained from a compe-
tent clerk-of-works, but the apprach
must be tactful and enquiries made in a
judicious manner.

The gradnate-engineer should score in
one important respect: his wider outlook,
and his freedom from the trammels of
traditional practice, should enable him to
tackle practical jobs in new wavs. In
thought, he should bhe a leader, not a
follower. The engineering laboratories in
all progressive colleges are busily cngaged
in applving new ideas to old problems and
students are bound to benrfit {rom the
new facts which come to light.

The Requirements of the
Highway Engineer

The normal college course for an
engineering degree ensures that a success-
ful student who wishes to take up highway
work will find no difficulty in designing
any type of bridge or culvert he is likely
t0 encounter in the service of a highway
authority. The theory of structures is
usually regarded as a subject of prime
importance and is supplemented by labo-
ratory work and drawing-office practice
thus enabling an excellent grasp of the
subject to be obtained.

Surveying is almost invariably given
adequate attention and the application of
surveying to the preparation of plans and
sections for some such project as a short
length of road or railway usually figures
as part of the fieldwork course. Farth-
work quantities and curve ranging, inclu-
ding transition and vertical curves and
superelevation follow on as appendages to
the usual run of surveying lectures, just as

they do in up-tc-date surveying text-
books.
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It is highly probable, however, that
highway materials will receive very
scanty notice. Civil engineers usually
attend lectures on geology. This will nor-
mally be a general course extending over
one session of three terms only and
although road aggregates will naturally be
considered, there are many other things to
be included and there is no time for
detailed study of road stones.

Concrete, being a universal construc-
tional material, will doubtless be discus-
sed in the appropriate structural lectures.
but its partienlar application to roads
may be omitted. It may even happen
that road tars, bitumen, asphalt, slag and
other specialised road materials will never
be mentioned. Similarly, in so0il mecha-
nies, the course of instruction is likely to
he general with no time for more than a
passing reference to stabilisation, now-a-
days a subject of great intercst and impor-
tance to the road engineer,

Neither is there room in a gencral four
year conrse for the detailed study of jun-
etion design, roundahouts, traftic capa-
city, signal installations and other highly
specialised features of modern road
design.

At one or two colleges these deficiencies
are made good in post-graduate courses
specially designed for highway engineers,
but it is an extraordinary fact that high-
way engineering, as such, is completely
neglected at the majority of colleges of
university rank.

Another subject which is becoming of
greater importance every day is plant
organisation. The general principles in-
volved in the successfnl and economic use
of plant might well he studied in a college
course, with particular reference, perhaps,
to the application of time-and-motion
investigations. But the only possible
way to become familiar with the working
and maintenance of plant is on the job
and in the repair shop. For this reason it
is strongly recommended that a civil engi-
neering student should spend at least one
eight-week vacation period in the plant
maintenance depot of a big contractor, or
in the service department of a plant
nmanufacturer.
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HORIZONTAL AND TRANSITION CURVES
FOR HIGHWAYS*

[N highway alignments changes 1o

direction are often necessitated by
restrictions  imposed by  topography,
property, preservation of a.menitiesz and
by avoidance of monuments and religious
rights-of-way.

Before the introduction of the internal
combustion engine on our roads in the
eavly twenties, the problem of 'smmb]c
treatment of curves was not a serious one
as the speed of the vehicles using the road
was very limited. The advent of fa;‘st-
moving traffic has focussed the attention
in recent years of all conc.erned on the
proper design and construction of curves
for roads. Consequently, scleptlﬁc
principles arc being applied now with a
view to provide safe, comfortable, and
accident-free driving at high speeds.

In the early phases of road development
in all countries, greater emphasis used to
be laid on the structural design of roads
rather than on the ¢ geometric ”’ layout,
i.e., location of the road, alignment,
curves, superelevation, transition curves,

_ intersection, sight distances-—both vertical

and horizontal, and the width of right-of-
way. With the increase in the number
and speed of motor vehicles, emphasis
has shifted to the geometric layout.
Improvement in road structure can be
offected from time to time to suit the
needs of traffic as they arise, but the re-
location of an alignment to meet the
requirements of safety and comfort at
high speeds is often difficult and costly and
may be economically impossible without
building an entirely new road. Also, the

initizl layout to suit standards for higher

speeds does not involve any appreciable

extra cost. Experience has shown that
much money can be saved if the geometric
layout. is  properly planned in fthe
beginning.

Principles of Curve Design

When a body W Lh in weight travels at
v ft per second along a curve of Radius R
ft, it is subjected to an outward force
called the Centrifugal KForce, P, which is
given in magnitude by the equation :

U Wvr W Ve
Pz‘g—Rzl_.’iﬁ ..... (1)

where V is the speed in MPH.

g 1is the acceleration due to
gravity in ft per second per
second.

The centrifugal force is counteracted by
the friction between the tyres of the
vehicle and the road surface. When the
amount of the centrifugal force is greater
than that which can be resisted by friction,
skidding takes place. Also, the centrifugal
force induces differential pressure on the
wheels of the vehicle thus causing greater
wear and tear of tyres. In order to
minimise the effects of wear and tear and
the tendency to skid, the outer edge of the
road is raised This inward tilt or the
transverse inclination given to the cross-
section of the road is called SUPERELE-
VATION.

For equilibrium the centrifugal force is
assumed to be equal to the effects of
superlevation and friction (see Paper
No. 119 for proof). . Expressed mathe-
matically

() m—

# Adapted from I, R. C. Paper No. 119 published in Vol, XI-3 of the Journal of the Indian Roads Congrese,
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P vs
W~ﬁ=e+f ......... (2)

where, e =superelevation

f = friction between the tyre and
the road surface.

The design of curves is, theref
influenced by the : ’ crerere,

(1) Design speed.
(2) Safe allowable friction.

(3) Maximum allowable superele-
vation. '

(4) Permissible centrifugal ratio.

Design Speed

The speed of the vehicle governs the
amount of superelevation required and the
limiting radius of the curve, especially as
the function (e-{-f) varies as the square of
the speed. Investigations in the U. 8 A,
indicate that the lowest speed of travel is
0.5 and the highest 1.9 times the average
speed with 90 per cent of the vehicles
travelling at speeds below the averages.
1t is, therefore, not possible to provide
curves and superelevation, ete., to suit all
the vehicles that may travel round a
curve. All that can be done is to design
roads or sections of roads for speed suited
to the importance of the road and the
volume of traffic that may be expected to
use it.

The design speed of a highway, therefore,
is the maximum, approximately uniform,
speed that will probably be adopted by
the faster group of drivers but not neces-
sarily by a small percentage of the
reckless ones. Thus, the design speed is
the safe uniform speed that is permissible
on a road from considerations of the
type and condition of surface, the nature
and intensity of traffic, the nature of
terrain and of curves, and the available
sight-distances. Higher design speeds are
possible in flat or rolling country than in
hilly areas with steep gradients. In urban
areas the speed tends to be lower than in
the open country where greater visibility
and freedom from traffic interruption and
frequent road intersections exist. The
speed in urban areas may be taken as 0.7
times the speed in open country.
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Taking into account the importance of
the road and bearing in mind that the
facility should not become obsolete within
a reasonable period of years, the Specifica-
tions and Standards Committee of the
Indian Roads Congress have recommend-
ed the design speeds shown in Table T for
various categories of roads.

Table 1

Recommended Design Speeds

Design speed
. V,in M. P. H.
(lassification B i me R
Flat or roll- | Hilly
ing country |country

National Highways
and State Highways 50 30*

Major District roads 40 25*

Other District roads 30 20

Village roads 20 15
Friction

The value of the coefficient of lateral
friction between the tyre and the road
surface is a function of the speed, type and
condition of the road surface and tyres
‘d;.nd weather conditions. All these cnndi:
tions vary either individually or collec-
tively. Tests indicate that the coefficient
of friction may be as high as 0.92 for new
tyres and asphaltic concrete at 30 m.p.h.
or as low as 0.2 when the pavement is
covered with mud. It may be even lower
when the surface is covered with ice or
sleet. The Committee considered that for
Indian conditions a minimum value of 0.2
should be adopted. With a factor of safety
11 the value of safe working friction to
counteract centrifugal force would be 0.15.

Maximum Allowable Superelevation

In India the practical maximum super-
elevation per unit of width is governed by
the condition that the slope should not be
too steep for slow moving vehicles. Taking
Into account the high centre of gravity of
carts transporting bulk produce such as
cotton or hay, the Committee have

* Whare practicable.
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/ -
recommendled a maximum wuperelevation
of 1 in 15. :

Centrifugal Ratio

From KEquation (2) it is seen that the
centrifugal ratio is equal to the supereleva-
tion plus friction. When the latter two
are fixed, the maximum allowable
Centrifugal Ratio is automatically fixed.

[

Therefore, when e =5 = 067 and
f = 0.15

Maximum allowable

centrifugal ratio = .0674-0.15=0.217.

It has been observed that passengers
generally feel some discomfort when the
Centrifugal Ratio exceeds 0.25. The value
(0.217) obtained above is, therefore, well
within the limit required for comfort to
passengers.

Radius of Curvature
From Hquation (2)

VB

TR =e--f.

Substituting the maximum values of
superelevation and safe working friction,
we get

Fr = 0T (3)
R = 0307 V?
= 0.31 Vi, (4)

Thus, for any speed the minimum
permissible radius is fixed by Kquation (4).

With the possible improvement in the
design of vehicles, design speeds will tend
to inorease. Since it would be difficult and
costly to re-align curves to suit increased
speeds, it is desirable to set a ruling
minimum greater than that given by
equation (4). This is done by assuming a
speed 10 m.p.h. and 8 m.p.h. greater than
the design speed for plain-rolling country
and hilly country respectively. Table 2
of Plate I gives the minimum radii of
curvature, Ruling and Absolute, recom-
mended for the various design speeds.
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There is & common feeling that the
adoption of larger radii results in inercas-
ed cost. While this may be true of restriet-
ed locations and mountainous country
where the adoption of large radii may
result  in increased earthwork, in
ordinary locations the adoption of a large
radius reduces the length of the road.
Also, when the radius so adopted is large,
superelevation may be unnecessary thus
not only reducing the cost but also the
wear and tear of vehicles. Hence, provi-
sion of as large a radius as is economi-
cally possible should be aimed at.

There is also a common belief that radii
less than the absolute minimum radii
should, under no circumstances, be
adopted. There may be some tight loca-
tions in which it is not possible to do thix
except at a great cost. In such cases
alternatives t0 avoid the obstruction by
providing a large radius should be investi-
gated and if found not possible a curve of
radiug less than the absolute minimum
may be adopted. However, in such cases
it may not be possible to attain the design-
ed speed under conditions conducive to
low friction.

Superelevation

As mentioned earlier, the centrifugal
force is counteracted by frietion and
superelevation. Different authorities re-
commend different percentages of the
centrifugal force that should be counteract-
ed by supetelevation. Fully counteracting
centrifugal force by superelevation is
objectionable because it results in all but
the very flat curves being superelevated
to the maximum limit of 0:067. Also, as
90 per cent of the vehicles travel at less
than the average speed i. e., the design
speed of the road, fully counteracting the
centrifugal force developed at three-fourths

- of the deSign speed would serve a substan-

tial percentage of vehicle using the road.

Slow moving vehicles would be aided by
this method of superelevation without
inconvenience to fast moving vehicles.
When the numerical value of the centri-
fugal force per unit of weight of a vehicle
moving slowly round a flat curve is less
than the value of the superelevation slope,
frictional resistance is required to prevent
the vehicle sliding down the incline. If
the assumed design speed for designing
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superelevation is decreased the required
friction is reduced or eliminated. This is
a desirable feature as most vehicles would
travel at speeds less than the assumed
design speed. Fast moving vehicles would
not he subjected to danger because sharp
curves would bhe superelevated to the
practical maximum in any case.

With the superelevation limited to that
required for fully counteracting the cen-
trifugal force developed at three-fourths
the design speed, we have

_(075V)* _3V? s
v S T SPRRRNL)

and this value is recommended subject to
a maximum of 1 in 15. Values of super-
elevation for various design speeds and
radii can be read from Plate I.

Where the radius of curvature is such
that superelevation obtained by equation
(8) is less than the camber on a straight
portion of a road, superelevation may be
dispensed with. In such cases the centri-

July 1952

fugal-rat.o developed would be very small
and, even if supcrelevation is not provided,
the frictiona) resistance, which will be
well within the permissible value, will be
sufficient to counteract the centrifugal
force.

3 V?

Whe 18 greater than —— ,
When R is greater than 30 o

where e is equal to the camber usually
given to different kinds of surfaces, super-
elevation need not to provided.

Limiting radii beyond which no super-
elevation is essential for different surfaces,

cambers and speed are given in Plate I,
Table 3.

When no superelevation is necessary and
the normal camber is continued on flat
curves, the outer-half of the road should
have a negative superelevation equal to
the camber. Such a negative supereleva-
tion should in extreme cases be 1 in 36 or
03. Frictional resistance can easily take
care of this.

(To be Continurd)

THE ARMY HERO

GRANDPA .

when I was in the army. ™

Sonny :
me your medals!’’

Grandpa : *“ No medals.

a week.”’

“ I didn’t know you were such a hero.

“Yep, 1 put nigh on to 300 men out of action once

You never showed

It just happened, I was camp cook for

There is 8o much good n the worast of us,
And so much bad in the best of us,

That it hardly behoves any of us,

To talk about the rest of us.

— Unknown.
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HERE AND THERE

1. WHERE SELF-HELP IS AT A DISCOUNT

V ILLAGERS in Tatanagar, who decided

to help Government by helping them-
selves, have been asked to ““show cause
why they should not be restrained. >

According to the President of the Tata-
nagar Gram Panchayat Committee, the
villagers who received no response to their
repeated appeals to Government to repair
the dangerously bad roads in the district,
decided to do the job themsélves.

Assisted by the local factory workers
and students the villagers took out their
picks and shovels and got to work. They
had scarcely got half way before they were
asked by the Khasmahal Officer to ¢ show

cause why they should not be restrained ”’
P T 1

(From the < Times of India,’’ dated
24-5-52)

2. MODERN TRAFFIC CONTROL

]--lELICOP'[‘ERS are being used for mail

delivery and sea and mountain
rescue. (Generals have inspected the front
lines from them in manoeuvres and in
war. Helicopters have picked up urgent
hospital cases from remote places and
dropped food over disaster areas.

Now, thev are also to help regulating
traffic in the Paris region. Not yet over
the Place de la Concorde, that hopelessly
confused turmoil of automobiles on one of
the world’s largest and most crowded open
sqnares, over which even the best helicop-
ter traftic policeman would probably not
know what rule to apply : but at the out-
skirts of the eity, where jams and aceci-
dents always occur in great numbers when
big sports events attract tens of thousands
of cars to stadinms and race courses. The
helicopters will be equipped with red and
green lights and two-way wireless, and
their policeman pilots will retain the
traditional long, white gloves which serve
thew as beacons. There is only one dra.w-‘
hack to the project: Parisians, being

what they are, once the traffic helicopter
hovers a few feet over them will probably
stop and stare and shout jokes at the
policeman overhead, and the jams will be
more  numerous than ever—although
certainly more amusing.

A German has worked out another ultra-
modern device for the use of traffic control
the ‘ electronic rays’”—to help reduce
the many automobile accidents occurring
on the country’s 20,000 unprotected rail-
way crossings. He proposes a law requiring
all locomotives to he equipped with clec-
tronic transmitters and all automobiles
with receivers tuned to the same wave-
length. At a certain distance from each
railway crossing the locomotive’s trans-
mitter would automatically light up red
danger signals on the instrument boards
of all motor-cars in the vicinity.

[Lxtracted from the “HINDUSTAN
TIMES,” New Delhi, dated the 25th May
1952.]
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3. RAILWAY OF TOMORROW?

THE great invention of George Stephen-
son is out of date : 127 years after his
railway first made history on the famous
track from Stockton to Darlington, a
group of sixty experts in Cologne have
been given the order to revolutionize
it ; and the direction of this revolution is
clearly indicated by the fact that only
half of those top-ranking German techni-
cians are railway engineers while the
others are experts in aero-dynamics.

The railway of today may look different
enough from that of Stephenson’s day.
But to the technical mind it has not
really changed during a century-and-a-
quarter. It is still so closely earth-bound
that it cuts across and holds up other
traffic. Tt still runs top-heavily on two
rails, so that its delicate balance cuts
down the speed of trains far below the
capacity of the locomotives which modern
engineering art is able to build ; so that
locomotives and cars have to he much
heavier than might otherwise be neces-
sary, causing an incredibly costly wear
and tear of rails, wheels and rolling stock
and a great waste of energy in starting,
slowing down and stopping trains, while
still denying them a really smooth
running.

All these disadvantages of old-fashioned
rail-roading are being cut out in the
miniature experiment with the train of
the future which, according to the German
weekly, ¢ Der Spiegel’, is under way on a
1-}-mile track across a heath near the
Rhine city of Cologne.

The railway of tomorrow is to run on a
continuous ferro-concrete ‘¢ bridge’’ over
cities, towns and villages, forests, fields
and roads, high wherever necessary, low
wherever possible, but never straight on
the ground. Over the bridge spans runs
only one single rail, or rather an 18-inch
“running rod” of steel. The train is
balanced on this ¢ running rod” by
“hugging” it closely with its small wheels:

the locomotives, carriages and freight cars,
as light as possible, arc virtually built
around the ‘ running rod”, carrying
most of their load on their deeply over-
hanging sides. The first trials have proved
that these trains, driven by Diesel or
clectric locomotives, can easily reach a
speed of 180 miles per hour (which would
enable them to cover a distance, say,
from New Delhi to Bombay in about
4 hours). They could reach their top
speed, slow down from it, and even come
to a stop in a fraction of the time and
at a fraction of the energy cost it takes
conventional trains. The wear and tear
of ““track” and rolling stock would be
reduced enormously. The trains would
travel with a smoothness unachievable
by present day railways, and the cost of
moving passengers and especially mass
cargo would be lower than now, and very
much lower than it could ever he by air
transport.

What puts the new method of rail-
roading very much into the future for
most nations iz the high initial
cost of construction which would be a
particular disadvantage where railway
systems are already in existence and
would have to be scrapped. This is why

" neither the originator of the idea (a Swiss

professor at the famous Technological
Institute of Zurich) nor the German
experts who have built the miniature
model near Cologne can reasonably hope
to see the new railway built on a large
scale in their own countries. But the
Swedish-born  American  businessman
who finances the research project, in the
expectation of introducing it in the United
States or in *‘ new’’ countries which are
not yet tied down to the old-fashioned style
of railway construction, may well prove as
realistic and practical as Stephenson,
despite all doubting critics, did over a
century ago.

( Extracted from the * Hindustan Times
of the 1st June, 1952.)
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4. IRAQ HIGHWAY DEVELOPMENT PLANS

HE International Bank Mission to
Iraq has approved the [raqi highway
plan, the proposals for which were
submitted in 1950 by an inter-depart-
mental committee. The cost of the
development programme is estimated at
[. D. 168 million (£168 million) over a
four year period. The plan provides for
the construction and improvement of
thirty-seven main service roads totalling

some 3,500 kilometres (2,175 miles). The
International Bank Mission recommended,
in addition, the building or improvement
of some 8,000 kilometeres (4,971 miles) of
secondary or feeder roads and suggested
that the road programme, in particular,
be co-ordinated with the development of
new agricultural areas.

(From 1. R. F. Bulletin No. 7/8, April,

1952 ).

5. ENGINEERING EDUCATION

* * *

(ONLY Oxford and Cambridge persisted

in giving an all-embracing course to a
high level, in the firm belief, as Professor
Inglis said in 1931, that such graduates
‘¢ possess a versatility and balance of mind
which enable them to strike out with
equal facility along any line they may
subsequently be called upon to pursue.
Premature specialisation eramps the ima-
gination and is destructive of the length
and breadth of mental vision.’ One is
forced to the conclusion, however, that as
the syllabus grows only the ablest men
can carry a large number of subjects to a
high level simultaneously, and the alter-

natives are a lowering of standards or
specialization.

Some universities are questioning the
value of formal experiments in the labora-
tory and are introducing small investiga-
tions and projects in the final year as a
means of encouraging initiative and a
methodical approach to new problems.
Similarly, alarm at the inability of
students to think and write logically has
led, in one case, to formal instruction in
the presentation of technical information
and in others to the use of discussion
groups or to practice in the writing of
essays and long reports.

Efforts are also being made to encourage
undergraduates to achieve a more general
education, not by the pathetic step of
adding a smattering of classical culture
which should have been acquired at

school, but by showing the relationship of
engineering to other sciences and arts.
This development wmay represent the
beginnings of a new attempt to strike a
balance hetween belles-letters, mathe-
matics and experimental philosophy,
which was attempted so long ago as 1807
by Belfast Academy and which was re-
ferred to by the Principal of Owen’s
College in 1873 when he said of university
education, ‘“ The subject matter of the
studies selected is, in fact. of less impor-
tance than the discipline imparted .

“ But a selection must be made which
will draw out and strengthen the powers
of the mind and afford a broad basis on
which to build a subsequent professional
career., The common groundwork must

. therefore include (a) Letters—to cultivate

taste and judgment and to give style in
speech and writing ; (b) Mathematics—to
discipline the reasoning faculty and to
give the habit of concentrated‘thought:
(c) Some branch of physical study to
develop the powers of observation and
inductive reasoning and to impart the
method of this study, thus enabling o
student to provide hiiaself with pleasure

and facility, a knowledge proper to his
calling.”

(Fro?n “,Concrete & Constructional Engi-
neeriny ” July 1951, Vol. XLVI, No. 7.)

[Elsewhere in this issue we have published

an article on the “ Education of the High-
way Engineer ”—Ed.] '
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6. NEW ROADS FOR LANCASHIRE

HE British Road Federation recently
published a booklet ** New R_,oads for
Lancashire ” issued in conjunction w1t}1
the Manchester Exhibtion. In this
brochure it is pointed out that the urgent-
ly required road plan for the county
would eventually pay for 1t§elf through
savings of upto 40 per centIn fuel and
lubricant costs, 15 per cent in tyre costs
and 10 per cent in vehicle repair and

maintenance costs, quite apart from econo-
mies resulting from time saved and acciden-
reduction. The cost of the project, when
contrasted with the revenue derived from
motor taxation and with the sums enr-
rently being spent on capital investment
projects, cannot by any means he consi-
dered excessive.
(From 1. R. F. Bulletin No. 7/8, dpril,
1962.)

7. SIGN WITH A SMILE

neat turn of the King’s .Engl.ish resulted
in the following amusing signs:

A warning sign at a constructio‘n pro-
ject near Housten, Tex., warns. = Slow,
construction. Hell ain’t half full.

i ' ille  (111.)
highway 66 at St.‘.atevxlle (
Pr(i:rc;n: g‘State Penitentiary—No Tres-

passing. ”’

In a Wichita (Kan.) park: < May it be
gaid of these flowers that they died with
their roots on.”

On the rear of a midget automobile
parked daily near the Portland, Me., police
headquarters: ‘‘ Hit Someone Your Own
Size.”’

(From the Highway Magazine, April, 1952)

8. SAVING IN FUEL CONSUMPTION

ESULTS of comparison runs in city

traffic and in the open country have
demonstrated how test drivers cut auto-
mobile gasoline consumption by as much
as 50 per cent.

i Chrys-

In a series of tests conducted by .
ler Corporation engineers to determine
fuel economy, it was found that by timing

their city driving to the flow of traffic and
the setting of traffic lights, test drivers
cut gasoline consumption in half, a.pd
similarly by reducing open country driv-
ing from 70 to 50 miles an hour 25 percent
in savings were achieved.

( From * The Highway Magazine’, April,
1952). ,

9. SWEDISH ROAD BUDGET

| y - been

HE road budget for 1952-53 has
fized at Kr. 579 million (£ 40,000,000),
an increase of some 60 per cent on the
previous year. Some Kr.

500 million .

(£35,000,000) will be forthcoming from

vehicle and fuel taxes.

(From I. R. F. Bulletin No. 7/8, April
1952.)
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10. ENGINEERS-—PLANNERS AND DOERS

[ENGINEERS  divide into two general

classes those who like to plan, and
f'h()s(‘ who like to get things done in the
field. Although this statement is obviously
over simplified, these two  basic qualitios
can be observed with differing  ratios in
every technmical man. The planner is
loathe to reach final conclusions, while the
doer is inclined to snap-judgment in the
Interest of expediting the work to be done.
Ina frontier civilization the doer takes
precedence because of the pressing need
for his accomplishments, but in a stabiliz-

ed economy the planner gradually takes
over,

The first group-the planners-are not
happy unless striving for the complete
answer to the assigned problem. Starting
with a set of physical conditions they will
develop solutions using all possible combi-
nations. Then, they will select other
criteria and repeat the study to check the

new answer against the first.  This step
will bring to mind other variations of the
original premise and a really carnest
planner is pleased to carry forward this
process and refine his previouy refinement
until his boss, or some higher authority
demands a decision.

On the other hand, the doers are driven
by a corresponding urge to get the job
under way, and are only happy when the
dirt starts to fly, even though they know
it may be necessary to improvise or even
revise as work progresses. They have the
firm conviction that a project completed,
even though only 95 per cent perfect, is
more useful than one still in the study
stage. If charged with an occasional
failure, this group should also be credited
with tremendous accomplishments.

(From < Western Comstruction’ Vol. 27,
No. 2, Feb., 1952).

11. ROAD DEVELOPMENT IN UTTAR PRADESH

HE 100 mile long strategically import-

ant hill road connecting Tanakpur with
Pithoragarh and the road to Kailash has
been completed. Construction covered
some three years and the cost amounted
to approximately Rs 6 million (£ 450,000)
instead of the originally estimated Rs 8.8
million (£ 660,000).

Before the construction of this road
great difficulty was experienced with re-
gard to communications, the only means
of transport being mules and sheep. Prior
to the construction of the road the travell-
ing time between Tanakpur and Pithora-
garh took some four days ; this has now
been reduced to one day.

The road has already benefited the looal
communities since during food scarcity
conditions last year as many as fifty vehi-
cles loaded with supplies travelled the
road daily. Transport charges for goods
along this route have decreased from some
Rs 9 per maund (80 1bs) to approximately
Rs 3 per maund on truck transport. It
has been estimated that the annual saving
on transport on this route totals some
Rs 800 thousand to Rs 1 million (£60,000
to £75,000).

(From 1. R. F. Bulletin No.7(8, April,
1952 ).

g { ) e

SIN

Tt s )
“ William,” said the teacher, ** can you tell me what we must do
hefore we can expect forgiveness of sin ? >’

“Yes, Sir,”’ replied the boy.

“We must sin.”’
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INDIA WORKS AWAY

( Abridged from “« Kngineering News Record ”’

.Nangal is India’s greatest

Héﬁlg{lé §ydrgo and irrigation project.

It is planned to gervice 3.6 million z;cre;si

of farm land, and to pro.duc.e power Ft?'al
517,200 kw. of turbines in its three initi

power plants.

3
o1 f the
Situated in the uort!lwest corner o g
country in the Punjab areas Bh;kél:
Nangal takes its name from its 1sw0d ain s;,
Bhakra, the hstosrage. (E’;lerlof):::;.ks -
orge where the dutle] ;
gf %he last foothills of the Hling(l)?)yfi
Mountains, will be 680.ft_hlgh, B0 1t
long and contain 5.12 million 01111. ytﬁird
conorete. 1t would thps be ¢t 1ed hird
largest concrete dam in the wor

‘ " July 1969

Sw/.e{{ ER DAM”

et

S

—March 27, 1952.)

nearly as big as second-place Shasta
Dgm. A straight gravity type dam vgxth
an overflow spillway, Bhakra is similar
to. and about half the size of Grand
Cc;ulee Dam. It is, however, more often
likened to Hoover Dam in somewhat the

. Valley
ame way that the l)a.m'm,iar 3
::heme is referred to as India’s TVA.

ra’s height, only 46 ft short of
Hc]:)l:rae'g’s and ingexcess of all other dams,
is one reason for this comparison. .Its
two 50-ft (ﬁnished-dlameter) diversion
tunnels, the same size a8 the four at
Boulder and in the same relative position
—through either abutment—Is another.
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And a third reason is perhaps the fact
that John L. Savage, the designer of
Hoover Dam, was also the chief consultant
in the design of Bhakra.

There have been no concrete dams in
the country heretofore, and the nearest
approach to Bhakra’s size is Mettur in the
south of India, a cyclopean masonry
structure one-fifth as large.

Nangal Dam, located 8 miles downstream
from Bhakra, is a low (95 ft) structure,
1,029 ft long in the form of masonry-
faced concrete piers and steel gates. lts
purpose is to control and divert the daily

discharge
(12,500 cuse.) canal, known as the Nangal

July 1982

from Bhakra into a large
Hydel (for hydroelectric) Channel, on
which two power plants are being built

A view of the Sutlej showing
the suspension bridge

(Pholy by courtesy Dr. K. Zipkes
Direclor, Cenlral Road Research,
Institule, New Delhi)

and a third is projected to utilize a total
drop of 250 ft.  This 38-mile channel will
also feed the 100-mile, 12,500-cus. Bhakra
Canal, main artery of the new irrigation
system, as well as the existing Sirhind
irrigation canal  before rejoining the
Sutlej near the town of Rupar. Main
irrigation canals and branches, is is said,
will total 538 miles, while the distribution
canals and branches will add another
2,400 miles to the irrigation system.

Power House

Bhakra underground
Power House (not in
present plons)~ —

o

— e

Y Begens
/

) Pt T NO.
L T e L 7
) - L.-“i‘:-*?', £ X8y Power House
i ' & ‘ o No.ll

—Nangal Hydel
Canal

Rupor Hdwarks
Sirhind

z - - e D)
Pawar House No. I ohakra Canal
and? -

Fig. 1—Major Elements of the Bhakra-Nangal Development Project.
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Present Operations—Up to now, con-
struction operations on the project have
been entirely preparatory in so far as
Bhakra Dam is concerned. These have
included the building of access roads and
a 40-mile rail line from the nearest
railhead at Rupar. development of
housing colonies for the workmen,
driving the diversion tunnels (now about
two-thirds complete) and some abutment

Entrance to a tunnel,

(Photos by courtesy Dr. k. Zipkes,
Director, Cenfral Road Research
Institute, New Delhi.)

Work in progress at the mouth
of a tunnel,

© driven by 115,000 H. P.
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scaling. Elsewhere on the project, Nangal
Dam has been hrought to virtual
completion, and power canal excavation
is under way as is work on the two
canal powerhouses,

Indian Dam
Bhakra-Nangal

normal
the

Compared to
building practice,

project is destined to require revolutionary
steps in mechanization.

So far, however,

by American standards, the steps are
heing haltingly taken, although on the
Nangal Dam work a crushing and screening
plant was used, and concrete was mixed
in a small central plant, hauled on an
industrial railway and hoisted into the
forms by a crawler crane. A few shovels
and trucks have been used on the diversion
tunnel excavation, but even on these
huge bores, requiring 511.000 cu. yd. of
excavation, a surprising amount of hand
labour is still employed.

Bhakra Dam—Main Features

Only the left bank power house shown
in Fig. 1. is included in present planning.
Four 93,333 KVA vertical-shaft generators
Francis-type
turbines are contemplated. The right
bank power house is foreseen as of under-
ground type equipped with eight units of
the same size. Should it ever be built,
it is projected as a tunnelled-opening in
the cliff, with such remarkable diamen-
gions as & 500-ft length, an 80-ft width,
and a 140-ft height. :
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The reservoir will have a 7-4 million-ac
f.t capacity, of which 57 million will be
live storage.

Foundations. The material on which
the dam will be founded consists of beds
of hard sandstone in which. intrusions of
clay-stone appear. The strata are inclined
70 to 80 deg. from the horizontal, dipping
from upstream to downstream, which is
counted upon to reduce bhoth hvdraulic
uplift and sliding. )

_ Foundation preparation as now planned
involves stripping the stream bed and
abutments to depths of nearly 100 ft to
remove weathered and shattered material.
Total excavation is estimated at 3 million
cu. yd. Clay seams will then be removed,
refilled with concrete, and the entire
foundation arca pressure-grouted.

Tuly 1962

Tunnelling :--The general plan of tun-
nel excavation being followed is to enlarge
from an 8 x 10-ft pioneer bore, holed

through early as a part of the foundation

exploration. Driving is from both ends
of the half-mile long tunnels.” Air drills
are used, but much excavation ix done by
hand. Material is hauled out by trucks,
generally loaded by hand.

The Bhakra tunnels would present a
difficult construction problem for an
experienced, well-equipped contractor.

NANGAL DAM AND CANAL

In contrast to slow . brogress on the
Bhakra Dam and the power features of the
project, some of the irrigation facilities
are relatively far along. As soon as the
steel gates can be installed in the twenty-

Work in progress inside one of the tunnels,
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six 30-ft-wide bays of Nangal Dam it will
be ready for use. The canal headworks,
also a low dam with eight 24-ft-wide open-
ings located adjacent and approximately
at right angles to one end of Nangal Dam,
are complete.

Canal excavation and the building of
some 40 siphons and aqueducts to carry
intersected streams across the canal are
also under way. Since this latter work can
follow Indian practice of using manual
labour, it is progressing continuously,
if slowly. Much of the alignment is
through hilly country where large cuts and
fills are required. Some of the embank-
ments attain heights of 75 ft, and must be
constructed on earthdam principles.

The normal section of the canal itself is
21 ft deep, 92 ft wide at the bpttom and
nearly 140 ft at the water surface.

Excavation work is alsounder way at
the sites of the two canal power plants
located 13 and 19 miles below the .head-
works. Each of these plants will be
equipped with two 24,000 kw. generators,
which can operate on the water impound-
ed daily in the 24,000 ac. ft Nangal
reservoir. In effect, they will be run-of-
river plants until Bhakra Dam is complete.

l Jaly 1962

After that a third generator is planned for
each plant. .

A project to merit praise—Even
though the Bhakra-Nangal projept is not
advancing as fast as it might, it is one in
which Indian engineers can take pride.
To undertake a piece of work so far
beyond their experience required courage
of a high order. Their designs and
hydraulic model studies have been thorough
and well founded. Bhakra’s spillway
arrangements are ingenious and in keeping
with the hydrologic history of the river.
Extensive use of precast concrete blocks
to face the Nangal Dam piers and thus
eliminate formwork or masonry facing
saved money and speeded the work.
Fabricating on the job of the 50-ft dia-
meter frames for the tunnel lining jumbo
was another operation of note.

The engineers and labour supervisors
can also take satisfaction in the amount
of old U.S. Army surplus construction
equipment that they have been able to
repair and keep running. If.thf.ay had 'the
new equipment necessary, it is possible
that the Bhakra-Nangal project would be
nearer than it is to fulfilling its destiny of
reducing India’s dangerous deficit in hoth
food and electrical power production.

ARDENT LOVE

A youngman was in love.
very profuse ter

He did not hesitate to make known i:n
ms his affection for the young woman who had won his

L ‘ 3 . nd

letter to her he exhaustet? his m.cpply of myec‘t‘wes o
}lia:gés olfns;eech in an effort to declare his devotion. He said, ““ I could
atgim the ocean to be with you ; I could endure the Arctic cold., or cross
the burning sands of the Sahara, or climb the steepest mountains, if only

I could be in yourlpresence !’

ol 3 1 t great length, he added,
After multiplying his endearing phm‘s‘es at g
at the bfottom of his letter this postscript : I will be over on Wednes-

day evening if it does not rain.”



Transport-Communications Mon thly Review <

TECHNICAL INFORMATION

July 1962

1. SLAB SLIPPING METHOD MENDS HIGHWAY

(Extracted from ¢ Engineering News-Record * 10th April, 1952)

THE Connecticut State Highway Depart-

ment has developed a successful plan
for restoring concrete pavement slabs that
have slipped sidewise and vertically from
the original grade.

The first step in the procedure is to jack
up the pavement slabs to within one inch
of the original grade. The next step is to
free the slab to be moved, as well as to
make sure that the adjoining transverse

(Photo of the Hook)

joints are free. Material that may have
been packed in the longitudinal joint
during the slab’s outward movement must
also be removed.

After the slab has been freed on three
sides, heavy moving equipment is set in
place. (See diagram.) This heavy equip-
ment consists of three 634 tons winch
trucks with 5/8-in. cable, three sets of
three and two 12-in. sheave blocks, three
sets of 12-in. snatch blocks, three sets of
2}-in. steel pins with welded braces, and
three sets of heavy steel hooks.

30

Technique.—-One hook is placed at a
distance of 18 inches from the end of the
slab to be moved and the other hook is
placed across the pavement on the adjoin-
ing slab approximately 18 inches from
the end which creates a slight. diagonal
pull against two blocks.

The same installation is used at the
other end of the slab to be moved. A
third set of hooks is placed midway of
the slah at which location the
pull is straight across the pave-
ment.

One truck is positioned about
100 feet. from one end of the
slab and the other two trucks
at the opposite end of the slal)
approximately 100 and 150 feet
away respectively. The slack is
then taken up on all three sets of
hooks pulling the cable to a slight
strain. When the strain is equal
on all three pulling lines, all three
trucks then commence pulling
together. This causes the slal,
to move laterally hack to its ori-
ginal position.

Quick Operation.—The longest delay
to traftic during slab moving on Conn,
Route 9 in the town of Haddam was not.
more than five minutes.  These slabs are
estimated to weigh 60 tons and in the
partienlar replacement  described, there
was a 2i-in. wide longitudinal crack
between the slabs  of cach  direction
lane.

Some experimental work has heen
undertaken to instal ties to keep slaba
from separating at the longitudinal joint.
Such separation occurs only on pavements

e
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which were laid before it was customary
to provide longitudinal ties. The experi-
mental bracket was made up to conform
to a plan devised by an employee of the
State Highway Department.

7 July 1952

under the pavement is standard fence
cable and fittings which makes the tie
bracket the only special equipment requir-
ed. On the Haddam job, these ties werce
installed after the replacement of the

SPECIAL FABRICATED
ARM HOOKED UNDER SLAB

These hrackets were installed on the
outside edge of the pavement directly
across from each other, 10 ft apart and
bolted 10 the concrete with a bolt embedd-

ed in lead wool. The tic material used

A INCH TRUCK
SNATCH BLOCK

ANCHORED IN SLAB

slabs and department officials feel there
will be no further slippage.

The method described here covers work
where slippage is away from the centre
line.

- () am—

2. HERE'S A STEEL SAVING SCHEME
PRECAST CONCRETE PILES WITHOUT STEEL

( Extracted from ngineering News-Record’ - Jan. 10, 1952)

w steel saving plan has just been
n:ested on the Wist Coast. It invol-
ves casting, handling, and d_rlvmg precast
concrete piles, then removing the longi-
tudinal reinforcing steel for re-use. Feasi-
bility of this approach was demonstramtez(‘l
by tests on 40-ft long piles by Ben (.
Gerwick, Inc., San Francisco heavy cons-

truction contractor.

The thinking behind these tests 1s this :
In many foundations requiring piles,
particularly building foundations, plée
loading is axial with no significant ben i
ing stress. In such case, longltu(llnf.
steel may be needed in precast piles only
to take handling and driving stresses.
Accordingly, in the recent tests the longi-

31

tudinal reinforcing steel was arranged so
it can be removed after the pile is in its
permanent position,

Longitudinal reinforeing consists of one
or more threaded steel rods that fit loosely
in sheet mectal or paper tube sleeves cast
in the concrete. The rods are anchored
top and bottom with nuts and plate
washers. After the concrete has attained
required strength, the rods are tensioned
to a specified unit stress to prestress the
pile for handling and driving.

Test piles incorporating this unique
idea were cast, successfully lifted and
driven to refusal without any visible
cracks or other evidenceof distress. Rods
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used in these tests were of mild steel.
Normally, high strength steel would be
used for its higher allowable working
stress. This would permit greater pre-
stress in the concrete pile.

One of the 18x18-in. test piles was
lifted with a three-point pick-up that re-
sulted in a calculated maximum moment
with no allowance for impact of 92,000
in~lb. The four !-in. dia. rods were
tensioned with a torque wrench to 20,000
psi resulting in a unit compressive stress
in the concrete of 136.3 psi. Considering
the concrete under prestress as a homo-
geneous section, the gross fibre stress in
the concrete due to bending was 94.5 psi.
Deducting the amount of prestress, when
the pile was lifted as described the net
stress on the tension side was therefore
41.8.psi. compression.

A second test pile was lifted with a
single point pick-up 9 ft from the butt end.
The caleulated maximum moment under
this loading, again with no allowance for
impact, was 414,000 in.-1b. In this case
the four l-in. dia. rods were only tensio-
ned to 12,000 psi. resulting in a unit com-
pressive stress in the concrete of 82 psi.
‘fhe gross fibre stress in the concrete from
the lifting stress was 426 psi. The net
stress in the concrete on the tension side

" July 1952

for this severe loading was therefore 344-
psi. tension.

The fact that no tension cracks deve-
loped demonstrates, in the opinion of the
testing contractor, that concrete can, and
often does, take appreciable tension with-
out cracking. This test pile was poured
with a six-sack mix, resulting in a 28-day
strength of 3,600 to 4,500 psi.

This scheme for saving steel in precast
concrete seems to have possibilities for
wide application. ‘The contractor reports
no particular problems in manufacturing
the piles, in tensioning the rods, handling
or driving the piles, or in removing the
rods.

An Impact-type wrench was wused to
loosen the nuts, and the rods were provi-
ded with square ends above the upper
threads to facilitate unscrewing the rods
from the lower nuts. The only steel that
remain permanently in the pile are the
lower nuts and plate washers and the
stirrups and dowels if used. All other
steel is salvaged.

If called for in the structural design of
the building, stirrups such as square
wrapped spirals can be provided. Or
some longitudinal steel could be cast
permanently in the pile with other remov-
able steel provided too.

B el

3. CHROMIUM PLATING SUBSTITUTE

(From “ The Indian & Eastern Engineer’ March, 1952)

ORLD raw materials shortages have
rendered the use of second-best sub-
stitute materials necessary in a number of
applications, particularly whete the sub-
stitute does not detract markedly from
the efficiency of the product. In Britain,
nickel may no longer be used for decora-
tive chromium plating—a ban which
affects many industries, notably those
producing cars, motor-cycles and bicycles.

Details of a product known as Niklit,
which is stated to be a useful substitute
for decorative chrome, have recently been
issued. Despite its name, Niklit contains
no nickel and is readily obtainabhle from
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the makers, Metal Processes, Ltd., Kings-
bury Road, Erdington, Birmingham, 24.
This finish is applicable to brass and
copper articles, or steel articles which
have been coppered or brassed. Simple
immersion in a warm chemical bath
endows treated articles with an imitation
white nickel finish which wears well and
does not turn black. The Niklit finish is a
change of the metal surface and therefore
does not add to the dimensions or leave a
deposit. A characteristic of the finish is
that it reproduces the surface of the treat-
ed metal exactly: therefore, polishing
operations should he completed hefore
articles are dipped.
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+ EASY WAY TO FIND MOMENTS

(From

OR beams carrying concentrated loads,
here is a time-saving method for

computing reactions and bhending mo-
ments.

ically and
1. Sketch the beam vertically 2
indicate the loads horizontally, 1n kép(&:i
not necessarily to scale. Call one en
the heam A and the other B.

Siep Step Step
Stgp Sizep \ 3 ;

.*1«* f .

T X
438z 09 o./8 I .

- sok63 2arjod 87
58lo48 6.2\0.52 28’ ,&QK

[ ] RA&A

- - - X
2736 48j064 75_‘
r3p2 50019 1630

L8N
g4~
Untform lood:
z‘% i rad

= J+6.2)+0.52X
$tep 4’%’?{»‘.‘1‘50(.%)* 43 %0.48%0.52

step 5: M=28XT84= 2™

« Engineering N ews-Record >’ 10th January, 1952)

these values as fractions _of the. be{mm
length and enter on the diagram in line
with the corresponding loads. Call the
distanges from the B end a-factors and
from the A end 3-factors.

_ Multiply each load by its a and 3.
En3ter the }I))roduet of the loads by the
a-factors in a column marked R, re-
action at A, and similarly, the product of
the loads by the B-factors ina column
marked Rg. The sum of the products in
each column is the corresponding beam
reaction. Check against total load.

4 raw a horizontal line at the point
wlfére lta)he moment is to be found. Note
the a and 3-factors for this point. Add
up the values in the Rp column betWetlaln
the line and A and }nqltlply by the
a-factors at the line. Similarly add up
the values in the R, column betwe%n
the line and B and multiply by the

B-factor.

5. To obtain the bending moment at
the point, add these products and multi-
ply the resulting sum by the span length.

i iform load
hen the beam carries a uni ]
a,lswm a.edd half this load. to each rea.ct}on 1tlo
obtain the total reaction. To obtain the

bending moment at any point, add to the

stances of each

2. Determine the dlespan. Expross

toad from both ends of th

ds the
t for the concentrated_ {oa
Iﬁ'?;sgt of half the total umforn:} load
End both a and B-factors for the point.

et () —

FORGETFULNESS

Smith 18 a young h'zwyer ol
He had been sent to & dw’tant ci
the head of his firm recetvet ¥
client. Pleage wire at once.
The reply he receive
thing. It ran: «(lient’s nam

tec
d was a mastery rony
¢ Jenkins. Your name Smith . .

Jever in many Tespects, but very forgetful.
ty'to interview
od this telegram :

an important client, when
« Have forgolten name of

e of sarcasm, irony or sbme-

——

a8
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BUDGETS AND ADMINISTRATION REPORTS

Government of Mysore Budget 1951-52

The following extracts

the Government of Mysore Budget for the year 1951-52

July 1952

pertaining to Civil Works Budget have been taken from

(In Lakhs of Rupees)

‘ Revised Budget
Estimates Estimates
! 1950-51 1951--52
1. Revenue (Civil Works,
(i) Rents 1.15 1.15
(ii) Recoveries of expenditure 4.86 4.84
(iii) Transfer from Central Road Fund — 6.00
(iv) Miscellaneous 2.11 1 1'95
(v) Deduct—Refunds -.06 _'()5
o wos aas
H. Expenditure (Civil Works).
(i) Original Works 37.63 14.85
(i) Repairs 22.69 36.10
(iii) Establishment 11.13 13.78
(iv) Tools & Plant 4.95 9.45
(v) Grants-in-Aid 5.18 4.72
(vi) Suspense — 8.00
(vii) High Price Allowance 3.31 —
(viii) Post-war Development Schemes 76.52 115.61
Total 162.01 20245]
III. Expenditure (Communications only)
(i) Original Works 4.94 5.40
(ii) Repairs 17.44 27.44
(iti) Post-war Development Schemes
(1) Original Works 13.48 19.98
(2) Repairs 15.00 18.00
Total 50.86 C70.82
IV. Receipts from Roads. y
(i) ~ Receipts under Motor Vehicles Acts - 35.81 43.50
(ii) Sales Tax on Petrol and other Motor Spirit  18.00 17,85
Total 53.81 61.36

34
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A BRIEF REVIEW OF THE MYSORE BUDGET
(With special reference to Civil Works)

HE total revenue receipts of Mysore
State for the year 1951-52 are esti-
mated at Rs 13,80.69 lakhs and revenue
expenditure at Rs 14,18.23 lakhs lea\tmg
a deficit of Rs37.54 lakhs. 'The ’re\.nsed
estimates for 1950-51, however, 1pdlcate
a surplus of Rs 16.58 lakhs with the
revenue receipts amounting to Bs 13,58.84
lakhs and expenditure to Rs 13,42.26 lakhs.

. .. ks
Revenue expenditure on Civil Wor
for 1951-52 estimated at Rs 202.51 lakhs

fure in the year, the corresponding percen-
tage for the previous year being slightly
less i.e, 129%. Revenue expenditure on
communications {original works and
repairs) in 1951-52 is estimated at
Rs 70.82 lakhs out of which about Rs 38
lakhs is earmarked under Post-war
Development Schemes. As a proportion
of the total State expenditure, the
expenditure on communications in two
years 1951-52 (estimates) and 1950-51
(revised estimates) forms 5.0% and 3.8%

forms about 14% of the total State expendi- respectively.

List of Approved Works on National Highways

Amount

Name of work Rs Remarks

S. No. Job No

BOMBAY

Construction of the road from
crossing of Kosamba-Zankhvav
Railway line to Kharod-Bombay-
Ahmedabad National Highway

No. 8

1. 602 BM 8

4,64,200/-

UTTAR PRADESH

Acquiring land for the bye-pass

:t? * Shigkohabad Moln igtﬁna}

Highway No. 2 (Miles 40-41 ©
Alggra-Et?;wa.h-Fa.tehpur Road) 9,100/-

2. A-698 UP 2

MADHYA PRADESH

Y,
Widening the metal width of
J ;ba.lpu%-Murtiza,pur Road (N.H.
No. 7) from miles 11 to 67/17.

3. 600 CP 7
95,645/

MADHYA BHARAT-

rading the surface of Agra-
 STMES Ugogmbay%\lationalﬁlghway No. 3

from Chambal to Gwalior
- 35

4,80,700/-
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S. No. Job No.

Name of work

Amount
Rs

Remarks

ot

-~¥

599 HP 22

595 SK 31-A

586 SK 31-A

594 AJM 8

HIMACHAL PRADESH

Metalling and surfacing full width
of the Hindustan-Tibet Road
from mile 17/7 to 17 in Bazar at
Theog (length about 0.87 miles)

SIKKIM

Laying 1 in. premix carpet over
miles 0-25 of the Rango-Gangtok
section of National Highway
No. 31-A

Laying 1 in. premix carpet over
miles 0-14 of the Tista-Rangpo
section of National Highway
No. 31-A

AJMER

Widening metal width from 9 ft
to 12 ft in mile 15-20, 22, 24 to
27 and 29-32/4 of Ajmer-Beawar
Road (N. H. No. 8)

16,400/-

4,11,600/-

2,37,500/-

1,43,700/-
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List of Books added to the Library of the Roads
Organization during the month of May, 1952.

. Concrete Road Jointing Materials

by R. 8. Millard and P. L. Critchell,
(Reprintel from the Journal of the
Society of Chemical Industry, 1950,
69.)

. A Non-destructive Method of

Testing Concrete during Hardening
by R. Jones. (Reprinted from Concrete
and  Constructional ngineering,
April, 1949.)

. Concepts of Safety in Structural

Engineering, Paper No. 5786 by
Alfred  Glanvile Pugsley. (The
Institution of Civil Enginecrs, Great
George Street, Westminster, Loondon,

S.W.L)

. The Design and Construction of

Some Slipways upto 1,200 Tons—
Paper No. 17 by G. Colin Grove,
(The Institution of Civil Engineers,
Great George Street, Westminster,

London, S.W.I.)

. A Glossary of Petroleum Terms

Prepared by the Nomenclature Sub-
Committeec of Inst. of Petroleum.
(The Institute of Petroleum, Manson
House, 26, Portland Place, London,

W.I., 1951.)
Report on the Administration of

. Hyderabad State—(September 1948

—March 1950) (Government Press,
Hyderabad.)

. The Coal Tar and its Derivatives,

Le Goudron De Houille et des
Derives by Jean Beek. (Presses Uni-
versitaires de France, 108, Boulevard,
Saint Germain, Paris, 1950.)

Century of Reinforced Concrete,

‘ Cent Ans de Eton Arme (Science and

Industrie, 6 Avenue Pierreler de
Serbie, Paris (XVIE) Supplement A
La, Revue, Travaux, No. 194 B IS.)

The Torsion of Aluminium Alloy
Structural Members——Resgargh
Report No. 9 by M. E. G. Culhm.clre
and A, (. Pugsley. (The Aluminium

Development Association, 33, Gros-

venor Strect, London, W. 1.)

10.

11.

12.

13.

14.

15.

16.

17,

18.

19.

20.

- 87

Surface Chemistry—An Introduc-
tion to its Principles and Appli-
cations by A. E. Alexander. (Long-
mans Green & Co., Ltd., London)

Rail and Road Statistics by F. A. A.
Menzler (Reprinted from the Journal
of the Royal Statistical Society,
Series A (General), Vol CXIIJ,
Part I1T 1950),

Goods Vehicle Operation Principles
and Practice for Students and Exe-
cutives by C. S. Dunbar. (I-liffe &
Sons Ltd., London.)

The Inland Waterways of England
by L. T. C. Rolt. (George Allen and
Unwin Ltd., Ruskin House, Museum
Street, London.)

Construction Cost Control. (Ameri-
can Society of Civil Engineers,
Construction Division, 1951.)

Report by the Railway Board on
Indian Railways for 1950-51. Vol. .
(Manager of Publications, Delhi, 1952)

Report by the Railway Board on
Indian Railways for 1950-51, Vol.
I1—Statistics. (Manager of Publj-
cations, Delhi, 1952)

Economics of Transportation by
M. L. Fair & E. W. Williams (Harper
& Brothers, Publishers, New York)

Transition curvé problems with
the clothoid Curve. (Le Problem Des
Raccordements Par Un Arec De
Clothoide) by Etienne Florina, (Societe
Generale D’Imprimerie, 18 Rue de
la Pelisserie, 18, Geneva).

Handbook of Soil Mechanics Limi-
ted on Site Investigation and Geo-
Technical Processes. (Soil Mechanics
Ltd., 123, Victoria Street, London,
S.W. L)

Road Transport: The Inter-Related
Problems of Flow and Safety.—Read
at the 1st Meeting of the 61st Ses-
sion, on Wednesday, 7th November
1951 by G. T. Bennett, (Belfast
Association of Engineers, London)
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21.

22.

23.

24

25.

26,

27.

An analysis of Statistically indeter-
minate Structure (Second Edition)
by €. D. Williams. (International
Text Book Co., Scranton, Pennsyl-
vania)

First Report on Prestressed Con-
crete, Sept. 1951 (The Institution of
Structural  Engineers, 11, Upper
Belgrave Street, London.)

International Conference on Mecha-
nics (Colloque  International de
Mechanique; (Pallanza Lago Maggiore,
23-24 June 1930)—containing four
papers \—

(i) The Dynamics of the buckling
Process by N. (i, Hoff,

(ii) A classicalerror in the study of
the cffect of a moving load.
(Une error classique dans etude
de L’effect D'une charge mobile)
by F. H. Van Den Dungen.

(iii) Study of the phenomena of
adjustment in pre-stressed con-
crete slabs (Ktude des pheno-
menes  D’adaptation dans less
dallesen beton arme precontraint)
by F. S. Merlino.

(iv) Theoretical basis of a direct
study of the stress conditions
caused by non-compatible
stresses. (Fondements theoriques
d’une ctude directe des ctats de
contrainte proroques par une
deformation non compatible) by
Franco Levi. (Consiglo Nazionale
Delle Ricerche, Roma)

Fifty years of British Standards
1901-1951 (British Standards Insti-
tution, London, 19531)

Statistics, Part I—Travancore (The
Superintendent, Government Press,
Trivandrum, 1950)

Statistics, Part II-—Cochin
Superintendent, Government Pr

] eS8,
Trivandrum, 1950)

An Essay on National Income &
Expenditure-in India by B. Nata-

rajan. (The Supdt., Govi.

Madras) e,

28.

29.
30.

31

32.

33

34.

39.

37.

(The

38.

38
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The Comparative Cost of a Bridge
in Prestressed and Reinforced Con-
crete—C.A.C A. Liby., Translation
No. 19, Arthur Lammlien. (Cement
and  Concrete  Association, 52,
irosvenor Gardens, London S.W.1)

Vacuum Concrete—C.A.C.A. Lib-
rary Record. (Cemecnt and Concrete
Association, 52 Grosvenor Cardens,
London, SSW.1)

The Design and Placing of High
Quality Concrete by D. A. Stewart.
(. & . N. Spon Ltd., 22, Henrietta
Ntreet, London, W. C. 2,

The Resistance of Piles to Penetra-
tion by R. V. Allin. (E. & . N. Spon
Ltd., 22, Henrietta = Street, London,

W. C. 2)
Teclgno.logical Applications  of
Statistics by L. H. (. Tippett.

(Williams and Norgate Ltd , London.)

Ba}sic Road Statistics Great Bri-
tain 1951, (British Road Federation,

$-a, Bloomsbury Square, Londo
W.C. 1., 1951 dtare, Tondon,

The Midlands and the South-West
New Roads. (British Road Federa-
tion, 4-a, Bloomshury Square, London,

W.C.1)

. Influences on concrete and Reinfor-

ced Concrete (Einfuusse anf Beton
und Stahlbeton by Adolf Klienlogel)

(Verl'ug von Wilhehm Ernst and Sohn,
Berlin, 1950.)

Air Cqmpressors Control and In-
stallation Ly P. C. Bevis. (Nir Isaac
Pitman & Sons, Ltd., London.)

The Works Engineer-A Practical
Manual on Building Plant Mainte-
nance for the Works Manager &
Wprks Engineer by W, R.J. Griffiths.
(Sir Isaac Pitman & Sons, Ltd.,
Londeon.)

Filing and Indexing Ly 0. W.S.
htand;ngford. (Officc  Managcment
Association, Ltd., Management House,
8, Il Street, London, W.I.)
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39.

40.

4t1.

42

43.

44,

45.

46,

47,

48.

Punched Cards—Their Applica-
tions to Science and Industry by
2obort 8. Casey and James W. Perry.
(Reinhold Publishing (,‘opom’gion, ?30,
West Forty-Second Street, New York
18, 1.8 A, 1931,

Social Surveys and Social Action
by Mark Abrams. (William  Heine
mann Ltd., London.)

Principles of Private and Public
Planning—A Study in Economic

Sociology by Wilhelm Keilhan.
(George Allen and Unwin  Ltd,,
London.)

Social Aspects of a Towa Develop-
ment Plan-A study of the County
Borough of Dudley. (The University
Press of Liverpool, 1451.) -

Memorandum on Safety Precau-
tions recommended for Workers
in Wells. (The Institution of Civil
Iingineers, Great George  Street,
TLondon, SW.1.)

Resistance Strain Gauges by J.
Yarnell (Offices of Klectronic ‘Engp
neering, 28, lssex Street, Stand,
London, W.C.2))

The Preparation of Tarmacadam
(British ~ Road _Tar Association,
9, Harley Street, London, w.1)

Annales des Ponts et chaussees,
5 Rue Jules-Lefeburve, Paris.

Annales Des, Ponts Et Chaus-
?) sees —121 No. 1, Jany.-Feb,, '51
containing an article ¢t Deflec-
tion under dynamic Stresses
and Oscillations in Bridges.”

Annales Des. Ponts Et Chaus-
®) sees—121 No. 2 Jany.-Feb. 1951
containing an article ¢ Deflec-
tion under dynamic Stresses
and Oscillations in bridges.”

The Fundamental Principles of
Reinforced Concrete Design by
W. T. Marshall. (Blackic & Sons, Ltd.,

London, 1951.)

49.

50.

51.

53.

54.

55.

Tuly 1953

1951 Agricultural Guide with Indus-
trial Supplement. (E. M. Allcock
and Mohatta Ltd., 8, Lady Hardinge
2oad, . B. No. 278, New Delhi, I.)

Fundamentals of Reinforced Con-
crete bv K. F. Antia (The Concrete
Association of India, 1, Queen’s Road,
Bombay, 1950.)

Fixed Point Method for solving
Rigid Frames applied to members.
of Constant and variable Moment
of Inertia by K. C. Roy. (Reprint
from the Indian Concrete Journal.)

. Government of Assam—Detailed

Estimates of revenue and expen-
diture for the year 1951-52 for the
United Khasi-Jaintia Hills District.
(Assam Govt. Press, Shillong 1951.)

Concrete Pijje Handbook by Howa-
rd I'. Peckworth. (American Con-
crete Pipe Association, 228 No. La
Salle Street, Chicago 1, Iilinois.)

Experimental Single Course Eight
Inch Macadam Base-State of Ohio
Dept. of Highways Research Bulle-
tin No. 3, by T. J. Kauer and L. F.
Schaeublin. (State of Ohio, Dept. of
Highways, Columbus, 15.)

Superintendent, Government Print-
ing, Patna, 1951,

(a) Government of Bihar Civil Esti-
mates Budgets fur the year
1951-52.

(b) Government of Bihar Financial
Statements for the year 1951-52.

(c) Government of Bihar P, W.D.
Budget for the year 1951-52.

56. Government Ceuntral Press, Bombay.

Britain Builds Abroad by Ed‘itor
Mark Joffe. (Constructional Steel
Work Export Group.)

39

(a) Government of Bombay Givil
Budget Estimates for the year
1951-52.

(b) Government of Bombay Budget
Memorandum for 1951-52.

(¢) Government of Bombay Detailed
Estimates and Explanatory
Memorandum of the Post-War
Reconstruction and Develop-
ment Programme for the year
1951-52,
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57. Government Printing,
Pradesh, Nagpur, 1951,

(a) Government of Madhya Pradesh
Development Estimates for the
year 1951-52,

(b) Government of Madhya Pradesh
Budget Estimates for the year
1951-52. (Final)

ic) Government of Madhya Pradesh
P. W. D. Budget Estimates for
the year 1951-52.

58. His Majesty’s Stationery
London.
(i) Effect of Batching errors on the
uniformity of concrete Road
Ncte No. 3.

(ii) Design of Concrete Mixes—Road
Note No. 4.

(iii) Types of Road Surfacing and
Maintenance using Tar or As-
phaltic Bitumen—Road Note
No. 5.

(iv) Damage to roads caused by the
Drought of 1947 —Road Note
No. 6,

(v) Filling and Sealing materials for
joints in concrete Roads—Road
Note No. 7.

(vi) Some cases of frost damage to
roads—Road Note No. 8,

(vii) Recommendations for plastic
White Line markings-—Road
Note No. 9.

(viii) A rapid method of analysis for
Bituminous road materials—
Road Note No. 10.

(ix) Binder Distributors for Surface
Dressing—Road Note No. 11.

(x) Gritting Machines for Surface
dressing —Road Note No. 12.

(xi) German Motor Roads, 1946—

Madhya

Office,

Road Research Technical Paper -

No 8.

(xii) Properties of Road Tars and
Asphaltic Bitumens in relation
to road Construction—Road
Research  Technical  Paper
No. 12,

40
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(xiii) Soil Survey Procedure-—Road
Research Technical Paper No.
5. .

(xiv) The GCompaction of Soil—A
Study of the Performance of
Plant-—Road Research Techni-
cal Paper No. 17.

(xv) Pavement Design for roads
and airfields—-Road Research
Technical Paper No. 20.

(xvi) The Investigation of Road
Foundation Failures—Road Re-
search Technical Paper No. 21.

(xvii) Bituminous Roads in North
America—Research and Con-
struction—Road Research Tech-

- nical Paper No. 22.

59. The Bridge over the Port Canal at
Heilbronn—C. A.C.A. Library
Translation No. 18.by Albert Kaiser
(Cement and Concrete Association, 52,
Grosvenor Gardens, London, S. W, 1)

60. Prestressed Concrete Manual—
The Magnel-Blaton System.(Stressed
Concrete  Design  Ltd.,, Lynton
House, 54 South Side, Clapham Com-
mon, London, 8. W. 4,)

61. Recommended Design for Metal Arc
Welded Mild Steel Building Struc-
tures Beam aand Column Connec-
tions.  (British Welding Research
Association, 29, Park Crescent,
London, W. 1))

62. The Estimation of Extreme Flood
Discharges by Statistical Methods
—published in proceedings, Vol. 36,
1950.-by A. D. Benham. (Ferguson
and Osborn Ltd., General Printers,

Lambton Quay, Wellington, New
Zealand.)

63. Garden Cities of Tomorrow, by
Ebenezer Howard (Faber and Faber
Ltd., 24, Russel Square, London.)

64. Stereoscopic photography—Its ap-
plication to Science, Industry and
Education by Arthur W. Judge.
{Chapman and Hall, Ltd., 37, Essex
Street, London, W, C. 2, 1950.)
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The Ruston Atomiser is a simple, sturdy piece of mechanism,
and is less likely to get out of order than any other type. Wear does,
however, take place and it is wise therefore to test the working of
the atomisers from time to time and replace any parts which have
become worn or damaged.

The satisfactory running of an oil engine is largely dependent
upon the condition of the atomiser or atomisers.

We strongly recommend every user of Ruston oil engines to
invest in a Ruston Atomiser Testing pump as illustrated.

The pump is easily used, and when employed regularly will
save money by enabling a user always to keep the fuel injection
system of his engine in-perfect yvorking order.

GREAVES COTTON & CO.LTD.

P. 0. BOX NO. 91, BOMBAY 1.

KANPUR . MADRES . NEW DELHI

1, FORBES STREET,

AHMEUABRD .

Bran by

b Please mention this joumal when roplying to advertisements.
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‘CATERPILLAR' takes double care to keep your engine cool—
even under the toughest tropica: conditions Both oil and water
temperatures are controlled by this exclusive dual radiator
design. The water radiator regulates the
upper engine temperature. And the air-cooled

TR

® oil radiator prevents excessive crank-case

temperatures...to control oil viscosity and

p' a r film strength and thus protect the periormance

---------------- of vital parts. Only ‘CATERPILLAR’ Diesel
engines provide this extra-value feature.

[ 4 ENGINES - TRACTORS Your nearest ‘CATERPILLAR’ Distributor will
: Wg’m n"::ga:‘“::::‘:m” gladly give you further information on
© "CATERPILLAR' equipment.

‘Caterpillar’ Distributors in India

CALCUTTA BOMBAY DELHI

TRACTORS (INDIA) LARSEN & TOUBRO WILLCOX (Buckwell-

Limited Limited India) Limited
P.O. Box 23 P. O. Box 278 P. O Box 1408

Sales and Service

The Contractors’ Mainstay
MILLARS’ PUMP

for water and sludge removal

* Rapid Self-priming
% High Suction Performance

» Handles 107 SOLIDS IN SUSPENSION

Specification : )
3" Self Prime Centrifugal Direct Coupled to Petter AV2 Diesel Engine ﬁ.tted with
variable Speed Remote Control Gear, Tropical Radiat.or, Heavy Duty Alarcleaner,
complete with 3", 7-fold, specially treated Oil Resisting, Armoured Suction Hose,

MILLARS’ TIMBER & TRADING CO. LTD.
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY - 27

GANNON, DUNKERLEY & CO., (MADRAS) LTD.

CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS
®

Specialists in Design and Construction of R. C. C.
Structures, Bridges, Buildings, Water Supply and

Drainage Schemes, Sanitary Installations etc. . .
"B
 Registered Officet 14, BOAG ROAD, MADRAS-17.

Telephone: 88316 & 88549. Telegrama: *“ VITOPUS ", Madras.

Plassa mantion this fonrnal when replying to advertisementa,
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Build smoother roads with
GREAT

Stanvac SOUTHERN
Asphalt
s a , ROAD
For hard-wearing, long-lasting,
smooth-running roads use STANVAC
ASPHALTS . . . tried, tested and
STANVAC proved in use to be completely
ASPHALTS suitable for climatic conditions in
India, Burma and Ceylon. ASPHALT
. . . and Standard-Vacuum'’s Free
Technical Service . . . can help you
build better and smoother roads.

Write 10 us for expert advice

Below @ view of Chowringhee Road, or assistance.
Colcutta laid with Stenvac Paving Asphalt.

WEXPHALTE SEm,
/—"_‘\\ .
G

. Ro
urmah-Shell will be v L
glad to give you free technical AID IN 194
advicé on the use of Bitumen
for your road development
°  programme.

o
! "
s T A N D A R D - v A c U U M BURMAH-SHELL OIL STORAGE & DISTRIBUTING CO. OF INDIA LTD. (Incorporated in England)

Marketers of Quality Asphalt Produets

.

Plegse mention this jonrnal when replying to advertisements.

Please mention this journal when replying to advertisements.
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f THE COMMER SUPERPOISE RANGE IS NOW POWERED BY TME
/

A LN 5 semese

Ever in the forefront of progress, Automobile Products of
India Limited announce important improvements to the
COMMER  Superpoise Range. COMMER engineers have
now provided these sturdy trucks, which have proved their
worth under Indian conditions, with an entirely new
6-cylinder OHV Engine of immense pulling power giving
amazing performance. Other new features include
strengthened chassis frames; more powerful hydraulic brakes
servo-assisted on heavy duty models together with major
suspension improvements.

MORE MORE MORE MORE

AUTOMOBILE PRODUCTS OF lNDlA LTD.
BHANDUP, BOMBAY

AN INDIAN ENTERPRISE ASSOCIATED WITH THE ROOTES GROUP

RISTRIBUTORS '

mbey D“qu Ohackjes & Guntur P. V. Krishnalah Chaudary Madras South India Automotive
?mpny Limited & Compary Corpn.
Bareilly Gopaldas Motors indore Vinod Motors Matharal S. G. Jayars] Nader & Sons

(Branch at Agra Contt.)

Lalpur Rajputana Trading Co. Nagpar Combine Mesors
Lud.
m‘mxvz:gﬁﬁ)m"'”" Kettayam A. V. George & Co. Ltd. Rajket Co;'opuhn m:o‘r: A
Delhd Allied Moters Limited. Lucknew Talwar Motors ( Jomnag
{Branch at Jullunder) (Branch at Kunpur) Socanderabad Patny & Co. Ltd.
T

Pleaso mention this journal wh&l roplying to advertisetrents,

€D¢//m2 NLg T N s2e6)



	99528_Page_01
	99528_Page_02
	99528_Page_03
	99528_Page_04
	99528_Page_05
	99528_Page_06
	99528_Page_07
	99528_Page_08
	99528_Page_09
	99528_Page_10
	99528_Page_11
	99528_Page_12
	99528_Page_13
	99528_Page_14
	99528_Page_15
	99528_Page_16
	99528_Page_17
	99528_Page_18
	99528_Page_19
	99528_Page_20
	99528_Page_21
	99528_Page_22
	99528_Page_23
	99528_Page_24
	99528_Page_25
	99528_Page_26
	99528_Page_27
	99528_Page_28
	99528_Page_29
	99528_Page_30
	99528_Page_31
	99528_Page_32
	99528_Page_33
	99528_Page_34
	99528_Page_35
	99528_Page_36
	99528_Page_37

