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LASTS LONGER
AND SERVES

BETTER

THE SHALIMAR TAR SPRAYER

This light, hand operated
Sprayer has been specially
designed for Road work

' - under Indian conditions.
MANUFACTURED AND /7 is very eficient. exsy co
SERVICED BY e

operate  and  maintain and g
sturdily built for long service.

SHALIMAR TAR PRODUCTS

/g% y (1935) LTD.

sren 6. Lyons Range, Caleutta.

Please mention this journal when roplying to udvartisemenbs.
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GANNON, DUNKERLEY & CO., (MADRAS) LTD. ~ ”0”/0//’,59 HOT PATCH material

CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

& gfou Walit.ony Type..any quantity
Specialists in Design and Construction of R. C. C. Wéefe a”dlme”

Structures, Bridges, Buildings, Water Supply and

Drainage Schemes, Sanitary Installations etc.

Sole Licensee in South India for the
Italian ‘R’ System of Prestressed Concrete.

B

Registered Office: 14, BOAG ROAD., MADRAS-17
Telephone: 88316 & 88549.

Telegrams: *“VITOPUS", Madras.

for ALL maintenance
and small paving jobs

’
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COMET'9

In the Mixall, Barber-Greene offers a
unique and effective combination of an

the NEED |

In the face of ever heavier t:{aﬁjc loads, rising cqs\s efficient Totary drum aggregate dryer
and lack of funds greatly limit new construction

and place an ever greater purden on maintenance with '.3 PIC“VQd B-C? W‘.fm shaft heated
programmes in city, town and district. For this pugmill mixer. It is rightly called the
work even the best paich is none 100 good. Yet Mixall because of all the things it can do.
unti] the advent of the new Mixall, an efficient and
economical means of producing all types of hot
high quality patch materia) has not been available.

is AKSWERED

.. Mix all quantities: from a single 300 Ib. batch up o
5 tons per hour of hot mix-—or up 0 10 tons
per hour of cold patch.

.. Mix in all locations: towed to the job by truck
loaded with aggregate . . . fed directly from truck
or from stock pile or pit. Can work in a single

ASHOK MOTORS vr1p

. ENNORE, MADRA

wn

Please mention this j
18 Journal when replyin
lying to advertisem,
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i entes

A small, highly portable unit, capable of on-the-spot
production of even the highest types of hot mixes
comparable to those produced in Parber-Greene’s
largest continuous hot mix plant—thatis the Mixall.
Its range of usefulness extends throughouwt the

- field of road maintenance into small paving and

resurfacing jobs.

traffic lane. No set-up time required,

.. Mix in all weather: heated aggregate makes low
atmospheric temperature mixing possible —allows
quick repair to prevent major failures,

.. Mix all types: of bituminous materials including
stabilized mixes—as well as low slump Portland
cement mixes, '

Send for Details

Barber-Greene Overseas, Inc.

LT iFered T TESEETY
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et

Please send me the descriptive §-page bulletin on the Mixall

AdAress . ..voavivinonan Cresens

City .oounn Passasseetateesanen CeesesoState ..., cene

Please mention this journal when replying to advertisements.

iii



Lo TR S - 1034
Transport-Communirations Monthly Review September 190

WARSOP |

ROCK DRILL

The most modern
self-contained Orne
Man power-tool for

1. Stone Quarrying

2. Surface Mining

3 Prospecting

4. Trenching for power,
water & sewage lines

. Breaking concrete &
gencral demolition

BENFORD

CONCRETE MIXERS

o

Mixers from 8 c.ft. max.
input and 34 c.ft. max. out-
?ut to 10 cft. input and

c.ft. output—with Diesel,
Kerosene, Petrol or Electe

ric drives—available from
stock,

PEGSON

ROAD & QUARRY PLANTS

The fuil range of Pegson machi-

nes includes:

. Jaw Crushers & Granulators

. Gyratory Crushers

. Vibrating & Rotary Screens

. Complete Crushing & Screen.
ing plants, capacity from 3 te
400 tons per hour. .

Apply for details to:

= 03B m

Branch Offices :

I Garlick £ co Ltd P. O. Box 168, NEW DELHI

26, Erxabalu Chetty St.,

W G. T. MADRAS
. Cox St., COIMBATORE
' JACOB CIRCLE, BOMBAY I

R

SISTA'S—5-15-8.

Please mention this journal when replying to advertisements,
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ONE BASIC MACHINE
FOR MANY JOBS

EXCAVATORS

SOME OF MANY When one machine does the work of two,

E it is a good investment. But, when one

P&H ADDED VALUES machine can be used for six types of

inli t end attachments work, it becomes a better investment.

¢ Simplified front en .a aetmer P&H Power Shovels may be converted

. ﬁ"yiide; construction of rolled for service as (1) shovel, (2) dragline
(4] ee.

(3) crane, (4) clamshell, (5) trench hoe,
(6) or pile driver. Easy conversion with
front end attachment means Jess idle
time ... more profits with a P&H machine.

Your P&H Distributor has complete infor-
BETTER LIVING through BETTER ROADS 1 .o “Soc him. P

HARNISCHFEGER OVERSEAS
CORPORATION, MILWAUKEE 46, WIS, US.A.

Cable *“Harnosco”
Established in 1884

® True tractor-type crawlers
® Smooth hydraulic control

ol PaH msﬁmutoas-
WILLIAM JACKS & COMPANY LIMITED,

BOMBAY - CALCUTTA - MADRAS

R S oy P AN W7

CRAWLER CRANE  MAGNST CRANE  YAENCH HOE PILE DRIVER TRUCK CRANE

Please mention this journal when replying to advertisements,
v
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BSY-750

Here's a familiar sight— this gentleman is pouring
Bitumen on to a road surface to bind and strengthen

it. It is no exaggeration to say that the economy of

L
—_—

the country as a whole depends upon good roads.

THICK STUFF-

E==———rwithstand present day traffic and monsoon rains,
BITUMEN! ==

When Bitumen is used in their construction they can

F o000

For irrigation schemes too, Bitumen is important as it is used (or
canal linings (0 prevent scepage and corrosion. 1t is

also used to

build airficld runways, to insulae clectrical cables, for damp-proof

courses and for refrigeration purposes.
o e 00

So, next time you are driving along a well-kept road, trying to

, overtake a heavily-laden lorry or a train of bullock carts, console
yourself with the thought that it is really the road surface that’s taking

most of the strain, Think of Bitumen, and think of Burmah-Shelt,

BURMAK-SHELL..IN INDIAS LIFE AND PART OF T

Pleage mention this journal when replying to advertisements,
vi
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BHANDARA BRIDGE
nga River at Bhandara in Madhya Pradesh. There are 18 spans of 86 ft each.

The overall length is 1,644 feet.

This submersible bridge is across the Wainga
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AN ACCOUNT OF THE FUNCTIONING OF THE
MAIN ROADS ACT NEW SOUTH WALES,
AUSTRALIA

THE Main Roads Act came into force on

the 1st January, 1925, and has, since
the end of 1932, been administered by a
Commissioner for Main Roads and an
Assistant Commissioner. The organisa-
tion under their control is named the
Department of Main Roads, the head-
quarters of which are located in Sydney.

The department’s responsibilities are

_discharged either by providing financial

and technical assistance to the Shire and
Municipal Councils or by the Department
itself carrying out works on main roads.

THE MAIN ROADS SYSTEM

Public roads, except those within the
inner part of the City of Sydney, in

.Commonwealth .Territories and in the

Western Division outside Municipalities,
may be proclaimed as Main or Develop-
mental roads upon the recommendation of
the Commissioner for Main Roads, or
declared as Secondary Roads.

There are five classes of proclaimed
roads which are described hereunder:

‘Main Roads . "3.
State Highways.—The State High- -

ways are the principal avenues of road
communication between the coast and the
interior, or throughout the State and
connecting with such avenues in other
States. :

Trunk Roads,—The Trunk Roads are
the secondary avenues of road communi-
cation which connect the State Highways

1

State is 126,971,

and with them, complete the framework
of the general system of inter-communi-
cation by road throughout the State.

Ordinary Main Roads —The Ordinary
Main Roads provide a network of roads
connecting towns and important centres
of population with the State Highway or
Trunk Road routes and with each other.

Secondary Roads

The Secondary Roads are roads within
the County of Cumberland only (i.e, the
Metropolitan area and rural environs)
which carry a substantial amount of
through traffic and thereby relieve a
neighbouring main road of traffic which it
would otherwise have to bear.

Developmental Roads and Works

Developmental Roads and Develop-
mental Works are roads or works as the
case might be which will serve to develop
or further develop any district or part of
a district; or will serve to develop
any area of Crown or private land by
providing access to a railway station or a
shipping wharf or to a road leading to a
railway station or a shipping wharf. A
developmental work generally consists of
a short length of road construction, or the
construction of a bridge on a road which
is otherwise passable but which in the

absence of the bridge is i
o o ge 18 impassable after

The total mileage of public roads in the

The mileage under the
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assistance of the Department at the 1Ist
July, 1933, wag as follows:
‘ : | Total

7
Pl
- S

County

Classifieation

ot Cuami-
herland
Country

=l
=
=
=
g
v
~
ja

Main Roads— i
State Highways 103 | 5,008 1 1.335  6.536
Trunk Roads e 12,874 11351 4,225
Ordinary Main Roads| 630 | 9,037 i 2,880 12,567

s N :
Total Main Roads 843 116,919 5,566 23,328
Secondary Roads F T O O b
Developmental Roads 14| 2,807 ;2,911

1
12620 2,620
1 l

P P
|
j 8,136 28,034

Unelassified

All Roads 032 119,816
i

|
(trand Total— |
t

MAINTENANCE AND
CONSTRUCTION WORKS

The Department’s activities in respect
of works carried out with its ordinary
Main Roads funds are confined, as a
general rule, to works for the improvement
of the carriageway of the road. In those
cases where a country main road passes
through a city or town, the Department’s
assistance is in ordinary circumstances
limited to a width of twenty feet of
pavement.

The works towards the cost of which
the Department contributes are not neces-
sarily restricted to those carried out on the
pavements only, but may extend to ancill-
ary works of value to the road pavements
and to the traffic which uses the pave-
ments. Examples of these works are
drainage, kerbing and guttering, tree plan-
ting, road signs and acquisition of pro-
perty for road widening purposes.

The Department exercises control over
such matters as tree preservation, road
openings, overhead wiring, kerbside petrol
pumps, and also over advertising signs or
hoardings whether these are on or in some
special cases adjacent to main road,
Having advised the Shire and Municipal
Councils of the Department’s policies
regarding these matters, the Department
for the most part relies on the Councils for
their implementation, although an over-
riding supervision is exercised by the
Department.

2
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The work of constructing and maintai-
ning the main roads is, to a large extent,
in the hands of the local governing Muni-
cipal and Shire Councils. It is only on the
State Highways that the department direct-
ly controls any considerable length of road.
Asatthe financial yearended on 30th June,
1953 the position was that 85 per cent
of the main roads system was under the
control of local authorities and the remai-
ning 15 per cent under the direct control
of the Department. These percentages
exclude roads in the Western Division, all
of which arc directly controlled by the
Department, mainly through Public
Works Department District Engineers.

" A feature of this form of distribution of
responsibility has been the movement of
officers between the engineering services
of the Department and local authorities.
Young men have been trained in Depart-
mental practice, both in the office and in
the field and, after some years, have
secured employment as Engineers or Assis-
tant Engineers with Councils. It has
been possible for them to gain experience
of special phases of road work by transfer
from branch to branch within the Depart-
ment and this has well fitted them to ful-
fil their responsibilities for the general
engineering  supervision of counecil
works.

DECENTRALISATION OF
ADMINISTRATION

Divisional offices under the charge of
divisional engineers have been established
throughout the country so that responsible
officers may keep continuously in touch
with the local councils and their officers and
secure an intimate knowledge of require-
ments in individual areas, These officers
are authorised to finalise conduct of work
as far as possible without prior reference
to the head office in Sydney. Administra-
tion is thus decentralised and the volume
of correspondence between local and cen-
tral authorities is kept to & minimum. At
the present time there are twelve such
divisions.

It is usual for local offices to be establi-
shed on the site in the case of the Depart-
ment’s day labour works and for enginee-
ring and clerical officers to be stationed

Pransport-Communications Monthly Roview

at these offices for the purposes of super-
vision and administration. The num_ber
of local offices varies from time to time
according tothe location and volume of
works in hand,

The Department maintains a central
workshop and store in the metropolitan
area where employees are engagpd in the
repairing of plant, etc., required in connec-
tion with the Department’s works. A
central laboratory for testing and research
is also established in the metropolitan
area.

SYDNEY HARBOUR BRIDGE

The Department is responsible for the
administration of the Sydney Harbour
Bridge, the finances of which are by sta-
tute separate from the Main Roads
Funds.

The cost of maintaining the bridge as
well as the cost of interest and sinking
fund payments is met from the proceeds
of toll charges. Road tolls are collected
directly by the Department, while, rail,
tram and omnibus tolls are collected and
remitted to the Department by the authori-
ties which operate the services concer-
ned.

FINANCE

Provision is made for the establishment
of three funds for the purposes of the
Main Roads Act. These are:

The County of Cumberland Main
Roads Fund, for expenditure on
Main and Secondary Roads within
the County of Cumberland. (The
County of Cumberland embraces an
area within approximately 40 miles
of Sydney including the Metropolis,
but for the purposes of the Main
Roads Act it excludes the inner part
of the City of Sydney.)

The Country Main Roads Fund,
for expenditure on Main Roads in the
area outside the County of Cumber-
land. The expenditure on all roads,
whether proclaimed Main Roads or
otherwise, in the unincorporated areas
of the Western Divigion of the State
is also financed from this Fund,
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The Developmental Roads Fund,
for expenditure on the construction of
Development Roads and Development
Works as distinct from Main Roads.

The Financing of Works on
Main and Secondary Roads

A different system of administration,
principally in relation to finance and
rates of assistance for works, is provided
for in the County of Cumberland as
distinet from the rest of the State. This
will be referred to later.

The principal sources of the Depart-
ment’s regular revenues for works on
main and secondary roads are the proceeds
of motor vehicle taxation collected by the
State Department of Motor Transport,
and of petrol taxation collected by the
Commonwealth Government.

The revenue collected by the Depart-
ment of Motor Transport from motor
vehicle taxation is paid to the Depart-
ment of Main Roads for expenditure on
main roads works, except the tax collected
in respect of motor omnibuses, taxi-cabs,
private hire cars and motor vans in the
Metropolitan and Neweastle Transport
Districts. The amount received by the
Department of Main Roads is paid into
the County of Cumberland and the
Country Main Roads Funds in the propor-
tions of 20 per cent and 80 per cent
respectively.

From a tax of 10 d. per gallon on
imported petrol and 8% d. per gallon on
petrol refined in Australia (excluding,
in both cases, petrol used for aviation
purposes) 6d. and 3i{d. per gallon,
respectively, is made available to the
States by the Commonwealth in terms of
the Commonwealth Aid Roads Act, 1950,
a8 follows :

(8) 65 per cent (less £600,000 per
annum expendable directly by
the Commonwealth on strategic
roads, roads of access to Common-
wealth properties and the promo-
tion of road safety practices) is
forexpenditure on roads generally
in the States, provided that an
amount not exceeding one-sixth
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of that paid to the States may be
expended on other works connec-
ted with transport by road or by
water.

(b) 35 per cent is sct aside for
expenditure on rural roads, but
excluding  proclaimed  Main
2oads, in the States.

After payment to Tasmania of 5 per
cent of the amounts payable to the States
under {(a) and (b) above, tho balance is
distributed between the rcmaining States
on the basis of three-fifths populations
and two-fifths area. (The effect of this
provision is that New South Wales
receives 28.2 per cent of the money
distributed to all States). The amount
received by New South Wales under (a) is
spent almost entirely on the maintenance,
improvement and construction of pro-
claimed Main Roads. It is allocated
between the County of Cumberland and
the Country Main Roads Funds in the
proportions of 20 per cent and 80 per
cent  respectively. Of the amount
received by New South Wales under (b),
£ 225,000 per annum is at present devoted
to proclaimed Developmental Roads ; the
balance is spent on rural roads other than
proclaimed Main and Developmental
Roads, and is distributed to the Municipal
and Shire Councils by the Department of
Public Works.

In addition to the two principal sources
of revenue of the County of Cumberland
and Country Main Roads Funds (motor
and petrol taxation), provision is made in
the Act for the proceeds of a regular
annual levy on Councils in the County of
Cumberland to be paid into the County
of Cumberland Main Roads Fund. This
levy is based on a maximum of 3d. in
the £ on the unimproved capital value of
all lands ordinarily rateable under the
Local Government Act, and situated in
the Councils’ areas, except that the levy
in the case of lands used principally for
rural primary production is reduced by
one-half. The maximum rate was levied
from 1925 to 1932, since when a rate of
7/16d. (reduced to 7/32d. for primary
production lands) has been adopted. In
the case of the County of Cumberland,
the Department meets the full cost of
approved works carried out on proclaimed
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Main Roads irrespective of their relative
importance and half the cost of approved
work on proclaimed Secondary Roads.

The Main Roads Act does not provide
for a rate to be levied by the Department
on the Councils in the area outside the
County of Cumberland area. In that area,
that is the country area, the main roads
are divided into three classes, viz., State
Highways, Trunk Roads and Ordinary
Main Roads, according to their relative
importance. The Department meets the
full cost of works on State Highways in
the country, and the Councils’ share is
usually at the rate of one-quarter in the
case of Trunk Roads and one-third in the
case of Ordinary Main Roads. The present
rates of contribution by the Department
which are applicable to all works on main
roads in the country, are, broadly, as
follows :

Construction and Construc-
Maintenance of Roads tion
and Maintenance of
of Bridges. Bridges.
per cont per cent
State Highways 100 100
Trunk Roads 15 100
Ordinary
Main Roads 663 75

Provision is made in the Act for such
loan moneys to be appropriated for the
use of the Department as Parliament may
decide should be spent on specified works
on main roads. Loans of this nature are
made available, as required, to the Depart-
ment by the State Government, and it is
usual for the interest, exchange and
repayment of the loans to be made a
charge against the Department’s revenues.
The outstanding loan liability of the
Department in respect of main roads

works at the 30th June, 1953, was
£3,850,808.

It is competent under the Act for money
to be received into the two Main Roads
Funds for the carrying out of special
works. Defence Works and Unemployed
Relief Works and extensive work ab
present being carried out on behalf of the
Snowy Mountains Authority are examples

of such special works executed by the
Department.
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The Department is required to meet the
full cost of all approved works on roads in
the Western Division of the State other
than those in the six municipalities In
that Division. The classified roadsin those
municipalities are subsidised on the same
basis as are the classified roads in the
country portion of the rest of the State.

The main features of the ﬁnancing of
main roads expenditure may be briefly
summarised as follows :

(1) The sources of the Department’s
revenue are motor vehicle tax, petrol
tax, loan moneys, special funds
which are not regular or statutory
provided from Government sources
and, in the case of the County of
Cumberland, a direct levy on Coun-
cils which is met by the owners of
the land in that area.

(2) Twenty per cent of the motor
vehicle and petrol tax available for
expenditure on main roads is spent
in the County of Cumberland, and
80 per cent is spent in the country
area of the State.

(3) Contributions by Councils in the
country are made by way of direct
payments towards the cost of works
carried out whereas contributions
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by Councils in the County of
Cumberland are provided by a
uniform levy based on the un-
improved value of land.

(4) The full cost of approved works on
main roads in the County of
Cumberland is paid for from the
funds available to the Department.

(5) The Department’s subsidy for
approved works on main roads in
the country varies generally accord-
ing to the classification of the roads
on which the money is spent.

THE FINANCING OF WORKS ON
DEVELOPMENTAL ROADS

The money available for expenditure
on proclaimed developmental roads and
works has, for some years past, been met
from the proceeds of petrol taxation paid
to the State by the Commonwealth
Government. The Department’s assistance
in respect of developmental roads and
works is restricted to approved con-
struction works in respect of which the
Department usually meets the full cost,
subsequent maintenance being the res-
ponsibility of the Councils.

[Extracted from Main Roads, June
1954.]

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

Curve Vertical: A curve in the longitudinal section of a
roadway to provide for easy change of

gradicnt,

Curve Summit: The vertical Convex Curve connecting
two intersecting grades.

Curve Valley: The vertical Concave curve connecting two
intersecting grades,
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ROADS IN THE S5-YEAR PLAN

HE total milage of roads in Indiais far
short of the counfry’s requirements.
The country has over 230,000 miles of
roads, i.e., on an average only 19.6 miles
of roads per 100 square miles of area. This
indicates roughly the vast leeway she has
to make up in road building.

Moreover, the Indian road system is un-
balanced. For instance, the trunk roads
are, a8 & whole, much more developed
than the roads in the districts and villages.
Thus, although many fertile tracts of land
are well served by rivers and are potenti-
ally rich in agricultural wealth, they
remain undeveloped for want of roads. A
large number of villages are not linked by
road with any town, market or railway
gtation. Also, most of the rural roads are
fair-weather roads.

THE NAGPUR PLAN

The Nagpur Road Plan of 1943, which
called for an increase of road mileage from
265,000 to 400,000 and an improvement of
the existing roads, reflected this need.
The Plan visualized the growth of a net-
work of road communications at a cost of
Rs 372 crores within ten years. The
programme, however, has had to be
drastically reduced owing to a shortage of
money, material and trained personnel.

Up to the end of 1950-51, 110 miles of
new roads, 10 large bridges and many
smaller bridges had been constructed on
national highwaysand 1000 miles of roads
improved.

ROADS IN THE 5-YEAR PLAN

The Five Year Plan provides for the
construction of 925 miles of new roads
and 68 large bridges, besides & number of
smaller bridges. In addition, about 3,000
miles of roads will be improved. Of this
programme, about two-thirds will be
completed by 1955-56.

The Plan has earmarked Rs 27 crores
for the national highways, Rs 6.84 crores
for roads in the Andamans, Stkkim and
the North-East Frontier Agency areas and
for certain selected roads and Rs 21.15
lakhs for the establishment of a Central
Road Rescarch Institute for the study of
technical problems relating to roads and
their construction.

According to the schemes drawn up for
State roads, the length of metalled roads
will increase from 10,007 miles in 1950-51
to 12,453 miles by 1955-56 in Part A
States and from 7,588 miles to 8,129 miles
in Part B States. The plans for the
development of roads in Part C and Part
D States and in the tribal areas have been
framed with a view to constructing as
many new roads as possible to open up
inaccessible arcas, Tho total provision
for the road development in the States is
Rs 75.53 crores, out of which Part A
States account for Rs 50.59 crores, Part B
States (excluding Jammu and Kashmir)

Rs 18.27 crores and Part C States Rs. 6.67
crores.

Recently, the Government of India
have approved of special grants aggregat-
ing Rs 10 crores being made to the States
for the development of roads of inter-
State importance or which may help the

economic advancement of the backward
territories.

Special attention is also being paid by
the State Governments to the maintenance
and construction of village roads. In
certain States, for example, they are
already being developed with the active
co-operation of the villagers themselves.
The Roads Wing of the Ministry of Trans-
port has formulated a model scheme on
Co-operative basis, for which Rs 60 lakhs
will come out of the Central Road Fund
Reserve for specific projects spread over &
period of three years from 1953-54,
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Financial assistance has also been
offered to the State Governments to popu-
Jarizo the use of wide tyred bullock cart
wheels to reduce the harmful effects on the
road surface. Meanwhile, the Central Ro_ad
Research Institute has been entrustgd with
the task of evolving a suitable design for
the axle system of bullock cart wheels.

Also it is estimated that 16,000 to 17,000
miles of kutcha roads will be constructed
in the village units as part of the com-
munity development projects.

ACHIEVEMENTS

Outof Rs 27 crores set apart in tbe Plan
for the development of national highways
for the five-year period, Rs 8.19 crores
were for 1951-53. About Rs 6.88 crores of
this amount was expended during the
first two years of the Plan.

During the plan period, 925 miles_of
new roads were planned for construction
and 3,000 miles of the existing rqads for
improvement. Of these, 640 miles and
2,500 miles respectively are to be
completed. During 1951-53, about 190
miles of new roads have been constructed
and 750 miles improved. The building
of additional 450 miles and the improve-
ment of 1,500 miles of national highways
are in progress.

Out of the 68 large bridges planned for
the fivezyear period, 40 are to be
completed. During 1851-53, 10 bridges
have been completed and another 20 are
under construction.
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Among the impotrtant projects in prog-
ress on the national highways, mention
may be made of the construction of the
Caleutta-Siliguri Road, the Hindustan-
Tibet road beyond Narkanda and up to
Chini, the Pennar bridge on the Madras-
Calcutta Road, the Palar bridge on the
Madras-Dindigul road in Madras, the
Mahanadi bridge at Arang in Madhya
Pradesh and the Brahmani, Baitarni,
and Subarnarekha bridges in Orissa on
the Bombay-Calcutta Road. A bridge
across the Chambal river on the Agra-
Bombay road has also been designed
and sanction accorded to its construc-
tion.

A sum of Rs 6.81icrores has been
provided in the plan for the development
of certain selected and other roads. By
the end of 1952-53, about Rs 146.56 lakhs
had been spent on these roads. Nearly
128 miles of new construction and one
major bridge have also been completed,
while work on another 233 miles and on
two major bridges is in progress.

The new constructions and improve-
ments in the States were of the order of
3,300 miles in 1951-52 and 38,900 miles
in 1952-63. In financial terms, as
against a total planned expenditure of Ra
75.53 crores for five years, the actual
expenditure has been Rs 11.29 crores in
1951-562 and Rs 16.73 crores in 1952-53.

* * *

[Extracted from *° Transport and the
Plan”’ issued by The Publications Division,
Ministry of Information and Broadcasting,
Government of India.]

SAFETY ON ROADS

The driver is safer when the roads are dry. The roads are safer

when the driver is dry.

St

THE ROAD

When a road s once built, 1 is a strange thing how it collects
traffic, how every year as it goes on, more and more people are found to
walk thereon, and others are raised up to repair and perpetuate it, and

keep it alive.

7
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- THE PRESERVATION OF STEEL STRUCTURES

RON and steel, are for ever trying to
slip out of our possession under the
guise of an iron oxide. Their accomplices
in this vanishing trick are principally
oxygen and moisture togethor. Taken
singly these agents are unable at ordinary
temperatures to seduce the ferrous metals
from performing their allotted task but as
allics they are eminently successful in this
nefarious conspiracy.

The ferrous metals, unless adequately
clothed or otherwise protected from the
devastating climate of moist oxygen are
doomed to a speedy metamorphosis. It
would almost seem that iron resents being
smelted out of the ore in the blast furnace
and for ever after exhibits a violent urge
to return to its more stable and comfort-
able state reserved for it by nature,

CORROSION OF STEEL AS ROLLED

The oxygen of the atmosphere reacts
with red hot steel whilst it is in the ingot
form and whilst it is passing through the
rolling mills. A variety of oxides are
formed on the surface of the steel. One of
these oxides is magnetic oxide Fe, 0, which
does not differ greatly in appearance from
the steel itself. It adheres firmly in
patches to the surface of the steel and
may be found still adhering to it many
years after the finished rolled bar or plate
has been put into service as part of a
structure. It is, therefore, a protector
and corrosion preventer of the steel under-
lying it. Unfortunately it is cathodic to
the iron or steel and in the presence of
moisture causes anodic wasting of surfaces
not actually protected by it. If however,
it were possible to ensure complete cover-
ing of the steel member with this oxide
there would be no corrosion. In fact
Barff’s process for protecting iron articles
from rust consists in coating them with a
film of magnetic oxide by subjecting them
whilst red hot to the action of superheated
steam.

Other oxides which are formed whilst
the bars are manipulated in the rolling
mills are ferrous oxide, FeOQ and ferric
oxide, Fe 04, are not so closely adherent
to the steel and to some extent fall away
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in the form of scale before the metal cools
but in part they also adhere in varying
degrees for as long as six months after
rclling and then only part company from
the steel under the effect of weathering
and brushing with wire hrushes.

The presence of this mill scale constitu-
tes a problem which is dealt with in
various ways following the ideas of the
engineer who draws up the specification.
Forexample removal by wire brushes coat-
ing with boiled linseed oil, pickling with
phosphorie acid, etc., A more recent treat-
ment is flame cleaning by oxy-acety-
lene jets which reduce the oxides to
metallic iron globules and dust remova-
ble by a soft brush. The priming coat of
paint is applied whilst the members are
still warm and by this means all moisture
should be excluded. The merest trace of
moisture under a paint film is sufficient
to instigate corrosion with resultant
penetration of the film,

METALLIC PRIMERS

Red lead pigment in a vehicle of linseed
oil is a traditional primer which still
retains favour in spite of its soaring price.
It should be remarked that the word * pig-
ment”’ when used in connection with
Paints means more than a colouring mate-
rial as it is in addition the substance
which gives body to the paint.

The research chemists have not . yet
dethroned red lead from its place at the
top of the list of metallic primers. It is
said to inhabit corrosion and undoubted-
ly dees seem in practice to give results at
least as good as any other primer. Quite
frequently when the top coats have gone,
the red lead can be seen still giving good
service in almost indissoluble affinity with
the base metal. A non-setting variety of
red lead is recommended which does not
settle in a solid mass at the bottom of the
container. It should never be sprayed on
account of the danger of lead poisoning
to the operator and because spraying does
not work into the pores of the metal in
the manner achieved brushing,

(Extracted  from <« H;

. ghways and
Bridges May 5th, 1954) y
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repainting the preliminary cleaning
sh(I)Eld I:)e doge without abrading the
metal and if there is any scale to be
removed, hand, and particularly power
operated chipping hammers sho_uld be
used with care to avoid m_dentmg the
metal as indentations are liable to be
accompanied by sharp ridges or points
which cannot be adequately coated by the
paint film. Red lead is largely Wast.ed
unless it comes into actual contact with
the bare metal. It is quite erroneous to
suppose that a little residuary rust does
no harmunder the primer since no known
paint has the property of r.educm_g oxide to
its parent metal and this is a clglm., some-
times made which is totally unjustified.

APPLICATION OF OXIDES TO
PREVENT OXIDATION

Primers in general have their pigment
component in the form of an inert oxide.
Chemical inertness is one of the main
properties sought after in concocting any
kind of paint and since oxides are as a
clags more inert than any other category
of chemical compounds, it follows. that
they play a big part in the composition of
paints.

Red lead consists of a com})ination of
two oxides of lead, namely, litharge and
lead peroxide and is manufactured from
metallic lead. This latter fact explains
ils high cost.

The primer popularly known as red
oxide has an iron oxide pigment which
gives the best results when it is of the
* Micaceous ”’ variety. This does not
contain any mica but is a nearly pure
ferric oxide having a physical resemblance
to black mica. Red oxide is much cheaper
than red lead and there is nothing toxic
about it as there is with red lead.

The general run of oxides of iron are of
aspongy nature and far from affording
protection they harbour moisture hold itin
contact with the metal and foster rapid
corrosion.

They play & big part, however, as pig-
ments in certain finishing coats, such as
Venetian red and burnt sienna, whe_are
these paints are not in direct contact with
the bare metal. Red oxide paints possess
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the great advantage of being able to
protect the oxidised oil film from the
destructive eflects of ultra violet rays of
light. It is frequently overlooked that
actinic light is one of the most potent
causes of the decay of exterior painting.

Whilst dealing with the subject of
anti-corrosive primers it would be wrong to
omit reference to the useof zinc chrome,
this time not an oxide but derived from
chromate of zinc, which has a delicate pale
yellow hue.

GUIDANCE ON PURCHASING
PAINT

It used to be the custom to buy the
ingredients of paint separately. The pig-
ments were supplied ground inoil in the
form of a stiff paste and the painter mixed
them in the specified proportions. This
practice has now been abandoned and the
purchase of ready mixed paints is the rule.
The manufacturers can make a better
mixing by machine at the factory than a
painter can do by hand. It follows, how-
ever, that the user must repose his faith
in the maker unless, of course he prefers
to draw up a precise apecification
and to exact that the paint should be made
accordingly.

There is an (Indian) Standard colour
chart giving a nomenclature for the
varjous colours and tints and it is helpful
to all concerned to quote from this most
useful guide.

Paint technologists have succeeded in
producing a wide range of basic types of
paint which should all be within the know-
ledge of those responsible for the use of
paint in quantity. There are the oxides
of lead and iron used in oil as metallic
primers to which some attention has been
devoted in this article. Then there are
aluminium, graphite, chlorinated rubber
and synthetic paints, none of which can
be ignored with impunity and finally there
are the bituminous paints.

It should be remembered that having
once used a bituminous paint, any subse-
quent coat must be of the same material,
as bitumen retains its solubility in oil and

gcfnsequently would bleed through an oil
m.

* 13 *
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BASIC PRINCIPLES OF CONCRETE-MIX DESIGN

OUTLINE OF MIX DESIGN

HE purpose of mix design is to
gelect  the most economical pro-
portions of each of the available
materials to produce a hardened concrete
of the required minimum quality, usually
specified in terms of compressive strength.
The cost of the concrete will depend on
the variation in strength which is likely
to be obtained : if the range of variation
can be reduced, by improved methods of
control, the average strength required to
ensure that the minimum standard is
maintained will be lower than if the
variation is great, and the cost of the
materials will therefore be lower.
However, any reduction in the cost of the
materials must be considered in relation
to the cost of any extra supervision and
equipment which may be required to
secure the improved control.

The choice of the degree of quality
control to be used and therefore the
probable variation in quality, is an
essential preliminary to the selection of
suitable mix  proportions, because
relationship between strength or other
properties and mix characteristics are
expressed in terms of average values, and
the design must therefore be worked out
“for the average conditions. The degree
of control which may be economically
justified on any particular job varies
principally with the quantity and quality
of the concrete required and must be
based on the contractor’s own experience
of operating costs because, up to the
present, precise data of this kind have
not been published.

"The cost of concrete includes the cost
of the materials and the cost of placing
the concrete. The cost of materials is
governed by the weight of cement per
cubic yard of finished concrete although
a rough indication is given by the cement/
aggregate ratio of the mix ; but it should
be noted that a reduction in the cement
content is accompanied by an increase
in the proportion of aggregate, and the
saving in the cost of the cement must
therefore be offset by the cost of the extra
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aggregate used. The cost of placing the
conerete in a particular section depends
to a large extent on the mix having
sufficient workability, using the term in
a restricted sensc to mean a measurable
property of the plastic concrete, and on
its haviog sufficient cohesiveness, the
property by which scgregation of the
constituent materials is resisted. The
basic problem in mix design, therefore,
is to obtain adequate quality in the
hardened concrete and sufficient work-
ability and cohesiveness of the plastio
concrete with as lean a mix as possible,

In general, the compressive strength
and durability of concrete of a given
richness and made with a particular type
of cement improve with a reduction in the
proportion of water to cement, provided
the concrete is fully compacted, but at
the same time the workability decreases,
making compaction more difficult, and
the cohesiveness may be affected. On
the other hand, the workability and
cohesiveness can usually be increased,
for the same compressive strength by
increasing the richness of the mix,
changing the type of aggregate or
adjusting the nominal maximum size
or grading of the aggregate. The cost
of materials for a given strength and
workability is therefore governed by the
properties of the aggregates and cement.

Low Workability

For an economical mix design the
workability should be as low as possible
consistent with satisfactory placing under
the particular conditions of the job. If,
therefore, the efficiency of placing can be
improved, so that lower workability can
be adopted without increasing the cost of
placing or decreasing the effectiveness of
compaction, it would be possible to reduce
the cost of materials. The choice of the
desired degree of workability therefore
depends on the method of compaction to
be employed, but it is Wso governed by
the shape and size of the section to be

filled and by the amount of reinforce-
ment,
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The relative efficiency of different
mixes or techniques may be gauged from
the relationship between the strength,
workability and richness, without refe-
rence to other characteristics of the mix.
For example, it is difficult to estimate the
effect of any particular admixture on the
properties of concrete, so it is advisable to
make comparative tests under site condi-
tions to determine whether the use of the
admixture would lead to any advantage.
Similarly, a comparison of gap and
continuously-graded aggregates might be
made in this way. The leanest mix giving
the required compressive strength is
usually the best for technical reasons, as
well as for economy.

The most important properties of
concrete are its compressive strength and
durability in the hardened state and its

workability and cohesiveness in the

plastic state. The relationship between
these properties and the characteristics of
the mix are fundamental to the problem
of mix design and naturally govern the
procedure by which mix proportions are
selected.

Minimum Compressive Strength

As the compressive strength of concrete
made under site conditions varies during
the progress of the job, it is .usuall,):
specified in terms of a ¢ minimum
value to safegnard against the quality
becoming poorer than the required
standard. However, a mix can only be
designed for average conditions, assuming
average quality of materials and average
care in batching, compacting and curing.
The selection of mix proportions must
therefore be based on an estimate of the
average compressive strength needed to
ensure that the specified minimum value
will be exceeded with the degree of quality
control to be exercised on the site. :

Unfortunately, as in all processes, a
mix cannot be designed so that there is

absolute certainty that no test result will

fall below any given limit, because it is
always possible that one result in a group
may fall appreciably below the rest. The
problem of relating the required average
eompressive strength to the specified
minimum strength is therefore one which,
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fundamentally, requires a statistical
approach : either the term ‘ minimum
value "’ should be defined more precisely
in the specification or else the designer
has to decide what chance he willl accept
that a cube result may fall below the
minimum. In either case, the minimum
value should be regarded as that value
below which not more than one result in

some stated number may be expected to
fall.

If, as in the past, the minimum value is
taken. to be the absolute minimum, and
drastic action may be demanded if any
result falls below the specified limit, it
may be thought wise to fix the risk of a
result falling below the minimum as high
a8 1,000 to 1 against. This would mean
that the average strength would have to be
higher, and therefore the mix would have
to be richer than if the specification
defined the minimum as the value below
which, for example not more than 1 result
in 100 may be expected to fall. For an
average job with a moderate degree of
control this may amount to a difference
0f 5001b./persq. in. in the average strength
and a change in the cement-aggregate
ratio by weight from 1:6 toabout 1: 5}
due only to a difference in the interpreta-
tion of the specification,

Data have been published which relate
the minimum strength to the average
strength for different degrees of control ;
sometimes the statistical basis has béen
stated, but where this is not so it may be
assumed for practical purposes that the
minimum strength is that value below
which not more than about 1 per cent of
the individual cube results would be
expected to fall. If the results were to be
expressed as the average of a group of
cubes, however, the possibility of a resul
falling below the minimum would be
lower. In estimating the required average
compressive strength, therefore, s lower
value. can be adopted for a particular
degree of control if the minimum applies.
to & group of cubes than if it applies to

individual cube results as in some specifi-
cations.

The relationship between minimum and
average strength for a particular degree
of control has been expressed both as g
ratio and as a difference, but there is some
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evidence to suggest that expressing the
relationship as a difference is probably
the more appropriate for most structural
concrete. )

Durability

As the durability of concrete made with
a particular type of cement is governed
mainly by the water/cement ratio, the
requirement for compressive strength is
gsometimes intended to cover also the
requirement for resistance to wea‘therin.g
or chemical attack. However, strength is
sometimes of relatively minor importance
and some data have been published
giving maximum values of the water/
cement ratio suitable for concrete, made
with Portland cements, which is to be
subjected to various conditions of expo-
sure. These values apply to the *‘ nomi-
nal” or average water-cement ratio of
the mix, so that some variation in the
quality of the concrete is automatically
accounted for. However, where only
small quantities of concrete are required
and little control is justified, it may be
wise to adopt more conservative values of
the water-coment ratio (and therefore a
richer mix for the same workability) or, if
excellent control measures are to be
adopted, somewhat higher values may be
acceptable.

Choice of aggregate

The type of aggregate is often fixed
because there is only one economically
available in the uarea, or sometimes
because a particular type is required for
architectural reasons. Where there is a
choice, a type with smoother and more
rounded particles will probably result in a
leaner mix for concrete of moderate
strength, because of the effect of particle
shape on workability and cohesiveness.
On the other hand, if very high strength is
required, it is probable that a crushed
rock coarse aggregate, used with a natural
sand, will lead to & leaner mix than a
gravel coarse aggregate; if two types of
aggregate are available, trial mixes should
be made with each to determive which is
the more suitable.

The maximum size of the aggregate
should be as largq a8 possible, consis-
tent with the conditions of placing. Not
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only does an increase in the maximum
size lead to an increase in the workability
of a given mix with the same ratio of fine
aggregate to coarse aggregate, but the
proportion of fine aggregate can bereduced
without detriment to the cohesiveness,
and this leads to an additional increase in
the workability. The nominal maximum
size of the aggregate is usually limited to
one quarter of the smallest distance bet-
ween opposite faces of the section, or to }
in. less than the minimum ocover to the
reinforcement, or to } in. less than the
spacing of the main reinforcing bars.
However, there is some evidence to
suggest that, where the spacing of the
reinforcing bars is the criterion, a slightly
larger maximum size of aggregate could be
used if the concrete is to be compacted by
vibration rather than by hand.

Where very large aggregate is used for
mass concrete, as in dam construction, an
analysis of published information suggests
that there is little to be gained from the
use of an aggregate larger than 6 in.
nominal maximum size.

Choice of workability

The degree of workability required
depends primarily on the type of section
to be cast and on the method of compac-
tion to be employed. Although the work-
ability should be no higher than necessary,
it is important that the conerete should
be sufficiently workable to ensure that
progress will not be impeded because of
difficulty in compacting the concrete. An
allowance should therefore be made for
the probable variation in workability
when selecting the average workability
for mix design purposes.

1f the section is of varying complexity,
& mix which is workable enough for the
concrete to be placed satisfactorily in the
worst part will be more workable than
necessary for the other parts of the sec-
tion, but this situation is normally dealt
with by varying the rate of placing rather
than the mix proportions; however, it
means that the choice of the degree of
workability should be based on the

requirements of the most difficult part of
the section.

A more workable mix is required for
sections which have a large surface area in
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relation to the volume of concrete or
which include many corners without
fillets. The workability should all_so be
increased in relation to the congestion of
the reinforcement, particularly if the cover
or clearance between the bars is small
compared with the maximum size of the
aggregate, and where the concrete is to be
placed in relatively inaccessible parts of
the mould. For all these reasons the
bottom of the section is often the most
difficult part for compacting the con-
crete.

Vibration is & more effective means of
compacting concrete than hand plac.xx}g,
and it enables a mix of lower workability
to be used. With intensive vibra,tion,'the
efficiency of compacting very dry mixes
can often be increased by subjecting the
surface of the concrete to a relatively
small pressure. In pormal structural
work the intensity of vibration is often
smaller than might be expectec.l: care
should therefore be taken to avoid over-
estimating the effectiveness of the equip-
ment.

The required degree of workability may
sometimes be governed entirely by other
considerations, such as pumping or under-
water placing of the concrete.

Choice of grading

The choice of the required overall gra-
ding of the aggregate is primarily the
choice of an appropriate proportion of
fine aggregate so that the mix will have
adequate cohesiveness and be capable of
being fully compacted in the mould.

More fine aggregate is required where :

the mix needs to be more cohesive to
resist segregation (which may be
cauged by such conditions as trans-
porting the concrete in jolting con-
tainers, discharging it down incli-
ned chutes or dropping it into the
mould over the reinforcement) ;

the concrete is to be pumped or placed
under water ;

the section to be cast is sm{tll in rela-
tion to the maximum size of the

aggrogate ;
4
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the section has many corners without
fillets ;

the section ig heavily reinforced ; or

mortar is likely to leak through
the shuttering.

The choice of grading will be influenced
by the type and size of aggregate, the
workability and the richness, but these
characteristics will have been fixed
definitely or approximately by other con-
siderations before the grading has to be
selected. A higher proportion of fine
aggregate is required to give a particular
degree of cohesiveness if ;

the aggregate particles are angular,
flakey or elongated and of rough
texture,

the maximum size of aggregate is
small,

the mix is to have high workability,
or the aggregate/cement ratio is
high.

This part of the design, therefore, is lar-
gely a matter of experience, but it is for-
tunate that the choice of grading is not
critical and can easily be altered if the
quality of the concrete made in trial
mixes indicates that this is necessary,

The workability and the ocohesiveness
of concrete made with gap-graded aggre-
gates are more sensitive to small changes
in the proportion of fine aggregate than
for the corresponding mix made with
continuously-graded aggregates ; further-
more, gap-graded mixes ef relatively
high workability are more liable to segre-
gate. It is therefore important that the
choice of a gapped grading should be
restricted to conditions where there is to
be good control of the quality of the con-
crete and where the mix will have a rela-
tively low workability, suitable for
compaction by vibration,

Definition of water-cement ratio

It is generally agreed that the caloula-
tion of the water-cement ratio should be
based on the weight of moisture contained
in damp aggregates as well a8 on the
weight of water added at the mixer, but
there may be some ambiguity as to
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whether the ratio should include the weight
of both the absorbed and surface water
in the aggregate or only the weight of the
surface water. The difference may not be
great if the aggregate will only absorb a
little water but if, for example, a parti-
cular gravel aggregate and sand absorb
9 per cent of water, the difference bet-
ween the ** free water-cement ratio’ and
the ¢ total water-cement ratio ”’ would
be as much as 0.12 by weight for a1l :6
mix by weight. This might make a dif-
ference of over 1,000 1b. per 8q. in. in the
compressive strength at 28 days, and
change the workability from ‘* High” to
“Low .

It would seem natural that the defini-
tion of water-cement ratio should be based
on the surface water only, because it
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would not be expected that the absorbed
water would contribute to the workability
or affect the strength of the concrete. How-
ever, there are several difficulties in fra-
ming such a definition and there is yet no
generally accepted method of determining
what might be termed the ¢ effective
water-cement ratio”. In using data
relating to compressive strength, durability
or workability to water-cement ratio, it
is therefore important to know whether
the values are based on the free or the
total water : if they are for total water-
cement ratio, some indication is required
of the absorption characteristics of the
aggregate to which the data refer.

[Extracted from Highways & Bridges
May 19—1954.1 pre !

THE LESSONS OF WAR AND PEACE ARE THE SAME

In peace

¢ I have come to the conclusion that one thing to which we must give
topmost priority is roads—roads of all kinds, not only very up-to-date
bitumenized or cement roads, but roads of any kind, to og‘aen out vast
areas of this country which are closed up to-day and which you cannot

reach unless you walk or ride.........

wood give roads first priority. >’

Jawaharlal Nehru.

“ Among the social services, I put communications first since
I do not see how it is possible to effect any great umprovement in health
and education in the villages of India unless they can be reached surely

and quickly at all times.

In War

Lord Wavell.

““ The more experience I have had of both peace and war, the more

. . '
I appreciate its gemeral truth. After some years in high military
command, I am inclined to put forward as a parallel dictum tha't

“ War is Transportation.” (

ertainly it is the ruling factor in military.

operations, and 'n:o compaign has better illustrated this than that on the -
North-East frontier of India and in the north of Burma. * )

§Y:!

Lord Wavell
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MODEL STUDIES OF TAPERED INLETS FOR BOX
CULVERTS

ODEL studies of box culverts on steep
grades were conducted in co-operation
with and sponsored by the Oregon State
Highway Commission and the Bureau of
Public Roads. Objectives of the experi-
ments were: (1) clarification of the
theory of operation of box culverts ; and
(2) modification of the design of the
Oregon State Highway standard inlet in
order to increase the over-all effectiveness
of the culvert as a drainage structure.

Test data were taken from a 1:12
scale model of a 4 by 4-ft box culvert
82 ft long. This model was provided with
a trapezoidal approach channel and a
gection of embankment slope with means
for installing different types of inlets
without major changes in the model.

The programme consisted of testing three
basic types of inlets: the Oregon State
Highway Commission standard inlet with
no flare or taper, an inlet with a taper in
the sides and top of 1 to 10, and an inlet
designed primarily for operation under
entrance control. All three of these inlets
were provided with wing walls at an 8 to
12 angle with the axis of the culvert.
Esgentially, the initial testing consisﬁed of
three general types of comparisons:
(1) analysis of the operation of all three
inlets in non-submerged states, (2) opera-
tion of the standard inlet as & sluice gate,
and (3) full-flow operation of the standard
and tapered inlets.

The non-submerged operation of the
inlets followed the theory of entrance
control with critical depth, and it was
indicated that designs for entrance control
could be based upon critical depth theory
with little or no modification. In the
submerged state the standard inlet
operated normally as a sluice gate, while
the 1:10 tapered inlet showed mno sluice
contraction and flowed full automatically
as it beoame submerged, with & resultant
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increase in flow as compared to the
standard inlet. It was discovered that the
increase in capacity was the result of :
(1) the shift in the lower energy reference
from inlet to outlet of the culvert and
(2) the increase in the effective area of
flow due to elimination of the contraction
at entrance which occurred with the
standard inlet. Test results indicate that
the standard inlet flowing as a sluice can
be treated with existing orifice theory and
that existing theory regarding pipe flow
can be used for the full-flow conditions of
the tapered inlet.

It was discovered that the culvert with
standard inlet could be made to flow full
artificially by temporary elimination of
the sluice contraction and would remain
full so long as air was prevented from
entering the inlet section. Under ordinary
full operation, however, air admitted
through the action of vortices in the
upstream pool caused the culvert to revert
to sluice operation.

A practical approach to assurance that
the culvert barrel would flow full and
remain full upon submergence of its inlet
was to modify the inlet to eliminate the
contraction at that location. The proce-
dure followed was to form & taper in the
entrance by extension of the top ‘slab of
the culvert upstream from the parapet wall
over the wing walls and the extension of a
portion of the wing walls to meet the top
slab; thus the tapered section was formed
by the wing walls and the top slab. The
shox;testj practical length of extension was
detérmined experimentally to be that
required to produce an area ratio of entr-
ance to culvert barrel of 2 to 1. The
;esulhmg_mlet design showed a substantial
Increase in capacity, upon inlet submer-
gence, over any other inlet tested, -
Effectively, this inlet allowed no chan o
in headwater level from the disoharge

(Continued on page 30)"



Transport-Communications Monthly Revietw

Septembor 1054

HERE AND THERE

1. BANIHAL TUNNEL PROJECT

® THE GOVERNMENT of India have
awarded the work of constructing the
Banihal Tunnel (1st stage) in the State
of Jammu and Kashmir to Messrs Baresel
and Kunz of Germany at an estimated
cost of Rupees 37.03 lakhs. The first stage
involves driving a pilot heading of about
10 ft X 10 ft section.

The tunnel will be bored at an altitude
of 7,250 ft and will remain open for
traffic throughout the year. It will
provide an all-weather road to the
Kashmir valley which, at present,

remains cut off in winter months. It
will save, when completed, a distance of
18 miles in the length of the road and the
benefits accruing to the trade and
economy of Kashmir will be considerable.

The tunnel will be 8,200 ft long and will
be one of the twelve longest road tunnels
in the world. It will also be the longest

among the road and railway tunnels in
India.

[EBxtracted  from  Press  Information
Bureau, Government of India.)

2. CASH VALUE OF COURTESY

® COURTESY like safe driving pays
ready dividends. Safe drivers can be
divided into two categories. First is the
fellow who presses on recklessly depend-
ing on his skill and the deterrent effect
of his ruthlessness on pedestrians as
well as other vehicles.

It is & fact that such people are rarely
involved in accidents. But the narrow
margin in which they escape from acei-
dents leaves much to be desired.

The other type is the courteous man
who gets out of trouble himself and
thoughtfully observes the small details
in regard to road manners and through

intelligent driving of his vehicle ensures
that others are not involved in accidents
either.

The first type is a liability and the
second a credit particularly for those who
are engaged on commercial vehicles. For
those who are embarassed or victimised
by the bad driving or by the reckless
driving of the first category are not likely
to have any goodwill for the firm which
employs him. Thus road manners are
more than merely a public service as they
can increase sales and pay dividends.

[From * State Transport Review’ Bombay,
April 1953.]

3. EFFECT ON BEAMS OF STATIC AND DYNAMIC LOADS

® TESTS made on reinforced concrete
beams to determine their behaviour when
subjected to static and dynamic loads,
are described in a Paper presented to the
American Concrete Institute recently by
Mr. Joseph Penzien and Mr. Robert
J. Hansen,
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The Author’s conclusion is as follows :

(1) The effective strains in the concrete
of beams subjected to static loading may
be calculated with reasonable accuraoy
by the straight-line theory, provided that
the beams contain compressive reinforce-
ment. If no compressive reinforcement
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is used, strains may be considerably
;;rger than those given by this theory.
(2) The maximum strains in a beam sub-
jected to a dynamic load may considera-
bly be larger than those in the same beam
when a static load of equal magnitude is
applied. (3) Internal damping existing
in beams subjected to dynamic forces
reduces the maximum strains consider-
ably. (4) Internal damping which exists
in beams has characteristics similar to the
damping properties of liquids. (5) The
damping coefficient or percentage of criti-
cal damping in the beams tested varied
between 6 and 8 per cent. (6) The same
damping coefficient applies reasonably
well to all frequencies and loads. (7) The
yield point of the reinforcement is consi-
derably higher under dynamic loading
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conditions, than under static loading
conditions, provided that the rate of
dynamic loading is sufficiently great, For
rates of loading within the range
1.2x10° and 8.5% 108 1b. per square inch
per second, standard reinforcement (A. S.
T. M. Designation A15-48) has a dynamic
yield point about 35 per cent higher than
its static yield point. (8) A reinforced con-
crete structure designed to withstand
dynamic loads should have a load percen-
tage of reinforcement. (9) Both the
dynamic magnification factor and in-
crease in the yield stress of the reinforce-
ment should be considered.

[Extracted from * Concrete and Construc-
tional  Engineering’, July 1954, Vol
XLIX, No. 7.]

4. SUCCESSFUL STABILISATION OF A RETAINING WALL

BECAUSE of unusual difficulty in
x:aintaining the level and line pf the rail
tracks at a spot where the.r.axlway_ runs
42 ft above a river the British Railways
have stabilised the retaining wall which
supports the tracks.

his portion of railway, was opqned in
181‘0 ' afld the double track, following the
gene;'&l course of the river, is carried on a
shelf constructed on the slope of a natural

hillside.

esence of deep-seated instability
in'It‘II:: :sI:lrpport of the track was discovered.
Records confirmed that outward mlt{)_ve-
ment of a section of the wall was ta .mgl
place, accompanied by a lesser vertica
settloment. As a first step a re-alignment

“of the two running lines was carried out

they were pulled some 5 ft
;:}l::;ggy towa);'ds the hillside and away
from the retaining wall. Rail straps to
safeguard against the effects of loca;
gettlement were added to both tracks a,:lx]
a speed restriction of & m.p.h. ovgé zhe
length affected was imposged. Degplh \ 3.
gerious deformation of the wall v; ic ak
taken place up to this date, the face wor
was found to be generally sound.

ile, & strengthening scheme was
prg)?rlelg h:v;ieh provided for continuoud
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steel piling to be driven in front of the toe
of the retaining wall throughout the
length adjacent to the river, to be followed
by the provision of mass concrete between
the piling and the wall, taken down to a

level some 3 ft lower than the foundation
level of the old wall.

Provision was made in the scheme for
the subsequent construction of counter-
forts, if found necessary, still further to
safeguard the general stability of this
length of retaining wall.

Although some difficulty was experi-
enced in obtaining the penetration of the
piles as provided for in the scheme, the
work was carried out generally in
accordance with the pPlan. Excavation
and concreting between the piling and the
wall.was carried out in sections, involving
consxderab}e pumping. During the pro-
gress of this stage of the work, the records
of movement of the wall showed pro-
gressive reduction and eventually no
further movement was recorded.

Whilst the as
retaining wall
sound condition,
a8 to the condj
masonry of the

hlar face of this heavy
appeared to be in very
Some uncertainty existed
tion and quality of the
wall behind the- facing,
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During the progress of the strengthening
work in front of the wall, trial pits were
opened out behind the wall and examina-
tion made of the masonry. It wasg
apparent that considerable voids existed
in the main body of the wall. Ixperi-
mental work was, therefore, undertaken
in pressure grouting from the outside face
of the wall, but it was found that
grouting conditions were particularly
difficult.

1t was decided, therefore, that eight
concrete buttresses should be built from
the new concrete strengthening work to
safeguard the general stability of the wall
along the length where the greatest move-
ment had taken place. These buttresses
were built without difficulty, being
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socurely bonded into the masonry of the
wall as provided for.

There was little doubt that one of the
factors which had given rise to the
development of instability in this retai-
ning wall was the considerable penetra-
tion of surface water from the adjacent
hillside into the wedge of filling supported
by the wall. After stability had been
confirmed during the progress of the
strengthening work to the wall, the tracks
were reinstated to their original align-
ment, and the opportunity then taken to
provide improved surface water drainage
and conveyance arrangements in the cess
at the foot of the hillside.

(Extracted from * Highways & Bridges -
May 5th, 1954)

5. HIGH COURT IN U.S.A. DISSOLVES INJUNCTION PROHIBITING
STATE FROM BUILDING MEDIAN STRIP

@® THE OWNER of an automobile gar-
age abutting on U. S. Highway 60 in
West Virginia (U.S.A.) was granted an
injunction by the Circuit Court of the
county, enjoining the general contractor
and the district engineer for the state road
commission from building a median strip
on the highway, which would restrict
entrance to the garage. Upon appeal, the
Supreme Court of Appeals of West Virgi-
nia dissolved the injunction on the
ground that the complaint did not state
grounds on which an injunction could be
granted. :

In asking for the injunction it was
alleged that the construction of the pro-
posed centre island or median strip would
require all east-bound traffic on U.S. 60
to proceed about 300 feet beyond the
property in order to turn and approach
the garage, which would greatly damage
the business. In granting the injunction,
restraining the state from proceeding with
the construction of the centre island or
median strip, the lower court ordered the
State to leave a gap in the centre island
or strip 100 feet in length in front of the

property.
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The High Court found no specific alle-
gations in the bill of complaint to the
effect that the garage owner had suffered,
or would suffer, injury from the proposed
construction of the median strip different
in kind from that suffered by other pro-
perty owners similarly situated. Nor did
the complaint disclose that the contractor
and the district engineer acted arbitrarily,
capriciously or fraudulently in construc-
ting the proposed median.

The court held as in an earlier case that
the State Road Commissioner has power
‘““Upon petition and hearing, or after due
investigation, upon his own initiative, to
discontinue any road no longer necessary *’
and such power is not subject to the
control of the courts, except where its

exercise is capricious, arbitrary, or
fraudulent.

Where the State road commissioner, in
the lawful exercise of the powers vested
in him, makes a change in a - primary
State road, owners of property affected by
such change, cannot, by mandamus,
require the restoration of the road to its
original location where reasonable access
to and from their property is provided,
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In the earlier case, the court stated thqt
“« the legislature having gganted this
power in the broadest po_smble terms,
courts are not at liberty to interfere with
the exercise of the same by those.entrust-
ed with its execution, except In cases
where capricious, arbitrary, or fraudulent

conduct is involved.”
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In line with this and other decisions,
the state supreme court found it necess-
ary to reverse the decree of the lower
court and order that the injunction be
dissolved.

[Extracted from Highway Research Board,
Circular No. 242]

6. NATIONAL HIGHWAY CONNECTING RANCHI—
JAMSHEDPUR—BAHRAGORA

@ THE CONSTRUCTION of the
National Highway connecting Ranchi-
Bundu - Tamar - Jamshedpur - Bahragora
will, it is understood, be taken up imme-
diately after the rains. The proposed
construction of a highway from Ranchi to
Bahragora will connect the Grand Trunk
Road at Barhi to the Bombay Calcutta
Trunk Road at Bahragora. Necessary
survey for this work has already been
completed and the total cost has been
estimated to be about two crores of rupees
including the cost of construction _of
bridges and culverts. The formation
width of the road will be about 32 feet and

the width of the metalled and the pitched
portion will be 12 feet. This national
highway wiil facilitate further develop-
ment of tea industry at Palandu, the lac
industry at Bundu, which is one of the
largest lac producing areas in India.
Jamshedpur is already a highly developed
industrial centre with its iron and steel
products and Ghatsila which has perhaps
the only copper producing eoncern in
India. The new alignment will shorten
the distance between Ranchi and Jam-
shedpur from 130 miles to 80 miles.

[Extracted from < Automobile News’’
of August 1954]

ENGINEERS, ALL

We have become accustomed to men who used to bear the honourable
title ¢ mechanic > calling themselves engineers. In America, it seems,
all sorts of office managers and others are now inflating themselves by

. . »
using the word *‘ engineer

in describing their calling. Recent examples

from the U. S. A. are sales engineer, administration engineer, manage-
ment engineer, topographical engineer, iraffic engineer, materials

engineer, instrument engineer,

application engineer, development

engineer, cartographic engineer, surveying engineer, operations engineer,
soils engineer, project engineer, and architectural engineer. No doubt
these people believe it adds to their value in the employment market gs
well as to their self-esteem that they should be known as engineers, byt
we see little relation between engineering and, for example, map-making,

traffic control and management.

[Concrete & Constructional Engineering, July 1954.)
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CURRENT LITERATURE
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ABSTRACTS

U.D.C. No. 624.15 <“FOUNDATION
ENGINEERING ” By R. B. Reck,
W. E. Hansonand T. H. Thornburn.
John Wiley & Sons, Inc.,, New York.

In ‘““Foundation Engineering” as in
all branches of Civil Engineering accu-
mulated experience is the essence. The
book which puts all the knowledge on the
subject into one cover serves as an
introduction to the field of Engmeengg.
Tt is intended to provide the reader with
ability to :

(1) investigate and evaluate sub-sur-
face conditions,

(2) select suitable type of foundation
for a given site, :

(3) judge the performance of each type
in service,

(4) design the structural elements of
the type finally selected.

Accordingly, the work is divided into
four parts namely :

Part A. Properties of
materials.

surface

» B. Types of foundation and
methods of construction.

»» C. Selection of foundation
type and basis for design.

» D. Structural design of found-
ation elements.

In the five chapters under part A the
technique of subsurface investigation,
classifications of rocks and field identifi-
cation of soils, character of deposits,
physical property of soils such as: ‘ Stress
strain characteristics ”’, shearing resistance
etc., are presented.

Part B contsining _'7 chapters,
describes the current practice regarding
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the types of foundationsand their methods
of construction such as Open execution,
Pull foundation and Raft foundation.

PART C presents a digest  of
experience with various types of found-
ations and subsurface conditions under
the heading * Foundations on sand 7,
clay, silt and loess and non-uniform soils.

PART D deals with the design of
footings, bridge pier foundations, retain-
ing walls and abutments.

UD.C. No. 624.131.371. A STUDY
OF THE BLACK COTTON SOILS
WITH SPECIAL REFERENCE TO
THEIR COLOURATION by S. Singh.

The Journal of Soil Science, July 1954,

A study of the dark colour of some Indian
black soils has been made by oxidation
with Hy0,. The calcareous soils contajn-
Ingeven traces of MnO, decompose the
H,0, and their colours remain almost
unchanged; but after a pre-treatment of
these soils with dilute hydrochloric acid
to decompose the carbonates, their basic
dark colours are completely decolorized
by H,0, associated with the organic
matter so oxidized have been discussed.

Although the organic carbon of the
black soils appears more resistant to the
H,0, oxidation as compared with the
carbon of the adjoining red soils, it has
been shown that this apparent resistance
is due to their Ca-saturation. The clay
fractions, which are very similar in
colour to their original soils, contain less
H,0, resistant organic carbon than their
adjoining red examples. The nitrogen of

all these soils is very resistant to this
reagent,.

The regur or black cotton soils of
central and peninsular India or the
¢ Kabpr ’ 8oils of Bundelkhand contain
organic matter which behave similarly on
H,0, oxidation to that of the ‘ Karail’
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soils of the Gangetic alluvium, t}ms giving
an indication of their fprmatlon undc_;r
gsomewhat similar intermittent anaerobic
conditions.

UDC. No. 625.712.14 URBAN TRAF-
FIC CONGESTION - Highway Re-
search Board Bulletin No. 85’)-2101
Constitution Avenue, Washington
25, D.C.

The Bulletin contains two Papers:

* Economic cost of Traffic Congesti.on.”
and “VUrban Congestion Index Princi-
ples.”

HE first Paper is a review of available
data and literature in the field a..nd
presents the subject under excess gasoline
consumption, extra wear on tyres and
equipment, time losses and accident
losses. The economic benefits of express-
ways aro discussed. The need for further
research is stressed and lines work
suggested. A comprehensive list of
references is included.

The second Paper discusses the need for
an index to measure congestion. The index
may be put to many uses such as
(1) A means of comparing congestion in
one place with the congestion in another
place, (2) An aid in fixing priorities for
remedial measures to relieve cor_lggstlon.
After discussing the characteristios of
congestion three possible alternatives to
the development of the index are put forth.
These are the operational characteristics,
freedom of movement, and volun}e-to-
capacity concepts, Constructive discus-
sions on the Paper are also incladed.

U.D.C. No. 532,613 INVESTIGA-
TIONS INTO THE MECHANISM OF
SOIL ADHESION by E. R. Fountaine,
The Journal of Soil Science, July
1954,

INVESTIGATIONS into the mechanism

of the adhesion between soil and
foreign surfaces in normal loading tests
are described. The adhesion is found to
be entirely due to the water film between
the joined surfaces, and its magnitude is
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approximately equal to the moisture
tension in this film multiplied by its area.
The effects of thesoil, the foreign material,
and the testing technique on the tension
in the moisture film are discussed.

U. D. C. No. 624.131 PROCEEDINGS
OF THE THIRD INTERNATIONAL
CONFERENCE ON SOIL MECHANICS
AND FOUNDATION ENGINEERING,
Switzerland, 1953-Volume III *

'THE Volume contains the speeches made

at the conference, minutes of the
executive committee and a record of
discussions on the eight sections under
which the Papers were discussed.

Ten lectures delivered at the conference
on the different subjects are included. Of
these following lectures are in English:

1. The Subsoil of Switzerland ;

2. Creep Problems in Soils, Snow and
Ice;

3. Soil Mechanics and Foundation
Problems of the Marmorea; and
the lecture *‘ Fifty years subsoil
Exploration’’ by Professor Terzagi

which summarises the knowledge
on the subject.

Of the lectures which are given in
French the following are of interest to
road engineers:

1. Application of Soil Mechanics to
road construction in Switzerland,

2. Geotgchnical considerations on the
bearing capacity of roads. Sum.

maries in English for the lectures
in French are included. T

~

U. D. C. No. 532 HANDBOOK OF
APPLIED HYDRAULICS, Editor-ip.
chief C. V. Davis. Second Edition
McGraw-Hill Book Company, Inc.
New York, 1952, ’ ”

THE book is a general refe,

on Hydraulic Engineer
tains 25 chapters on the v
of the subjects, Struct
Gravity dams, Arch dam

rence volume
ing and con.
arious aspects
ureés such gg:
8, Earth dams,

* See Transport - Communications Monthly Review.....,.. for sbstract of Volume I and iI
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Rock-fill dams, Buttress dams ete., as
well as Hydrology, IHydraulic models,
water supply, water power and other
related subjects.  Fach of the chapters is
written by an expert in the field.

“ PICTOGRAPHS AND GRAPHS -
«HOW TO MAKE AND USE THEM ",
By Rudolf Modley and Dyno Lowein-
stein-Harper and Brothers, Publishers
New York.

1'"HE book is an up-to-date guide to the

technique of pictographs and graphs.
The selection of symbols, uses of statistical
material and its adaptation to the needs
of particular cases are discussed.

Two chapters are devoted to charts,
One details the conventional methods
such as line and flow charts. The
second chapter ¢ Cheating with Charts”
describes the illusory effects which can be
produced by selecting inappropriate
scales. Practical hints to produce a true
picture are given.

U. D. C. No. 62584 CONCRETE
RESURFACING OF CONCRETE
PAVEMENT IN VARIOUS STAGES
OF DETERIORATION.

(Bulletin  87-Highway Research
Board, Washington, D. G.)

HE bulletin describes the construction
and performance of two experimen-

tal sections of concrete resurfacing of con-
crete pavement built in America, the first

Septembor 1954

in 1932 and other in 1936. In the 1932
investigation two sections of concrete
resurface were built, one with a minimum
thickness of 4 inches, the other 6 inches.
Kach section was about | mile long and
purposely located so as to cover old pave-
ment containing subscetions in all stages
of deterioration. In the 1936 resurface,
totalling 113/4 miles, three thicknesses of
4, 5, and 6 inches were nused depending on
the relative condition of the old pavement.

An accurate record of the old pave-
ment condition as observed at periodic
intervals was kept through the years and
permitted correlating the defects that
developed in the resurfacing with those
in the old pavement.

In evaluating the performance of the
concrete resurface, various criteria were
available for consideration. Also various
pertinent conditions, materials and design
features influenced the resurface behavi-
our. All these variables are inter-related
and some could not be isolated from
others ; however, an attempt was made to
identify and study the effects of : (1) thick-
ness of resurface, (2) condition of old
pavement, (3) drainage, (4) expansion
Joints, (5) cross-section design, and (6)
marker seal centre joint.

Appendices are included covering (1)
effects of old pavement condition on the
condition of resurfaces based on study of
indi\.ridual defects, (2) a study of economic
cops1derati0ns in the selection of resurface
thickness, and (3) a method of spacing
transverse joints in concrete resurfacing.

WHAT IS A GOOD DESIGN

A good design is a complete design. 1t must have

technical

excellence, altractive appearance, and be of suitable cost,

Technical excellence springs from a careful and Judicious balance
of all the influencing factors. The design must, like o living being
grow under a combination of influences. ’
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

X, BRIDGES AND OTHER
* STRUCTURES

1. The Forth Road Bridge ; Roads and
Road Construction, April, 54 - p. 120,

2. New Lifting Bridge at Deptford
Creek : The Surveyor, March, 27, 54 -
p. 235.

see also

—Contractors Record and Municipal
Enginecring ; April, 14, 54-p. 16.

~ Roads and Road Construction, May,
54, pp. 148 - 149.

3. New Army Portable Bridges;
HerBErr MiLeorr - The  Military
Engineer, March-April 54-pp. 123-
126.

4. A Moment Distribution Method
for the Analysis and Design of
Structures by the Plastic Theory ;
Micear REx HorNE - Structural
Paper No. 36, Proceedings of the
Institution of Civil Engineers, Part
111, Volume 3, No. 1 April 54, pp.
51-98.

5. The Design of Simply Supported
Prestressed Concrete Beams for
Ultimate Loads ; FrepErick WiL-
L1aM GI¥FORD - Paper No. 5909—
Proceedings of the Institution of Civil
Engineers, Part 111, Vol 3, No.1
April 54, pp. 125-143.

6. The Elimination of Moments in
Shell Roofs by Prestressing ;
Proressor WILLTAM THOMAS MAR-
sEALL, Paper No. 5964, Proceedings
of the Institution of Civil Engineers,
Part 111, Vol 3, No. 1, April 64, pp.
276-282.

7. Further Research in Reinforced
Concrete and its Application to
Ultimate Load Design; Professor
A. L. L. BaxEegr, Paper No. 6894,
Correspondence. The Proceedings of the
Institution of Civil Engineers, Part
III, Vol 3, No. 1, April 54, pp.
289-320. -

8.

10.

11.
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13.

14.

15.

16.

17.
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Fatigue of Welded Structures ;
R. Weck ~ The Structural Engineer
April 54, pp. 115-129. ’

Wood Head New Tunnel, Construc-
tion of a Three Mile Main Double-
Line Railway Tunnel ; T'he Surveyor,
March 27, 54, pp. 251-252. )

Note on the Calculation of a
Triangular Dam ; (New Draft of the
First Part of the Studies. Published
in the Annales Des Ports and
Chansse’es of March - April  53)
M. Louis BONNEAN - Annales Des
Ports Et Chansse’es, March - April
54-pp. 219 - 256 (in French).

Design of Channel Shear Con -
nectors for Composite I Beam
Bridges ; Ivan M. Viestr Awnp
CaestEr P. Siemrs, Public Roads,
April 54-pp. 9-16.

Composite Prestressed Beams and
in Situ Slabs; Aranx H. MaTTOCK ~
Concrele  and  Constructional Engi -
neering, April 54-pp. 123-132.

Recent Wharves and Jetties in
France; Concrete and Constructional
Engineering, April 54, pp. 133-139.

Record Three-hinged Arch Spans

278 ft; Engineering News R
April 8, 54, p. 38. eoord,

Inner-Outer Prestress Produces
Record Span; Jwazeriso Bridge
Across the Sans Francisco River at
Jwazerso, Brazil - Engineering News
Record, April 8, 54, pp. 57, 58 & 60,

~ See also Beton und Stahlbeton, March
54, p.p. 66-67 (in German). "

The New Prestressed Conc

¢ ret
Bridge at Southampton ; C'o'ntrac‘3
tors Record and Public Works Engi-
neer, March 54, pp. 3Y-41. g

British Highway Bridge Loading ;

The Surveyor
187.188. yor, m&l‘ch 6, 54’ pp.
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18. Baytown (7. S) Highway Tunnel,
Special Features of Design; Iigh-
ways and Bridges and Fngincering
Works, April 21, 54, p. 6,

19. How to Design a Pre-tensioned
Bonded, Prestressed Concrete
Beam; V. J. BrownN, Roads and
Strects, Iebruary &4, pp. 101-104
& 117.

20. New Span Record Set for Welded
Girders; W. F. Ssuwrd, Engineoring
News Reeord, April }, 1954, pp. 32-35.

2]1. Long-Span Prestressed Concrete
Beams used in Army field House:
Ropert B, Sxerzer, Cod Engineer-
ing, April 54, pp. 41-43.

22. Fifty-year Dream Nears Reality,
Construction of Mackirac Straits
Bridge Begins in 1954, Civil Engi-
neering, April 54, pp. 63-57.

23. Hollow Precast Concrete units of
Great Size form Bridge Substruc-
ture ; Civil Engineering, April 54,
pp. 59-63.

24, Design of Continuous Foundation
Still Demands Engineering Judge-
ment ; Toomas H. DavLe, Civil Engi-
neering, April 54, pp. 69-T1.

25. Simplifying Compression Rein-
forcing Diagram; Jack MovsE,
Civil Engineering, April 54, p. 71.

26. Analysis and Design of Beams
Under Given End Conditions;
Harowp V. HirL, Civil Engineering,
and Public Works Review, March 54,
pp. 257- 259,

27. Design and Construction of a
Prestressed Framework ; Part (I},
Esic Suerray, Civil Engineering,
and Public Works Review, March 54,
Pp. 259-261.

Part (2) Do Do
April 54, pp. 395-397.

¢8. Economic Aspects of the Design of
N. C. Retaining Walls; Part (I),
JaikrisuNa, Civil Engineering and
Public Works Review, March 54, pp.
262-264, Part (2), -Do- -Do- April
64, pp. 385-386,
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30.

31.

32.

33.

35.

36.

37.

38.

. Numerical
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Solution for Inter-
connected Bridge Girders; Yan
Haq Toon, Part (2), Civil Enginecering,
and Public Works Revieww, March 54,
pp.  265-267, PLart (3)—April 54,
pp.  392-394,—Letters  to  Kditor,
June 54, p. 627.

The Development of Prestressed
Concrete in the Z. S. A. Abeles.

Part (2) ("iril Engineering and Public
Works Revicwe, March 54, pp. 275-277,

Part (3) -Do- April 54, pp. 387-390.
Part (4) -Do- June 54, pp. 624-626.
Part (5) -Do- July 54, pp. 735-738.

Cgmbined Steel and P. C. Bridge :
Civil Enginecring, and DPublic Works
Review, March 54, p. 283,

The conference on Welded struc-
tures ; Part (2), Civil Engineering, and
Public Works Review, March 54, pp.
284-287,

Large Dutch Traffic Tunnels;
Civil Engineering and Public Works
Review, April 54, 366.

. Least Weight of Bridge Trusses;

Civil Engincering and Public Works
Review, April 54-374.

The Design of Engineering Struc-
tures, with Special Reference to
Concrete Bridges ; W. A, FairuursT,
The Journal of the Institution of
Highway Engineers,  April 54,
pp- 82-88.

Another Big Bridge for San
Francisco Bay: Highways and
Bridges and  Engineering Works,
April 28, 54, pp. 1 & 3.

A Tunnel Under the Straits of
Gibralter; JurLio NAVASCUES, Road
International No. 11, Winter 1953-54
pp. 29-32.

The Messina Straits Bridge to
Connect Sicily with Italy; Dr.
Davip StrINAN, Road International
No. 11, Winter 1953-54, pp. 40-45
and 63.

see also Der Bauingenieur, May 54
pp. 193-194, (in German).
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39.

40,

41.

42,

43.

44.

48.

47.

48.

49,

50.

New Tramline Bridge in Mann-
keim; W. Pravr, Der Bauingenieur,
March 54--p.p. 85-89 (in German).

Giant Tunnel Under Niagara Falls,
Der Bauingenieur, March 54 p.p. 102~
103 (in German)-

““Height Pre-stressing Method in
the Road Bridge at Donaumunster”’;
XKarl Seytter Beton und Stahlbetonban
March 54 p.p. 60-63 (in German).

Contribution to the Design of
Plates Supported on Three Sides:
Hans Horch Beton und Stahlbetonbau
March 54 p.p. 63-66. (In German).

Aluminium Bridge at Dusseldorf;
Die Bautechnik April 54 p.p. 126-127
(in German) L D

Design of Vi
Dr. EBERHAR
Staklbetonbau,

(in German). . / ?7 ‘
. Tests of trﬁc ural’ Damping:

203-231.

The World’s Large
Concrete Spans; ERT
Contractors Record and “Municipal
Engineering, May 12, 54, pp. 13-16
part (1), Engineering, May, 19, 54 pp.
18-22 part (I1).

Steel for Prestressed Concrete;
M. W. Hagoins, Contractors Record
and Municipal Engineering

Part I do April 28, 54, pp. 17-19
Part II do May 5, 5t pp. 12 to 15

Photo-elastic Experiments on the
Stress Distribution in a diamond-
head Buttress Dam; A, W, HENDRY
Paper No. 5957, The Proceedings of the
Institution of Civil Engineers, Part I,
Vol. 3, No. 3, May 54, pp. 370-396.

Static, Dynamic and X-ray Investi-
gation of Separated Dowel Connec-
tors; Franz R. HasicHT, Der
Bauingenieur, April 64 p.p. 126-132
(in German).

The Fidal Basin Bridge at Peter-

Lesio W. Tetigg'and ErNEsT §fE
WiLEs, Public xt(;& October 53, pp.
3

shager (Mittelweser); Welded 54, pp. %6
25

-

81,

52.

53.

57.

58,

59.

60.

54.

September 1984

Continuous Girders with Jointless
reinforced Concreted Decking of
140 meters Length in Composite
Construction, Mohlmann, Der; Bayin-
genieur, April 54, pp. 132-141 (in
German)

Cold Drawa Wires for prestressing
W. Scumip, Der Baningenieur April
54, pp. 150~152 (in German)

Concreting the Giant Tunnel of
Ontario Hydro at Niagara falls;
E. Weics, Der Bauingenteur April,
54 p.p. 152-155 (in German).

Dynamic Stresses in Cast-iron
Girder Bridges, The Surveyor, May,
54, p. 356.

Reconstruction of Tefenez Bridge
{France), Part I; J. CourBon and H.
DEra SERVE, La Technique Modern
Construction, April 54, pp. 101-112
in French)

Fhe Compensation for the Loss

.. Ipy Friction during the Tensioning
:jbf Prestressed Concrete

Rein-
forcement; La Technique Modern

" Construction, April 54 p. 128 (in

French).

. Fifty Years of Building Code

Requirements; FrRank KEREKES AND
HaroLp B. Reip, The Journal of the
American Concrete Institute, February,
54, pp. 441-470.

130 Ft Span hanger in Precast
Concrete; Otto Safirs, The Journal
of the American Concrete Institute
March 54, pp. 525-532. ’

Static and Dynamic Elastic Beha-
viour of Reinforced Concrete
Beams; Joseru PExziEN and Ropgrr
J. HaNXN, The Journal of the Amer;-

can Concrete Institute, M
545-567. arch, 54, pp.

Light weight Prestressed Conc ;
Frev E. Konrr, The Journal o;‘e:;é

American Conerete Institug
pp. 585-596, %Mﬁ(:h o

Rational Analysis of g Co

) nc
Beam with Longitudinal Hofgste'
Jaork MOYSE; The Journal of tké

American Concrete Institute, March
E)em 2, o7 L&
_ NS Laarq
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61.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

New Bridge constructions in
Zurich canton; H. Srtussi, Sirasse
und Verkehr, November 53, pp. 442-
446 (in German.)

Some Economic Aspects of Single
Shed Design; R. P. Hainus, 7he
Ntructural Engincer, May 54, pp. 133-
152,

Effect of various Factors on the
Flexural Strength of Concrete Test
Beams; Kmep 1. C. NieLseN, Maga-
zine of Concrele  Research, No 15,
March 54, pp. 105-114.

Test of a Prestressed Building
Frame : E, SHEPLEY - Magazine of
Concrete Research No. 15, March 54,
pp. 115-122.

Design of Longitudinal Cables in
circumferentially Wound Prestres-
sed Concrete Tanks ; A. R. CurTIs,
Magazine of Concrete Research No. 15,
March 54, pp. 123-126.

Prestressing  Applications Ex-
pand Abroad; Engincering News
Record, March 4, 54, pp. 25-26.

Deep Piers Formed with huge Pre-
cast Units ; Engineering News Record,
March 4, 54, pp. 30-32 and 35.

Sece also Der Bauingenieur, May 54,
p. 191 (in German).

New Span Record Set For Welded
Girders; W. . SmiTH ; Engineering
News Record, April 1, 54, pp. 32 and
35.

Unusual Roof on only Four Sup-
ports: Engineering News Record,
April 22, 54, pp. 39-41.

Bridge Building in the Twentieth
Century; Some Examples of
British Construction, J. R. Dixon -
Modern Transport, May 22, 54, p. 3.

Tests of Prestressed precast Con-
crete; P. W. ABeLEs, Concrete and
Constructional Engineering, May 54,
pp. 1563-1567.

A Circular Diagram for the Design
of Beams ; Concrete and Constructio-
nal Engineering, May 54, pp. 168-160.

73.

74.

717.

78.

79.

80.

81.

82.

¥3.

26

.Railway Track; G.

Septombor 1954

Railway Bridge with an Arch of
300 ft. Span ; Concrete and Construc -
tional Engincering, May 54, pp. 174-
176.

A prestressed Bridge in North
Devon, Composite Precast and in
SituConstruction : Concrete and Cons-
tructional Engineering, May 54, .
169-170. el PP

Protection against Shear in Rein-
forced Concrete and Composite
Beams : A. Mcnmer, Der Bauingeni-
cur, May, pp. 157-160 (in German).

. The Reconstruction of the Bridge

Over the Sulz River Valley at
Denkendorf; TH. THuMMEL and
RoMpoLp, Der Bauingenieur May 54,
pPp. 163-176 (in German.)

The Bridge for the Bachorach
Bypass Road Over Rhein Left Bank
\ ¥raxg, Der
Bauingenieur, May 54, 182-190 (in
German.)

Investigation on the effective
Cross Section of Tension Members;
Der Bauingenieur, May 54, pp. 196-
198 (in German).

Restoration of Bridge in Saskat-
chewan Partially Destroyed by Ice
flows ; M. B. P1ERCE - Roads and Engs-
neeriny Construction, February 54, PpD.
103-110 and 144-145.

Barrel Vault Roof Design and
Construction: W. E. J. Bupgex -
Highways and Bridges and Enginee-
ring Works, May 12, 54, pp. I, 8
and 4, T

New Prestress Method for Digest
water Tank; Engineering NcwagRe-
cord, May 20, 54-pp. 32-34.

‘“Saddle’” Roof, 2} in. Thick
Spans 233 ft; Engineering News Re-
cord, May 20, 54, pp. 64-66,

The Prestressed Road Bridge O

the Ruhrat Frindenbergg; I-;,Ae;
Gars, Beton und Stahlbetonbau, May
54, pp. 97-105 (in German),
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PUBLICATIONS ADDED TO THE ROADS WING LIBRARY
DURING JULY, 1954

Models save millions - Central
Water and Power Research Station,
Poona, Bulletin of public infor-
mation No. 5 (Central Water and
Power Commission, Ministry of Irri-
gation and DPower, Now Delhi,

1953).

Numerical analysis by D. R. Har-
tree, (Clarendon Press, Oxford,

1952).

Calcul des constructions Hyper-
statiques-La Methode de hardy
Cross et ses simplifications, sys-
tems rectilignes, brises et Courbes,
a moments D’inertie Constants Cu
Variables Poutres Vierendeel
(Methods of Hardy Cross and its
simplifications) by Serge Zeytzeft
(DUNOD, 92, Rue Bonaparte (vi),
Paris, 1953).

World Road Statistics (revised
edition), 1953. (International Road
Federation, 18, South Street, London,
W.1)

Basic Road Statistics, Great Bri-
tain and Northern Ireland, 1953
(British Road Federation, 4-a, Blooms-
bury Square, London W. C. 1.)

The Manager of Publications,
Delhi.

Census of India, 1951, Volume IX,
Hyderabad, Part I-B - subsidiary
tables, PCC. III, by C. K. Murthy.

(2 copies)
Census of India, 1951, Volume VII-
Madhya Pradesh-Part I-A, Report-
PCC 112 by J.D. Kerawalla and
H. N. Banerjee (2 copies)

Census of India, 1951 Volume VII-
Madhya Pradesh-Part I-B, subsi-
diary tables and notes thereon,
PCC 113. by J. D, Kerawalla and
H. N. Banerjee (2 copies)

Permafrost or permanently frozen
ground and related engineering
problem by Siemon William Muller,

27

10.

11.

12

13.

14.

15.

16.

17,

18,

Corp. J. W. Edward Inc., Ann Arbor
Michigan, 1947. ’

Strength of Materials by Ferdi-
nand L. Singer (Harper and Brothers,
Publishers, New York).

Country Roads Board, Victoria

Fortieth annual report of Country
Roads Board, Victoria, for year
ended 30th June, 1953,

Thirty-ninth annual report of
country Roads Board, Victoria, for
year ended 30th June, 1952

Notes on reinforced Concrete brid-
ges and culverts, road maintenance
and buildings by Rai Bahadur
K. Krishnan Nayar (Cochin Govern-
ment Press, Cochin, 1924).

Strength, Safety and Economical
Dimensions of Structures by Arne
J. Johnson (The Royal Institute of
Technology, Stockholm, Sweden)

B. S. 1991: Part 1-1954 British
Standard Letter symbols, signs
and abbreviations Part I-General
(British Standards Institution, British
Standards, House, 2, Park St
London, W.L.). ’

Highway Construction - Fede

Sga.te relations (Construction :::;
Civic development department, Cham-
ber of Commerce of the United States
Washington, 6, D.C.). !

Estimates of expenditure on
transport in Great Britain (:&?iig
discussion) pp. 179-198-Journal
of the Royal Statistical Societ
Series A "(general), Vol CXV
Part 11, _19.52 by Earnest Rudci
(Royal Statistical Society, 4, Portugal
Street, London, W.C, 2). o &

Betonstobning Om Vinter

! en, -
visning Nr. 17, together w‘}:lh
English Translation (Winter Con-
creting, abbreviated translatjon
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19.

21.

9. Education in India 1948: publi-

into English of Direction No. 17) 23. Education in the States of the
by P. Nerenst, E. Rastrup and Indian Union 1949-50; a statistical
G. M. Idorn (The Danish National survey publication No. 129.

Tnstitute of Building Research, Copen- o .
hagen, 1953). (Council of Scientific 24 Institutions for higher education

and Industrial Research, New in India, 1953; publication No. 130.
Delhi). 25. Introduction to Cataloguing and the

Bulletin of the Central Building Classification of Books. (2nd ed.)

r by Margaret Mann (American Libra
h Institute, Roorkee, Vol. I, [ - o aaay
11\{:?62a,r8ct.nls9g3u. e or Association, Chicago, Tllinois, 1943).

Proceedings of the 32nd meeting
of the Board of Scientific and
Industrial Research, March 10,

26. Subject Headings used in the
dictionary Catalogues of the Library
of Congress, Vol. II, 4th edition
by Mary Wilson MacNair (The

1954. Library of Congress, Subject Catalogu- -
Callender-Hamilton Bridge Hand- ing Department, Washington D.C.,
book; highway bridges type ‘B’ 1943).

by G. D. White-Parsons (British L
Igsula,ted Callender's Construction g‘:xg?l Sil;rg?;dlgsfolrngatlon and
Company, Ltd., 30, Leicester Square, ’ ! .

London, W. C. 2). 27. The Standing Wave or Hydraulic
Jump (Publication No. 7), 2nd
edition (revised edition).

28. qussary of Technical Terms in
Daily Use (For the layman Leaflet
cation No. 128, No. 11).

Government of India, Ministry of
Education, New Delhi.

WORDS TO LIVE BY

Remember that there is mo short, easy road to success. If you are fo
make your individual differences work for you and amount to something
superlative, you must first learn to conquer your own emotional lighili-
ties, whether they be unwillingness to learn, procrastination, lqz
or @ handicapping, stifling trait of an entirely different natyre,

iness

AN EXPERT

An expert is one who can complicate simplicity.

28
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BUDGETS AND ADMINISTRATION REPORTS

Administration Report of the Buildings and Roads Branch,
P. W. D, Governmentof Madhya Pradesh for the year 1951-52.

The main features of the Report are summed up below :

I. Expenditure from the Road Development Fund.

In lakhs of Rupees

Madhya Pradesh " Govt. of India
Year share | Reserve Total
1950-51 0.48 029 0.77
1951-52 1.61 0.69 2.30

II. Expenditure on Central Works.

The expenditure on Central Works (Civil Archaeology etc.) amounted to
Rs 28.49 lakhs out of which about Rs 28.11 lakhs was accounted for by
communications alone. Distribution of the expenditure is shown below :

Original Works Repairs Total

Communications 11.93 16.18 28.11

Others 032 ~0.06 0.38
Total  12.25 1624 9849

III. Expenditure on Provincial Works.

The expenditure on Buildings and communications during the year was as
follows :

Original works Repairs Total
Buildings 42.63 18.81 61.44
Communications 51.02 78.23 129.25

Of the expenditure of Rs 51.02 lakhs incurred on communio&tioné—-—Original
works, a sum of Rs 24.93 lakhs was met from Provincial Revenues, Rs 2 49
lakhs from Road Developement Fund and Rs 23.60 lakhs from f’unds for
Post-War Development Schemes. S

1V. Road Milage.

Comparative figures of road milage maintained from Provincial fungd
ond of 1950-51 and 19511952 are given bolow : nds as at the

Milage as on Milage as on
31—3—1952 31—3—195)
Class I Roads 6065 6038
Class II and
Class 111 Roads 3737 3793
Total 9792 9831
-—

The increase in the length of Class I roads is accounted for by j
of some of the Class II and Class III roads in Class I,y ,i,'ﬂgl;?":?endts
not include the roads maintained by Janapada Sabhas from their owgn f?& d:

29
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V. The year under report recorded appreciable improvement in the condition of
roads due to increase in the provision for maintenance and additional renewals.
Two hundred miles of roads were black topped under the Five-Year Programme
of black topping.

VI. Provincial Works executed through the agency of Local Bodies.

Total expenditure under this head amounted to Rs 10.45 lakhs, the major part
of which is accounted for by Buildings and Communications as shown below:

Trangport-Communications Monthly Roview September 1954

LIST OF APPROVED WORKS ON NATIONAL
HIGHWAYS

¢ . » ¢ 1 Amount
S. No. Job No. Name of work (Rs in Lakhs)

Original Works

Buildings 0.06
Communications —

Total  0.06

(In lakhs of Rupees)

Repairs Total
0.59 0.65
9.50 9.50

10.09 10.15

Expenditure on Grants-in-aid amounted to Rs 0.30 lakbs. The total
expenditure of Rs 10.45 lakhs included a sum of Rs 1.40 lakhs on account of
Supervision Charges at 154 per cent (Estab}ishment 14 per cent and Tools and
Plant at 1} per cent) paid to the Local Bodies.

(Continued from page I15)

ired to just submerge the inlet to that
:ggﬁired by]the culvert flowing full. With
the culvert on a 4 per cent grade and
operating at the head of submergence, the
modified inlet allowed an increase of ap-
proximately 100 per cent over that obtain-
able from the culvert equipped with the
gtandard inlet. Experiments with flat, 4,
and 8 per cent grades confirmed a hypo-
thesis that, within limits, the ratio of areas
required for the foregoing type of
operation is the same, regardless of the
slope or angle of wing walls.

Conclusions dervied from the oxperi-
ments were: (1) a significant saving of
materials could result from designing
culverts on steep grades to flow full, (2)
the formation of a tapered inlet by the
extension of the top slab and wing walls
would be a practical solution to the
problem of assuring full flow, and (3)
by proper application existing theory is
adequate for the design of culverts on
steep grades.

[Authors’ Summary--Highway Research
Board 8pecial Report No, 15-B.]
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10.

11.

12.

923 VI 27

924 BM 8/A

925 PB 1

931 PB 8

926 RS 42

927 RS 5

928 UP 2

929 MD 47

930 MD 47

932 DLH 10

933 BG 6

934 BR 31

VINDHYA PRADESH
Black topping 10} miles of Mangawan-Chak
Section of N. H. No. 27 in Vindhya Pradesh

BOMBAY

Improvements to the Bhayala-Bhagedara Sec-
tion (mile 26,0 to 37/0) of the Ahmedabad-
Kandla Road—National Highway No 8-A

PUNJAB
Acquisition of land for construction of hye-pass
on G. T. Road at Ludhiana
Widening miles 20 to 35 of Delhi-Alwar Road
(N. H. No. 8) in Gurgaon District

ORISSA

Realignment of N. H. No. 42 at 25th mile (near
junction of Raj Athgarh Railway station and
Khutni Village)

Realignment of National Highway No. 5 beiween
Chatrapur and Ruslikulya bridge from miles
649/7-60 ft to 654/5

UTTAR PRADESH

Construction of an approach road from Agra-
Etawah-Fatehpur road (Ferozabad bye-pass)
to the Inspection House at Ferozabad—N. H.
No. 2

MADRAS

Black topping miles 236/6 to 265/6 4 320 ft of the

Salem-Cochin Road—in Salem (South) Divn,

Black topping miles 266/04+500 ft to 293/6--
160 ft of the Salem Cochin Road in Coimbatore
(North) Divn.,

DELHI
Improvements to Rohtak Road from mile 9 to 15

WEST BENGAL

Preliminary survey of the river Rupnarayan at
Kolaghat on N. H.No. 8 in the District of
Midnapur

BIHAR

Ground survey in connection with the construc-
tion of road bridge over Mahananda river at
Dinghroghat, on National Highway No, 3]

31

1.35

6.43

3.19

7.38

0.52

2.78

0.05

5.60

7.56

1.42

0.13

0.14
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FOR BETTER MAINTENANCE OF YOUR
DIESEL ENGINES

ATOMISER TESTING PUMP:

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

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

to invest in a Ruston Atomiser Testing
Pump.

CRANKSHAFT ALIGNMENT INDICATOR:

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

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

)
il

EXHAUST DIAL THERMOMETERS:

! Made by Messrs. Coley
Thermometers Ltd, England

HOT-WATER THERMOMETERS:

Made by Massrs. Heath Hicks
& Porken ( Thermometers ), Ltd,
England.

To measure the tempera
ture of Exhaust. Indispensible
for use with multi.cylinder
engines to check proper load
on each cylinder,

Supplied with Co.Axial
Stem, if required.

" GREAVES COTTON & CO. LTD.

1-FORBES STREET, FORT, BOMBAY.

Branches:

AHMEDABAD ® KANPUR © MADRAS o CALGUTTA _
. 930

l; €I E1 TN AT

5= e ——————
AR ——TA

To measure the tempera.
ture of Jacket water accurately.

Ploase mention this journal when replying to advertisements,
' vii




Transport-Communications Monthly Review September 1064

MILILLARS’

MACHINERY

Concrete Mixers—Tilting and non-Tilting Types.

Asphalt Mixers—for Hot and Cold Mix.

Roller Pan Mixers—for Mortar.

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

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

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLAR’S TIMBER & TRADING CO., LTD.

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

Telephone: 410717 Telegrams: JARRAH
Branches and Agents throughout the World.

Please mention this journal when replying to advertisements,
X
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A limited number of copies of the fohiowing
publications of the Indian Roads Congress
are avuilable for sale.

ccoccocoococcol

. Price
Publications, inclusive of postage, ete.
Rs
1. Volume IX-—Part 4—Qotober 1945 ves 3
2. Volume IX—Bound—Madras 1945 w10
3. Volume  X—Part 4—August 1946 s 3
4. Volume XI—Part 4—~May 1947
6. Volume XI—Bound-—(Parts 3 & 4) 1947
6. Volume XII—Part 2—January 1948
7. Volume XII—Part 3—April 1948 .
8. Volume XII—Part4—March 1948
9. Volume XII-—Part 5—September 1948
10. Volume XII-—Bound—1947-48 R |
11. Volume XITI—Part 1—December 1948
12. Volume XIII—Part 2—January 1949 0
13. Volume XIITI—Part 3—January 1949
14. Volume XITI-—Bound—1948-49 VR |

15. Volume XIV—Part 1—September 1949
16. - Volume XIV—Part 2—December 1949
17. Volume XIV—Part 3—December 1949
18. Volume XIV—Part 4—July 1950

19. Volume XIV—Bound—1949-50

20. Volume XV—Part 1—August 1950
21. Volume XV—Part 2—November 1950 e
22. Volume XV-—Part 3—January 1951 .ee
23. Volume XV-—Part4—August 1951 .
24, Volume XV—Bound—1950-51

25. Volume XVI—Part 2—March 1952

26. Volume XVI—Part 3—April 1952

27. Volume XVI—Part 4—October 1952
28. Volume XVI—Bound—1951-52

29, Volume XVIT—Part 1 —December 1952
30. Volume XVII—Part 2—Jannary 1953

DWIWWPDWWWOWWWWBDWWWL—LWWWWWWWWLRLL

AR A

~ W
RS DWW

31. Volume XVII—Part 3—January 1953 Ne
© 32. Volume XVII—Bound—1952-53
33. Volume XVII—Part 4—Degember 1953

34, Volume XVIII-—Part 1 —December 1953
35. Volume XVIII-—Part 2—December 1953
36. Volume XVIII—Part 3—January 1954

37. Road Research Bulletin No. 1 e
88. I R.C. Standard Specitications and Code of Practice for Road Bridges

.
. .
PR
L

soe

ODODOODOOOLIDOOOOLC2O0COO D

in India (1937) 0
39. Proceedings of the Chief Engineers’ Conference at Nagpur on the

Post-war Road Development in India - . 2 80
40. Type Designs for Highway Milestones 0 8 0) lus
41. Route Marker Signs for National Highways 08 o} P ,:‘ "
42. Dimensions and Weights of Road-Design Vehicles 0 8 0P a;ﬂ:l 7

43. Recommended Practice for the Location and Layout of roari;;.ide

Fuel Filling stations, 0 8 0} 7P ostage

Copies can be had from the Secretary,

INDIAN ROADS CONGRESS,
JAMNAGAR HOUSE, SHAHJAHAN ROAD,

NEW DELHI-2.

Printed by K. 8, Krishaan ‘at The Progressive Printers, 17, Coral Merchant Street, Madras-1, &

 Rdited and Published by J. Subrahmanyam, tens, S A House,
Shabjahon - New Delbi.o- 600, i + Hony Seor_otglfy Indisn» Roads pon;rees, Jamnagar '
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