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HUNDREDS OF THOUSANDS OF
PERKINS DIESEL ENGINES SERVE
IN 423 VARIED APPLIGATIONS

IN 143 DIFFERENT COUNTRIES

THE P6 ENGINE

(for all applications)
up to 83 b.h.p. at

2,400 r.p.m. Torques up to
202-1bs. ft. (27.9 mkg.)

THE P4 ENGINE

(for all applications)
from 22 b.h.p. at
1,000 r.p.m. up to

55 b.h.p. at 2,400
r.p.m. as rated.
Torques up to )
134-Ibs. ft. (18.5mkg.}

THE L4 ENGINE

(for Agricultural,
Industrial and
Marine use only)
up to 62 b.h.p. at
# 2,000 r.p.m. Torques
up to 182-1bs. ft.
(25.1 mkg.)

Perkins high quality Diesel Engines are supplied in 3, 4 or 6
cylinder units for 423 applications now constantly at work in 143
countries. They have become famous everywhere for:

Outstanding fuel economy  High torque characteristics
Instantaneous cold starting  Simplicity and accessibility
Consistent reliability Long life

Reduced maintenance costs  Universal service & spare parts facilities THE P3 ENGINE

(for all applications)
from 17 b.h.p. at

Standardization '/ s 1,000 r.p.m. up to
; 41 b.h.p. at
I R\ 77 l 2,400 r.p.m. as rated,

Torques up to
101-1bs, ft. (13 mkg.)

”’6”_0”5‘!7:& DIESELS..for Vehicle, Tractor and Marine {=— = = — = ———"———— ™

To F. Perkins Ltd. Dept. TC
Peterbcrough, England.
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applications, and with stage-by-stage ‘buildup”’ for various industrial uses.

DISTRIBUTORS: Please send me details of Perkins
Simpson & Co. Ltd., P.O. Box 303 Diesel Engines for
Mount Road, Madras, 2. Cables: “SIMPSONS"’, Vehicle O Marine 0 Agricultural O
Industrial O applications
PETERBOROUGH F. Perkins Ltd., Peterborough. Tel: 5341, Grams: Perkoil. (Please tick appropriate sections)
AUSTRALIA Perkins Diesel (O'seas) Pty. Ltd., Princes Highway, Dandenong, Victoria.
Tel: 1377/8. Cables: Diesel, Dandenong,
S. AFRICA F.Perkins (S.A.} {Pty.) Ltd. P.O, Box 9951, 1 56 Main Reef Road, Johannesburg. NAME
Tel: 24-3087. Cables: Perkoil, Jo'burg.

CANADA F. Perkins (Canada) Ltd., 60, Wingold Avenue, Toronto 10, Ontario. ADDRESS
Tel: Russell 1-5515/6/7. Cables: Perkoil, Torento.

FRANCE  Société Frangaise des Moteurs F, Perkins, 9 et {I rue d'Enghien, Col
(Seine). Tel: CHArlesbourg 35-60. Cables: Perkoil, Paris.

LDistn’buzors and Dealers with spare parts and service facilities everywhere,
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For roads that are
hard-wearing

long-lasting

lead the way!

DURABLE, economical Stanvac Asphalts build
highways that stand up to the heaviest traffic,
offer smooth, pleasant driving, are quickly
constructed and easy to maintain.

Whatever your road problems, make use of our
free advisory service. Just get in touch with
Standard-Vacuum Oil Company in Bombay,
New Delhi, Madras or Calcutta.

Tardeo Road, Bombay, built in 1942 with Mount Esplanade Road, Madras, laid in
Stanvac Asphalt (3" Sheet Macadam), is 1947 using 172" Asphaltic Concrete, stands
still in top condition up well under heavy traffic

STANDARD-VACUUM OIL COMPANY
(Iacorporated in the U.S.A. with Limited Liabilicy)
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transportation with
Willys

4-wheel drive
Station Wagon

Open country, bullock cart tracks,
steep inclines, muddy and sandy tracks-
the Willys Station Wagon,
equipped with 4-wheel drive /S
and the famous Hurricane engine,
goes just about anywhere.
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V7 MAHINDRA AND MAHINDRA LIMITED

BOMBAY ¢ CALCUTTA + DELHI + MADRAS

DEALERS
UNIVERSAL MOTORS, 46-B, Peddar Road, Bombay -  NEW INDIA MOTORS (PRIVATE) LTD., Block H/I2,
Connaught Place. New Delhi - WALFORD TRANSPORT LTD., 71, Park Street, Calcutta- RELIANCE AUTOMOBILES,
Bashir Bagh, Hyderabad - UNITED MOTORS OF RAJASTHAN, Opp: Khasa Kothi, Jaipur -  METRO MOTORS
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Mount Road, Madras - T. V. SUNDRAM IYENGAR & SONS (PRIVATE) iTD., Madural
JAMMU & KASHMIR MOTOR CORPORATION, Residency Road, Srinagar.

Genuine Willys spare parts always available

B There ie no other Station Wagon like #/

PSMM-¢87B

Government of India accept no respensibility for Full Page
any views or opinions expressed.
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Excavation for pier No.

So———

Centering for some arches in position,

Photo 4, Centering for the arches,

Photo §. Reinforcement for the arches,
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Superstructure

The bridge was designed for two lanes
of LR.C. Class A or one lane of L.R.C.
Class AA loading, whichever produced the
worst effect. The superstructure consists
of 7 spans of 60 ft clear each with R.C.C.
spandrel-filled parabolic arches with a
rise span ratio of 1: 5. The arched type
of construction was chosen because such a
construction fitted admirably in thelands-
cape of the locality. The reinforced
concrete arch sheet is 13 in. thick at the
crownand 19} in. at springing. Reinforce-
ment for the arches consists of 7/8 in.
diameter bars at 74 in. centres with } in.

diameter bars at 73 in. centres in bet- .

ween. Thus there are bars of 1 in. and
7/8 in. in diameter alternately at
31 in. centres. The reinforcements are
embedded into the pier cap. Needle
vibrators were used for the compaction
of concrete in the arches.

The centering for the arches consisted
of wooden planks which were supported
on girders placed transverse to the central
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line of the arch. These girders rest on
horn-beams supported on 4 ft by 4 ft
masonry pillars six in number for each
span. For the 2nd span on the Bombay

side, however, nine pillars were used.
Photos 3 and 4 shows the centring
arrangements.

The haunch filling is of 1:4: 8 con-
crete and, as mentioned above, graded
gravel filling up to the high flood level.
There is a moorum cushion of 12 in.
above the crown of the arch.

The roadway is 24 ft clear between the
kerbs which are 9 in. by 9 in., and the
wearing surface is 6 in. thick cement con-
crete slab1:2:4 with a camber of 1 in 60.

The longitudinal section and cross
section of the bridge are shown in the
frontispiece.

Costs

The cost of the bridge is Rs 4,31,500
and works out to Rs 925 per running
foot.

DEFINITIONS OF HIGH“‘/AY ENGINEERING TERMS

WEAVING:
general direction
diverging.
WEAVING
DISTANCE:

occurs,

The crossing of streams of traffic moving in the same

accomplished by merging and

The length of a carriageway, between adjacent radial
routes at a rotary intersection, in which weaving

TOP PRIORITY FOR TRANSPORT

In view of the acute shortage of capital for development and the
very high import content of railway investment, atlention should be given
first to the possibility of improving the operational efficiency of rail-
ways and of encouraging road transport and coastal shipping; the
latter, between them, should be capable of making a considerably larger

contribution than at present.

I think that transportation could appro- -

prialely be regarded as top priority for any bank financing that may be

devoted to the Second Five Year Plan.

—ZEugene Black, President, World Bank, in his letter
to the Union Finance Minister of India.
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ROADS IN EGYPT

Early Development

ILL the end of 1912 the Egypt had
few roads and these were in charge of

the Irrigation Inspectorate of the Ministry
of Public Works. In that year a Roads
Department in the Ministry of Public
Works was established. In 1919, this
Roads Department was put under the
newly formed Ministry of Communi-

cations and 528 miles of embankments
adjacent to irrigation and drainage canals
were taken over by this Department. It
may be said that road development in
Egypt commenced only after 1936 with
the signing of a treaty with the British.
The treaty included provisions stipula-
ting the construction of a network of
strategic roads.

Photo 1. Sohag Bridge on the Nile

d

Photo 2, Arother view of the Sohag Bridge

6
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After the Second World War, the cons-
truction of roads received a setback and
the few roads that were constructed were
not given careful study. The result was
that the standard of such construction
was very low.

After July 1952, the new Government
realised the important role of theroads in
increasing the standard of living of the
people. Therefore, the permanent Coun-
cil for the development of national pro-
duction which was created to plan and
supervise various productive works, as-
signed a high priority to the construction
of a network of good roads as they not
only helped the other nation-bhuilding
activities but also provided employment
for a considerable number of engineers
and labourers.

Planning

A comprehensive programme envisaging
the construction of 2,480 miles of roads in
Lower Egypt, 1,240 miles of roads in
Upper Egypt, improving 620 miles of
roads along the Red Sea coast, construc-
tion of a number of roads between Kena
and Aswan, and constructing 5 major
bridges over the river Nile, has been drawn
up. This programme was to be put into
effect in three stages. The first stage

DIRECTOR GENERAL

SUB: DIRECTOR GENERAL
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consists of a 3-year programme involving
an expenditure of approximately £E 1.5
crores (st 20 crores.) The second stage
is a J5-year programme involving an
expenditure of about £E 1 crore (R 135
crores). The third stage is also a 5-year
programme involving an expenditute of
about £E 3 crores (Rs 40 crores)

The Table gives the growth of road
milage, the expenditure on roads, and the
number of motor vehicles.

Milage I Expenditure ‘Number
on new road

Year of ‘of Motor
roads construction Vehicles

Lakhs Rs |
TI013TT 547 o

1915 2317
1920 . 2610 %
1925 3057

1930 | 3959 ‘

1935 | 4527

1940 | 6189 33465
1945 | 7566 | 30.01 34233
1950 : 10120 . 91.6 77820
1951 110437 | 149.1 85517
1952 | 10635 @ 410.3 7443
1953 ‘10842 © o 410.3 92443
1954 | 11030 = 547.0 97524

The standards for the programme out-
lined above are drawn up by a Technical

I

1

I
ADMINISTRATION
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INSPECTOR
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Committee consisting of representatives
of the Production Council, the Roads and
Bridges Department, and Specialist
Professors in Universities. It is expected
that this Fechnical Committee will study
in detail the requirements of the country
in relation to agriculture, industries,
distribution of population, ete., and make
recommendations for the second stage of
development of the comprehensive pro-
gramme mentioned above.

Organization

After 1952, the Roads and DBridges
Department has been reorganized with a
view to get works planned and exccuted
in an efficient manner. An Organization
Chart of the revised set-up is shown in
Fig. 1. Before 1952, the work of supervision
of any project was entrusted to a single
government engincer for one project. It
has been found that with the hest of
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specifications and legal conditions, the
exccution of the project was not satisfac-
tory. Therefore, on the recommendation
of the Technical Committe, the following
set up is being followed for execution of
big projects. A Resident Engineer will
be in overall charge of a project and it
will be his responsibility to sce that the
project is executed efficiently and expedi-
tiously, He will be assisted by an Assis-
tant Resident Engineer. There will be a
Materials Engineer who will be responsible
for examining and checking all the mate-
rials that are required for the project.
There will be an Executive Engineer, an
Assistant Materials Engineer and an
Assistant Exceutive Engineer and a
Foreman of Works who will be responsible
for supervising all the works.

—(F?om Roands under New Regime—
National Production Council September
1955).

Fools say they learn from experience, but I would perfer to learn

Sfrom others’ experience.

—Bismarck.

PAINLESS EXTRACTION

“Of course women are as capable as men,”” said the wife lo her
husband. “ Why, I know a girl of 21 who gets the salary of a sales

manager in a big business house.”’

<« I believe you, my dear,” replied the husband. ¢ When did she

marry him 7’
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THE NATIONAL HIGHWAYS BILL IN RAJYA SABHA"

(Continued from page 11 of October 1956 issue.)

Shri B. B. Sharma (Uttar Pradesh)
suggested that the National Highway No.27
from Mangawan to Allahabad might be
extended to Azamgarh and Doharighat via,
Jaunpur. Also, the proposed road bridge
across the river Gogra at Doharighat
might be aroad-cum-rail bridge. Such an
arrangement would enable extending the
railway line from Doharighat to Gorakh-
pur and thus open up a new area. He
supported the suggestion of Shri Rajendra
Pratap Sinha that attention should be paid
to road development in the border arcas.

Shri J. S. Bisht (Uttar Pradesh) urged
that a highway connccting Nainital in
Kumaon hills with Srinagar in Kaslmir
traversing the Himalayan region should
be declared as a National Highway. These
hill regions were desperately poor mainly
because of deficiency of good and cheap
communications. Unlike the plains where
different modes of communications such
as railways, roads, inland waterways and
coastal shipping are available, in the lhills
millions of people are entirely dependent
only on roads. In this area cven though
there are roads connecting individual
regions with the plains, such as the road
from Simla to Ambala, the road connecting
Kangra with the Punjab, the road connect-
ing Pathankot with Srinagar, and the road
from Nainital to plains, there was no high-
way interlinking these areas. It was said
that the Chinese Government have built a
highway connecting Lhasa with Sinkiang
in a very difficult country, and there was
no reason why this road even though it
traverses a difficult country should not be
undertaken. Such a connection was
necessary from the strategic point of view
and, what was more important, for uplift-
ing the people of thesc regions where
industries such as fruit growing, potatoe
growing, ete., can make headway.

Dr. W. S. Barlingay (Madhya Pradesh)
thought that as far as possible the road

systemof the country ought to be developed
to a geometric pattern resembling a
cobweb. He alsomade the suggestion that
these roads, as far as possible, be aligned
parallel to airways routes so that in an
emergency planes could land on these
roads. He urged that fruit-bcaring trees
should be planted along the roads.

Citing the example of the bridge across
Narmada at Hoshangabad, Dr. Barlingay
was of opinion that the construction of
combined road-rail bridges would save
consideraple sums of money. Because
National Highways passing through muni-
cipal areas were generally congested and in -
order that there was as little obstruction
to highway traffic as possible, it was
desirable that ring roads round towns
should be constructed.

A highway connceting Gwalior and
Jhansi should also be declared as a
National Highway and missing links, if
any, along this route should be construc-
ted. The construction of missing links
on the Nagpur-Hyderabad section of
National Highway No.7 should be taken
up immediately.

For a country of the size of India,
13,800 miles of National Highways were
meagre. A Master Plan for highwayvs for
whole of India should be drawn up as carly
as possible.

Shri Kishen Chand (Hydcrabad) en-
quired if buses plying on National High-
ways and traversing more than one State
were required to pay the read taxes in all
the States through which they operated.
Owners of motor vehicles had to pay a very
heavy charge at the time of registration.
Also, the excise duty on petrol was also a
tax for road use. Therefore levy of any
charge for use of the National Highway
was not desirable. Shri Kishen Chand

(Continued on page 12)
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fiscal year following that in which appor-
tioned.

Study of Equitable Tax allocation-
The law directs the Secretary of Com-
merce in co-operation with other Federal
agencies and the State highway depart-
ments to study and investigate :

(1) The effects on the design, const-
ruction and maintenance of Federal-aid
highways of the use of vehicles of diffe-
rent dimensions, weights and other
specifications, and the frequency of
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occurrences of such vehicles in the traffic
stream ;

(2) The proportionate share of costs
attributable to each class of persons
using such highways, and

(3) Any direct and indirect benefits
accruing to any class which derives bene-
fits from Federal-aid highways, in addi-
tion to benefits from actual use of such
highways which are attributable to public
expenditures for such highways.

(From *¢Traffic Engineering’ August
1956.)

Continued from page 9)

thought that the southern region of the
country was not well served by National
Highways.

Shri B. K. P. Sinha (Bihar) said that
National Highways are arteries of trade
and commerce. The railways were over-
crowded and were not in a position to
cope up with the demand of traffic. Inland
water transport is not yet fully developed
in the country, and therefore due atten-
tion should be paid to the development of
roads. He agreed with Shri Rajinder

i

Partap Sinha from Bihar that afresh plan,
taking into account the accelerated
development of the country that has
taken place in the first Five-year Plan and
that envisaged during the second Plan,
should be drawn up.

Referring to Clause 2 of the Bill, which
excluded the highways within the munici-
pal limits from the National Highway
scheme, Shri Sinha said that such an
arrangement would cut the National
Highways into bits. e thought that
there was some conflict between Clause 2
and Clause 8§ of the Bill.

(To be continued)

- -
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TIMBER BRIDGES IN NEW SOUTH WALES,
AUSTRALIA

NEWSOUTH WALES is favoured in
possessing large supplies of high quality
hardwoods. Asa result, timber bridges*
have been extensively used throughout
the State in the past, and are still being
built, although to a lesser extent than
formerly.

In the case of larger streams, timber
trusses were used, often with wrought-iron
or steel lower chords, but the great ma-
jority of timber bridges in use are girder
spans of about 30 ft in length, with 5 in.
thick timber decking placed transversely ;
the substructure usually consists of driven
pile trestle piers and driven pile sheeted
abutments.

In early designs, the transverse timber
decking was spiked directly to girders,
but in later designs a plank was bolted
on to the top of each girder and the
decking was spiked to this plank, Fig. 1;
this avoided any undue splitting of the
girder.

Timber decks comprised of transverse
spiked planking have proved to be
increasingly unsatisfactory because the
planks rapidly loosen as a result of the
horizontal push given by the driving
wheels of vehieles. This not only results
in noise, but also brings about movement
and wear of the planks themselves, and
in the spiking plank or girder beneath
them. Further, transverse planking,
particularly when worn, provides poor
riding qualities, and this is not only
unpleasant for travellers but results in
impact which, in turn, causes deteri-
oration of the bridge structure.

A variety of means has been consi-
dered to overcome these difficulties. One-
of the first means adopted was to

eliminate spikes and holt the planking
down by long bolts attached to trans-
verse members placed beneath the girders.
This proves reasonably effective in re-
ducing noise, provided the bolts are kept
tightened up to overcome the effects of
shrinkage. Tightening up i3 not always
easy, as the nuts being beneath the deck
are difficult to get at, Fig. 2. More-
over, the nuts work loose as the timber
shrinks, and frequent maintenance
attention is necessary to keep the bolting
efficient.

An improvement has been to use a
specially designed bolt assembly which
can be tightened up from the surface of
the bridge deck and which incorporates
a locking device to prevent the nut
turning, Fig. 3. However any form of
transverse decking exposed to traffic has
disadvantages. During recent years the
Department of Main Roads has construct-
ed a number of experimental decks on
timber bridges, designed to give a longer
life and a smoother running surface for
traffic. They comprise the following :

(1) A deck of laminated timber on
edge, the individual planks being
spiked together and the timber
being covered with a layer of
bituminous material. This type of
deck takes the place of both
girders and  planking Fig. 4.
It is intended for use chiefly where
seasoned sawn timber of good
quality is readily available. The
bituminous surfacing is intended
not only to provide a smooth sur-
face but also to protect the timber
from wear and to some extent from
wetting and drying, thereby ex-
tending its life.

LR.C,
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* Detailed drawing for timber bridges—spans 12 to 18 ft are available in the Library of the
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A series of hewn or sawn timber
girders, trimmed and placed side
b) side touching one another and
dowelled tor*ether, on which a
bituminous surfacing is placed.
This arrangement also takes the
place both of girders and planking,
Fig. 5. This type of design
would be applicable to localities
where round timber is obtainable
but sawn timber is not readily
available. In one small experi-
mental work of this type a plastic
covering has been placed between
the timber girders and the bitu-
minous surfacing with the object
of completely excluding moisture
from the tops of the girders.
Regular moisture readings are
heing taken.

A reinforced concrete slab placed
on timber  girders, generally
resembling a type of design which
has been used in Queensland,
Fig. 6.

Timber girders with transverse
beams above, which support plank-
ing placed long1tudmallv This is
generally similar to a design which
has been in use in Victoria,
Fig. 7. A bituminous surfacing
may be placed over the decking to
exclude moisture.

Longitudinal shecting 2 in. thick
placed over transverse planking
4 in. thick. This type of decking
is self bracing and gives a stronger
deck than a single thickness of
transverse or longitudinal planking.
Bituminous surfacing may be
placed over the wimber to exclude
moisture. This method has been
used mainly for improving the
smooth riding qualities of existing
transverse decking hridges.

~{From * Muain Roads,’; June 1956.)
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A REVIEW OF PAPERS PRESENTED AT
THE FIFTH CONGRESS OF THE INTERNATIONAL
ASSOCIATION FOR BRIDGE AND STRUCTURAL
ENGINEERING, LISBON

HE 5th Congress of the International

Association for Bridge and Structu-

ral Engineering was held at Lisbon and

Oporto from 25th June to 2nd July, and

was attended by over a thousand delegates
from 34 countries.

Six working sessions were held at
Lisbon, after which the Congress moved to
Oporto for the closing session and the sym-
posium on loading of highway bridges.*
A Dbrief summary of some of the many
Papers presented is given below :

Loading and Strength of Bridges and
Structures

In this section Papers on the behaviour
of materials and structures under both
sustaired, static and dynamic loads were
discussed with geueral reports by Eng.
J. A. B. Carmona and Prof. F. J. S.C.
de Araujo.

Eight Papers were considered under
static loading, the majority dealing with
some aspect of creep phenomena in rela-
tion to long-term loading. Seven Papers
on dynamic loading and its effect on
structures were considered. Sincein each
case the contributions ranged over such a
wide field it was generally only possible
to highlight the important aspects of each
subject as presented.

Prof. Frudenthal discussed the general
creep sensitivity of reinforced concrete
structures as a result of his work at
Columbia University. Methods of analy-
sis were related to the actual response of
the concrete to sustained loads and ill-
ustrations were given of the effects of the
non-linearity of this response. An
Ttalian contribution dealt with pre-
fabricated arch bridges and arches with
stiffening beams in which creep modifies

the initial stress conditions, and numerical
values were given for the solution of the
general formulae. The results of experi-
ments on composite constructions by the
French Railways included examples where
the concrete floor systems were of single
span and of continuous beams. Further
contributions on creep of steel by Prof. F.
Campus and the deformations in concrete
observed in the Lessart Viaduct by L.
Charpentier were given in the discussion.
R. Pelter described experiments on acce-
lerated creep in concrete with power
presses. Concrete cylinders were sub-
jected to permanent loading for periods
of time of up to one week, the loads
applied always being greater than one
half the collapse value, arange not nor-
mally explored by research workers
beyond the normal working conditions.
He found rather unexpectedly that failure
occurred under permanent loads approxi-
mately equal to only two-thirds of the
compression test collapse load, and as
this phenomena may be of importance for
flat arch bridges and arch dams subjected
to high permanent loads it is being
systematically investigated.

In presenting a rheological model for
concrete, Prof. Torroja and A. Paez
discussed the importance of knowing the
rheological behaviour of concrete, both
reinforced and prestressed, in its relation
to permanent set, creep, shrinkage, moist-
ure and thermal mos vement, and their
definition by analytical expressions repre-
sented by the behaviour of mechanical
models assembled in series or in parallel.
Z. Migirdicyan discussed the behaviour of
structures in the different stages of equili-
brium depending on the loading and the
energy . of resistance. He showed a
method of analysis which enablednot only
statically indeterminate structures and

* Pages 12 to 13 of October Issue.
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their various boundary conditions to be
studied such as grillage beams frames,
trusses, composite beams, etc., but also,
their stability range.

In order toobtain a more complete
knowledge of the deformation of struc-
tures further full scale tests arc necessary
to compare the results with those given
by the simple plastic theory. In the
Paper by Prof. J. F. Baker and K. G.
Eickoff a description was given of the
tests carried out at Cambridge on a steel
portal frame with pitched roof, which
though common in building construction
is somewhat more complicated in analysis
than the rectangular frame, due to the
thrust in the rafters and the differential
sway of the stanchions. The portalof 16 ft
span, § ft stanchion height and a roof
slope of 224 deg. was loaded to destruction,
deflections during loading and at collapse
being recorded. The observed behaviour
of the frame is analysed according to the
elastic and simple plastic.theories and
the observed collapse load and mode are
shown to be in good agrecment with those
predicted.

Dealing with dynamic loading the
reporter emphasized that the problems
presented were so varied and numerous
that classification is extremely difficult.
In suggesting two divisions, one dealing
with the problems arising by the external
dynamic loading and the other with
the response of the structure to that
loading, he showed that the experimental
means to determine the behaviour of
the materials and structures has increased
and that more knowledge is now avai-
lable of the response to such loadings.
The complex mathematical analysis of
dynamic problems is being progressively
extended and with further international
co-operation progress will be maintained.

Dr. T. Borges dealt statistically with
the estimation of earthquake loadings
and showed how it was possible to
calculate the probability of a given strue-
ture undergoing displacement greater
than a given value. Dr. B. Bruckmann’s
Paper on the vibrations in bridges under
the action of moving loads gave a method
of computing the vibration coefficient
taking into account the mass of the bridge,
the applied loads and the eflect of dam-
ping. M. Diven described fatigue tests

16
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carried out on cement mortar and Prof.
A. Hirai discussed the aerodynamic
stability of suspension bridges under
wind action.

Fatigue of materials in structures under
dynamic loading was discussed by Prof.
E. Rauch. Due to fatigue, the resistance
of bunilding materials to simulfancous
static and dynamic loads is smaller than
their resistance to simple static loads.
The permissible stress assumed in design
is therefore generally smaller in the first
case, and its value depends on the ratio
of the static stress component to the total
stress for a given factor of safety. When
determining the stresses or dimensions of
the cross-sections, the maximum permis-
sible stress is therefore variable, and to
avoid this complication Prof. Rauch
shows how a simplified calculation can be
made by means of a fatigue coeflicient,
which he suggests may be 3 for per-
manent dynamic loads, but may be 2 or
1.5 for temporary or occasional loading.

A. Rinkert presented an interesting
Paper on the ability of bridge parapets
to withstand the impact of vehicles in
the light of his experience of practical
trials in Stockholm. Bridge parapets,
designed to withstand the impact of a 15-
ton bus driven at right angles to the
parapet at a speed of 50 km. per hour,
weigh only about 17 per cent more than
those previously in use. The energy of
motion which the parapet can absorb is
about six times greater due to the increa-
sed section of the handrail and by
increasing the length of parapet colla-
borating. o

Measurement of strain under dynamic
loads by means of stretched spring strain
gauges was described by J. Bellier and
G. Jacobowitz, whick enable long time
comparative observations to be made
without loss of accuracy.

Further contributions to the theory of
the resistance to long-term loading and
the results of tests on steel, reinforced
concrete, cast-iron and masonry arches
were presented in the discussion, with
details of fatigue tests on prestressed
concrete beams and the impact resistance
of masts, by Dr. P. 'Abeles. A contri-
bution from A. Seddon on destruction
tests on thin walls was included, to
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determine the effects on wall strength of
varying the slenderness ratio and length
of the wall, the strength of the concrete,
the eccentricity and concentration of the
applied load and on the contribution of
reinforcing steel to wall strength.

Slabs and Curved Structures

Ten Papers were presented in this
session with a general report by Prof.
P. Lardy of Zurich. The majority of
the Papers dealt with shell construction
incorporating the results of experimental
investigations of model shell roofs and
theoretical analysis for specialised shell
forms, a contribution from Great Britain
being provided by Prof. W. T. Marshall,
who described the ecarly research work
carried out at Aberdeen.

Two Papers affecting bridge design
were included in this session. The first
by Prof. M. Narvoka and H. Yonezawa
dealt with steel highway bridges. In
normal design the main girder, floor beam
stringer and slab are calculated indi-
vidually as independent members whereas
actually these members resist the load by
operating together. The stresses calcula-
ted by normal design methods differ
considerably from the actual stresses as
measured in loading tests. The Authors
show by means of tests carried out
on a through plate girder, the stringers
of the floor system of a truss bridge
and the main beams of a composite
bridge that the theory of the orthotropic
plate is very ecffective in the analysis of
girder and floor systems for bridge struc-
tures. The second Paper by G. Little,
R. E. Roweand P. B. Morice dealt with the
clastic analysis of right bridge decks
subjected to concentrated loads and
particularly their development of the
distribution coefficient method incorpora-
ting the Poisson’s ratio effect. The main
portion of their Paper is devoted to
descriptions of tests on bridges and
models, and a comparison of the results
actually obtained with those calculated
by the distribution coefficient method.

The bulk of the discussion dealt with
steel design but included contributions
from F. Samuely on folded slab construc-
tions in both steel and concrete.
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Structures in Steel and Light Metal

This section dealt almost exclusively
with welding and welded structures.

Dr. C. Popp reported the results of experi-

ments in welded bridge construction, and
in particular the resistance to fatigue of
butt welds. Making use of previous data
he was able to plot resistance curves and
recommends higher permissible fatigue
stresses for welded railway bridges than
are at present allowed. Prof. G. Wastlund
and Dr. L. Ostlund discussed shear stres-
ses in fillet welds. They found that the
effect of the normal stresses at right
angles and parallel to the longitudinal
direction of the weld is negligible when it
is submitted to tensile forces. For long
welds the maximum shear stresses take
place at the ends of the welds.

In the second part of the wvarious
structural steels used for welded structures
in France, United States, Germany and
Great Britain were compared and showed
great similarity of chemical composition
as well as the prescribed tests on the
material.

The third part dealt with welding
methods. D. C.C. Dixon andJ. D. Thomp-
son after referring to the economic aspect
of the question, dealt also with the practi-
cal side of manual semi-automatic and
automatic welding processes which are
preferred to manual welding whenever
possible.  The advantages of contact
clectrodes are given, and welding proces-
ses arc considered in relation to cracking,
fatigue failure, structure deformation,
residual stresses, porosity and pre-heat-
ing. Tt is emphasised that new tests are
required to measure notch ductility in
parent metal, and that homogeneity in
this parent metal is of great impor-
tance.

Dr. Kollbrunner’s Paper is mainly
concerned with manual welding, but he
reports the increasing use of automatic
welding in Switzerland. He dealt “with
the causes of defects in welds and suggest-

. ed remedies in the adaptation of the
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electrodes to the basic material, and
recommended the use of high thermal
efficiency and penetration electrodes so as
to obtain a reduction in cost.

(Continued on page 23)
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HERE AND THERE

1. ROAD CONSTRUCTION IN HOLLAND
By-pass round the Hague

©® THE road which joins the two between the two motorways Amsterdam-
largest towns in Holland, Amsterdam The Hague and The Hague-Rotterdam is
and Rotterdam, runs through the coun- therefore formed by the streets of The
try’s third city, The Hague. The link Hague, where traffic isheld up by nume-
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Photo 1. The road under_construction, In the background: a completed section of
the ¢t earth track’; centre: work in progress on the ‘“ earth track' ; in the
foreground : the trench has filled with water after excavation; left: the
sand pit with sand pump and delivery line for filling the trench with sand
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rous crossings, traffic lights, ete. This
means considerable delay for through traf-
fic between Amsterdam and Rotterdam.
For this reason a by-pass has been pro-
posed round The Hague.

The total length of the new road will
be about 20 miles, 6 miles longer than the
old route. Consequently, when the new
road is opened a considerable saving of
time will be effected, not only because the
town traffic in The Hague is thereby avoi-
ded, but also as a result of the shortening
of the route.

Solil Conditions

The drawing up of the plans for the
new road necessitated extensive soil
investigations, as a result of which it was
found that large-scale improvement of the
subsoil would have to be carried out. The
soil along the projected new road con-
sists largely of layers of soft peat
several metres thick which are unsuitable
as a foundation for the road. Consequen-
tly, in order to prevent serious subsidence
it is first necessary to dig a broad and
deep trench which must then be filled with
sand to form an “earth track” on
which the road can be built,
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The Execution of the Work

Altogether about 4 crore cubic feet
of soil will have to be removed for the
improvement of the ground in connection
with the building of the new road. Some
7 crores cubic feet of sand are requir-
ed for the earth track. As a result of the
removal of the peat and soft clay with
the aid of excavating machines and the
influx of water into the trench, a canal
will be formed which will subsequently be
filled with sand.  The sand for the earth
track will be obtained from several near-
by sand pits which will partly be filled in
again with excavated soil, Photo 1.

The road will be entirely surfaced with
cemwent concrete. A temporary brick
paving will be provided at points where
subsequent further ground movement is
expected.

The road will have two carriageways,
each 24 ft 3in. (7.25 m.) wide, with a cen-
tral dividing strip 14 ft 9 in. wide. It
will have metalled shoulders 9 {t (2.75 m.)
wide for parking and, finally, grass
verges with a width of 5 ft 9 in. (1.75 m.)

A Section of the road which was
completed is shown in Photo 2,

. es"
- ! Hoy -
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Photo 2. A completed section of the road.
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Intersections

23 viaducts and fixed bridges will be
built on and, over the road, as well as
numerous tunnels and culverts. A bascule
bridge will be built across the Oude Rijn.

Also worthy of mention is the solution
chosen for the intersection of the road
with the railway from The Hague to
Rotterdam (Hofplein). Since the railway
cannot be raised, the road dips and
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passes under the railway. This invol-
ves bringing the road below the level
of the low-lying land reclaimed from
the sea or river. Consequently, this
section of the road has been specially
designed and equipped with a pumping
station by means of which the water can
always be kept at the proper level.

The new road is expected to be finished
in the spring of 1960.

2. A MINISTER FOR HIGHWAYS IN
NEW SOUTH WALES, AUSTRALIA

© A separate portfolio for highways
has been created in the Government of
New South Wales. This indicates the
" increasing emphasis placed on the
improvement of the road system in that
country. In a foreword to the ¢MMain
Roads ’ (June 1956), Mr. J. B. Renshaw,
Minister for Highways, has stressed on
the necd for a good system of roads for
increased productivity. The following is
an extract from his foreword :

Roads form one of the most effective
means to promote both economic efficien-
cy and social welfare. They are the first
requirement for the development of
resources. They facilitate the movement
of men and goods employed in productive
work ; connect farms and forests to
markets, railways, airports and seaports ;
and enable finished products to reach the
ultimate consumer. The greater the
speed and the lower the cost of transport
the more the national productivity can
be increased, and standards of living
improved.

The movement of defence personnel and
equipment also calls for roads, as does
the transport of the products of our
defence industries, and of other indus-
tries which will aid in defence.

Good roads result in a reduction in
total transport expenditure and can
increase production and. income. This
is necessarily reflected in an expansion of
national revenue. '

Much money is necessarily needed to
achieve roads improved to the standard
necessary to serve properly the traffic of
to-day, and of the years immediately
ahead. Many of our most important
roads are deficient in width, and their
pavements deficient in strength. We
have many old bridges requiring replace-
ment, and we need also a big increase in
the milage of gravelling on carth roads,
especially in western areas.

(From ¢ Main Roads’, June 1356).

3. PHILIPPINE ROAD DEVELOPMENT

© VILLAGERS and small farmers of
the Philippines will receive the Jargest be-
nefits from the § 29.1 million aid which
the TUnited States is providing during
the 1956.

Roads are being built to open up new

land to farmers. In the island Mindanao,
more than 500 miles of new roads are

being built to make undeveloped areas
more accessible, By the end of fiscal
year 1955, more than 250 miles of public
roads in the Philippines had been cons-
tructed or repaired with the help of U. 8.
technical aid.

(From * World Construction’, July 1556).
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4. AIDS TO TRAFFIC FLOW

One-way Streets

0O IN towns where a suitable street
pattern exists, much relief of congestion
can be obtained by introducing a one-
way system. Increased traffic speed re-
sults, and junctions can be controlled
more easily by traffic signals with less
time lost by waiting at the signals than
with the normal two-way traffic. Safer
conditions can also be produced for pedes-
trians crossing the road. Although
vehicles may have to travel more dis-
tance, it is doubtful if the running costs
of the added distances are greater than
the cost of the delays which would other-
wise be experienced.

Considerable investigation and thought
are desirable before a one-way system is
introduced and a prior period of experi-
mental working is an advantage.

Traffic Signals

In general, roundabouts at road junc-
tions are better than traffic signals, but
usually in towns they are too expensive
owing to the necessity for demolishing

5. ASPHALT

O A new instrument that provides the
first accurate predictions of thelife expec-
tancy of asphalts has been developed by
scientists at Shell Development Co.

The instrument—a sliding plate micro-
viscometer—measures resistance to flow
under carefully controlled temperatures
and shear forces. Its accurate measure-
ments are expected to provide uniformly
superior roads by permitting selection of
asphalts with proper viscosity and great
resistance to change.

The Ley to precision in the test is that
measurements are made on an extremely
thin film of asphalt—about a hundredth
of a millimeter thick. By using such thin

samples, tests can be run under conditions .

similar to those existing in ordinary
pavements,

The chief advantage of the instrument,
according to Shell asphalt engineers, is

property. Signals interrupt the conti-
nuity of traffic flow, but do atford better
conditions for pedestrians crossing the
road.

At anormal two-way intersection turn-
ing traffic often produces complications.
Vehicles turning right impede following
traffic whilst waiting to turn, and oppos-
ing traffic when making the turn.  Clear
and adequate marking of traflic lanes is
required, and where turning right traffic
is heavy, a three-phasc signal system
may be helpful. Turning traffic also
produces difficulties for the pedestrian.

In certain special cases where there is
a main route with less important side
roads, it may be possible to arrange a co-
ordinated system so that if a driver con-
forms to a certain speed whichis indicat-
ed, each signal will be in his favour as he
travels through. Tt operates in Dussel-
dorf, and very effectively. It is an
eftective means of controlling traffic
speed and thus reducing accidents.

(From The Journal of the Institution of
MMunicipal Engineers, dugust 1956).

DURABILITY

that results indicating the durability of
the sample are expressed in absolute
physical units—data never before attai-
nable.

To gauge the asphalt’s durability, the
viscosity of the film is measured, subjected
to aging processes, then measured again.

In making the test, a minute quantity
of asphalt is put between two polished
glass plates and pressed out to form a thin
film. One plate then is moved across the
other and the sample is sheared. The
shearing force and the temperature are
carefully controlled and recorded.

The movable plate is attached toa wire
that is connected to a simple balance
beam pivoted on agate bearings and poli-
shed steel knife edges. Weights hung on
the beam provide the shear force. Tem-
perature is controlled by a water bath.
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An electronic circuit is used to follow
the movement of the glass plate. This
movement may be measured directly by
reading the micrometer on the instrument.
It is also possible to mark the displace-
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ment of the glass plate on a millivolt
recorder.

(From ¢ Engineering News Record’,
July 19 1956).

6. MEASUREMENT OF DYNAMIC STRESSES

© ONE of the functions of a road is to
spread the loads applied by traffic so that
the pressures on the subsoil are too low to
produce permanent deformation. To
design flexible roads from considerations
of stress, the stresses developed in the
subsoil under roads of various types and
thicknesses must therefore be Lkiown.
The problem is thus to ascertain how
much the stress in the soil is reduced by
different thicknesses and different types
of flexible construction and to determine
the part played in this by the various
types of layer that make up the flexible
road. In the experiments, conducted by
the Road Research Laboratory in U.K.
the dynamic vertical compressive stresses
set up when vehicles are run over the
test road are measured using piezoelectric
quartz gauges embedded in the road
surface and at various depths in the sub-
grade.

The stress applied by the vehicle wheel
to the road surface was found to be 11 to
2 times the inflation pressure of the tyre,
and to be a steep-fronted pulse of short

duration. The stresses in the soil are
much smaller and of longer duration.
The evidence obtained indicates that the
stress applied to the road surface depends
largely on the inflation pressure of the
tyre, whilst that in the subgrade depends
upon the wheel load.

As expected,, the stresses in the sub-
grade were found to decrease with increase
in the thickness of construction and with
the depth below the surface, and to depend
greatly upon the type of construction.
The work so far indicates that the stresses
in the soil when a hot-rolled asphalt
wearing course is used are considerably
less than with coated macadam. A tar-
coated stone base gives lower stresses than
a dry stone base. The stresses in the
subsoil beneath the tar-coated stone sec-
tions increase with increase in the tempe-
rature of the road, but the precise relation-
ship has still to be determined.

(From ¢ Report of the Road Research
Board, U.K. 1955 7).

7. TRAFFIC CONTROL POST

® A roundabout is generally adopted
where there is a heavy right hand traffic
and several roads meet., The Specifica-
tions and Standards Committee of the
Indian Roads Congress recommended
that roundabouts are suitable where
intersecting motor traffic is 60 per cent
of the total motor traffic on all the roads
that meet or where the fast-moving traffic
turning right is 35 per cent of the total.

It is not always that roundabouts of
suitable size can be constructed in urban
areas. In such cases, regulation of traffic
by a policeman minimises accidents. In
a hot country, the policeman on duty
requires protection from the rain and the
sun.
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A design for a reinforced concrete
traffic post with a canopy is shown in the
Figure on page 22,

It consists of a cylindrical vertical
column with a sloping circular canopy at
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the top, and is designed as a cantilever
against wind pressure at 30 b per sq. ft.
uniformly distributed load but not to
withstand the impact of moving vehicles.
The column and the base are built
monolithic with the canopy.

8. A NOVEL BUTTRESS FOR AN ARCH ROOF

© IN the construction of a roof over a
market at Audubon, N. J., U. 8. A., with
an unobstructed floor area of 113 ft 6 in.
by 1541t 6 in., two-hinged laminated-
timber arch ribsare supported by rein-
forced conerete rigid frames with horizon-
tal top and bottom members and a
vertical member that acts as a column for
a low exterior wall. The Dbuttresses
transmit the horizontal thrust to a tie
below the floor slab. The vertical loads
are carried by tubular metal columns bet-
ween the top and bottom members of the
frame, forming a low arcade along the
sides of the main area, see Fig.

—
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(From ¢ Concrete & Constructional Engi-
neering’, September 1956).

(Continued from page 17)
Structures in Steel and Light Alloys

Only six Papers appeared in this section,
three of which dealt with the maintenance
of steel structures. Dr. K. C. Rockey’s
Paper summarises the results obtained
from several hundred tests on web plates
of model light alloy plate girders to
investigate behaviour under pure shear,
pure bending and combinations of shear
and bending. As a result new formulae
are presented for the design of intermediate
vertical stiffeners and light alloy web-
plates, on the principle that rational safe
unit stresses can only be determined by
considering their relation to the ultimate
carrying capacity of the structure asa
whole. The proposed formulae recommend
that the web plates of light alloy plate
girders should, in certain circumstances,
be designed to operate beyond the buck-
ling load.

The three Papers on maintenance of -

steel structures present a thorough treat-
ment of the problem of protection against

“corrosion for steel structures of all types

and in varied locations, and show a large
measure of agreement on essential points,
The Paper by M. F. Palmer discusses
some of the faults in design of structures
which lead to serious maintenance pro-
blems such as inaccessibility of details,
water pockets, unprotected roller nests
and inadequate expansion joints. The
cleaning and painting of steel work arc
discussed in detail including wire brush-
ing, grit blasting, phosphating, flame
cleaning and pickling in relation to paint-
ing, metal spraying and galvanising. All
contributors agrec on the superiority of
welded construction from the standpoint
of maintenance. Mr. Palmer also discusses
the repairs on Tower DBridge where a
limited use was made of a method of
repairing rusted rivet heads by thoroughly
cleaning the surrounding space and
welding the heads to the plate, instead of
the more expensive process of cutting out
the old rivets and replacing with Dolts,
Tests which have been made indicate that

this type of repair provides the full

strength of the original connection,
(To be continued)

~(From* The Surveyor®, 28th July 1956.)
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ABSTRACTS

HANDBQOK OF GRAPHIC
PRESENTATION by C. F. Schimid.
The Ronald Press Company, New York.

HIS book provides information on all
aspects of presentation of statistical
data by means of charts or graphs. When
statistical data are properly presented by
means of charts or graphs, they provide
a visual impression of the variations
which are not apparent in tabulation.
The book contains 11 Chapters on various
types of presentation. Of particular
interest to enginecrs are chapters dealing
with the basic principles-and techniques
of chart design, drafting techniques,
rectilinear co-ordinate charts, bar and
column charts, semi-logarithmic or ratio
charts, and frequency graphs and related
charts. The book is profusely illustrated
with examples.

THE SAMPLING AND ANALYSIS
OF ROLLED ASPHALT AND COA-
TED MACADAM by G M. Gough.
Road Research Technical Paper No. 36,
Her Majesty’s Stationery  Office,
London, 1936.

WHEX a sample of bituminous mix-

ture from an asphalt or tar macadam
plant is analysed, two assumptions namely
that the method of analysis is accurate
and that the sample is representative
are made.

The Paper describes the work done with
a view to establish the accuracy of the
different available methods of analysis
and the sampling procedures used. The
methods studied arc the British Standard
method of analysis and the ““Rapid”
methods of analysing bituminous mix-
tures. The conclusion 1is that these
methods are capable of giving accurate
results on laboratory prepared samples of
known compositions. Study of samples
of rolled asphalt and bitumen macadam

taken from 20 cwt. batches mixed in a
commercial plant revealed that errors
arise from poor mixing so that the
composition of a single mix differs from
part to part and from inadequate samp-
ling. The " variations in composition
arise mainly from non-uniform distribu-
tion of stone and generally high stonc
contents are associated with low bitumen
content., When sampling is carried out
according to the British Standard require-
ments, a representative sample is obtain-
ed provided that the variations in
the mixed matcrial are not excessive:

STANDARD RECOMMENDED
PRACTICE FOR WINTLR CONCRE-
TING. Reported by AGCI Committee
604. Journal of the American Concrete
Institute, June 1956.

IR-entrained conerete and addition of
one per cent of caleium chloride
by weight of ecment are recommended in
cold weather. They permit a reduction
in the time newly placed concrete should
be protected. The use of accelerators and
antifreezes, kecping of temperature re-
cords, heating of materials, subgrade
preparation, protective coverings, heated
enclosures, curing, and form removal are
discussed for several types of concrete
structures and preforred methods are
indicated. Supplementary material on
the eflect of curing temperature on con-
crete strength are given in an appendix.
A list of selected references is included.

STRENGTHENING STEEL STRUC-

TURES BY MEANS OF PRESTRES-

SING. BY R. Szilard, The Engineering
Journal, October 1955. Published By
The Engineering Institute of Canada.

HE structural designer is often faced
with the problem of strengthening

an existing steel structure which has be-
come inadequate to support increascd
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dead or live loads. Structural steel has
in this respect an advantage over rein-
forced concrete, since it is readily rein-
forced by means of riveting or welding.
To the designers these methods are well-
known. Prestressing can offer new and
more economical wayvs of reinforcing
existing steel structures. This article
deals with the design equations covering
the problems conneccted with strength-
ening by means of prestressing.

TRAFFIC ACCIDENTS AND VIOLA-
TIONS—Bulletin 120, Highway Rese-
arch Board, 2101, Constitution, Wash-
ington, D. C.

THIS bulletin contains the following

five Papers presented at the 34th
Annual Meceting of the Highway Rescarch
Board, Jannary 1935.

(1) ““ Role of Roadway Elements in
in Pennsylvania Turnpike Acci-
dents,” which presents a few of the
results from a two-year study of
accidents on the Pennsylvania
Turnpike.

(2) “Relation of Accidents to Speed
Habits and Other Driver Charac-
teristics.” ‘

(3) ¢ The Habitual Traffic Violator,”
which reports the results of inter-
viewing 300 habitual violators to
determine the factors surrounding
their violation and to obtain infor-
mation concerning their psychologi-
cal characteristies.

(4) < Comparison of Types of Traffic
Violations for Diffcrent Years.”

(5) ¢ Automobile-Crash Injuries.”

THE USE OF ELECTRO-OSMOSIS
FOR THE DRAINAGE OF NON-
SATURATED SILTY LOAM PAVE-
MENT SUB-BASES. By L.L. Simon,
Nettleton and G. Cordingley. New
Zealand Engineering Journal,
February 15, 1956.

HE stability of flexible pavements is
governed to a large extent by the
bearing capacity of the subgrade or sub-
base. It was found that the bearing
capacity of silty loam sub-bases of acro-
dromes could be considerably increased

25
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by a small reduction in their moisture
content. As normal drainage methods
are often impracticable, laboratory and
field tests were carried out to determine
whether it was possible to reduce the
moisture content to the desirable range
by the use of clectro-osmosis.  This
Paper gives the outline of the theory in-
volved, and describes the tests, which
were carried out jointly by the Roads and
Aerodromes Section, N. 8. W. Branch,
Commonwealth Department--of Works,
and the Soil Mechanies Tahaintory of the
N. 8. W. University of Technoloyy.

SPECIFICATION FOR STANDARD
SAND—Indian Standards Institution,

Delhi. ? / 0] ,
TESTING of cemer t?s 5?\' 'y»itﬁpt)_ﬁ&nt

partof the control exercised dver quali-
tv of materials used in construetioni” work,
This work has been hitherto hampered by
the lack of an Indian Stadtilird Sand
which could be used in .place.of "Leighton
Buzzard Sand which had to be imported
from England. During the war, difficul-
ties in obtaining sufficient quantities of

. Leighton Buzzard Sand necessitated find-

ing a substitute within the country and
this resulted in a large amount of
investigation being carried out by the
Government Test House, Alipur, and later
by the IST teehnical committee.

As a result of these investigations, the
sand found near Ennore in Madras State
was found suitable as a substitute for
Leighton Buzzard Sand.

The specification lays down physical
and chemical requirements for the stand-
ard sand and stipulates a certificate of
conformity to the standard from the
Conecrete Research Laboratory, Chepauk,
Madras, which also supplies standard sand
to those who require it.

SIMPLE METHODS OF FLEXIBLE
PAVEMENT DESIGN USING CONE
PENETROMETERS—A. J. Scala,'New
Zea}]and Engineering, February, 15,
1956.

ECATUSE of the time and cost involved,

very few road authorities use a strength

test in evaluating the subgrade of a road.

The Paper sets out two simple and quick

methods of obtaining the strength in the

field, using either a static or dynamic
j

[RUSEE ’
~ -

ChoY . o

A



Transport-Communications Monthly Review

cone. Reasonable correlation has been
obtained with field California bearing
ratio. Methods of estimating pavement
thickness from test results are presented.

LAW AND THE ENGINEERING -
THE LAW OF CONTRACT AND
NEGLIGENCE AS AFFECTINGENGI-
NEERS—by C. F. Mayson, Chapman &
Hall Ltd., 37, Essex Street, W.C. 2,
London, 635, Highway Research Board
Bulletin 112.

THE book deals with those aspects of

English Civil Law-—as opposed to
Criminal Law—which are essential for
Engineers. These include the law of con-
tract, law relating to negligence & nuis-
ance, law relating to employment and the
safety rules laid down by various enact-
ments such as Factories Act. The matter
is arranged in 3 parts and contains 24

chapters. Part one deals with the Eng-

lish Legal system. Part two which has
14 chapters deals with the various aspects
of the Law of Contract. The third part
deals with the Law of Negligence. Appen-
dices give extracts from Acts of Parlia-
ment and decided cases.

EFFECTS OF TRAFF1C CONTROL
ON STREET CAPACITY, Bulletin 112
of the Highway Research Board.
Washington, D. C.

HIS bulletin contains four Papers pre-
sented at the 34th Annual Meeting o
the Highway Research Board. :

1. <« Capacities of Narrow Streets with
Manual Control and Signal Control,”
discusses a field survey of capacities
of some intersections.
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2. <« (Capacities of One-Way and Two-
Way Streets with Signals and with Stop
Signs,”” covers a study of traffic at four
intersections while the traffic signals were
in normal operation and also while two-
way stop signs were used in place of the
traffic signals.

3. ¢« Starting Delayand Time Spacing
of Vehicles Entering Signalized Inter-
sections,” reports on an experiment in-
tended to measure some typical values of
spacing and starting delay, to examine
the variability of these both {rom
intersection to intersection and from
day-to-day at the same intersection,
and to relate these wvalues and their
variabilities to physical and traflic
conditions.

4. ¢ Effect of Parked Vehicle on
Traffic Capacity of Signalized Intersec-
tions,”” describes an cxperiment to
evaluate quantitatively the ecffect of
a single parked ecar in an intersection
approach. :

]

STEEL FOR PRESTRESSED CON-
CRETE - PART 1. PLAIN HARD
DRAWN STEEL WIRE-B. S. S. 2691 -
PartI- 1955-British Standards Institu-
tion, London, W. 1.

HE standard specifies the process of
manufacture, quality, diameters of the
finished wire tensile strength and proof
stress. Details of a cold bend test and
the number of tests to be performed are
given.
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

X. BRIDGES AND OTHER
STRUCTURES

1. American Construction Works—
Third Tube of the Lincoln Tunnel,
Bridge Tube Phoebus—Norfolk,
Lake Pontchartrian Bridge ;
Schweizerische Bauzeitung, Vol. 74,
No. 13, 31, March 1956, pp. 180-183
(in German).

2. Influence Lines for Reactions of
Continuous Trusses ; ANDREW JOHN
PyrA, Proceedings of the American
Society of Civil Engineers, Vol. 32,
No. 872, March 1956, Paper No.
114, pp. 1-16.

3. Arching Action Theory of Masonry
Wells; E. L. McDowerr, K. E. Me-
Kee and E. SeviN, Proceedings of
the American Society of Civil
Engineers, Vol. 82, No. ST 2, March
1956, Paper 915, pp. 1-18,

4. Load Test on Prestressed Concrete
Beam at Sone Bridge ; B. S. Maruvug,
Indian Concrete Journal, Vol. 30,
No. 6, June 1956, pp. 169-174.

5. Competitive Design of Reinforced
Concrete  Structures; S. SHIVA-
pAsANI, Indian Concrete Journal, Vol.
30, No. 6, June 1956, pp. 192-194.

6. Prestressed Concrete as Applied to
Building Frames ; Fraxcis WALLEY
AND HEreH CAMPBELL  ADAMS,
Proceedings of the Institution of Civil
Engineers, Part 3, Vol. 5, April 1936,
No. 1, pp. 70-104.

7. The Stanchim Problem in Frame
Structures Designed According to
Ultimate Carrying  Capacity;
MicuaEL REX HorNE, Proceedings of
the Institution of Civil Engineers,
Part 111, Vol. 5, April 1956, No. 1,
pp. 105-160.

1)

-~

10.

11

12

13.

14.

16.

Prestressing with Stranded Wires,
the Leonhardt and Losba Systems ;
Concrete and Constructional Engineer-
ing, Vol. 4, No. 4, April 1956, pp.
323-333. ‘

Analysis of a Parabolic Arch of
Uniform Thickness; V. A. Morcoxy,
Concrete and Constructional Engineer-
ing, Vol. LI, No. 4, April 1956, pp.
335-344.

Joint in Precast Frames; C. H.
DoesiE, Concrete and Constructional
Engineering, Vol. LI, No. 4, April
1956, np. 343-350.

The Theoretical and Practical
Basis of Cruciani Centering ; Frino
Crvciaxt, Travaur, Vol. 40, No. 257,
March 1936, pp. 117-122 (in French).

Effect of Distortion of a Stiff-
Jointed Frame on its Plastic
Collapse Load; J. W. H. Kixg and
De Jexkgixs, Vol. 201, No. 5229,
April 13, 1956, pp. 320-323.

Prestressing Practices in Bridge
Building ; J. C. Ru~xpLETT, Proceed-
ings of the American Society of Civil
Engineers, July 1955, Paper No. 733.

84 Tons of Girder Sets Record—
Precast, Then Post-Tensioned in
Two Steps; The Engineering News
Record, Vol. 156, No. 21, 24, May
1956, pp. 51-54.

Prestressing with Deflected Strands
—Neat Step in Prestressing Con-
crete ; Ross H. BRYAN, The Engineer-
ing News Record, Vol. 156, No. 24, 14th
June 1956, pp. 45-48, -

The Reduction of Stress by Alter-
nating Forces in the Highly Com-
pressed Fibres of Heavily Loaded
Concrete Structures; A. Mocaray,
Annales des Ponts et Chaussees, Vol.
126, No. 3, May-June 1936, pp.281-316.
(in French.)
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17.

18.

19.

20.

21.

23.

26.

Buckling under Complex Loading ;
AN Procrer, The Engineer,
Vol. 201, No. §338, 15th June 19356,
pp. 667-669.

Uniformly Distributed Loading for
Laboratory Tests; J. 8. CAswWELL,
The Engineer, Vol. 201, No. 5238, 15th
June 1956, pp. 669-670.

Angle Sections in Bending—Deter-
mination of Limiting Design
Stress ; J. JexxiNas, The Engiueer-
ing, Vol. 181, No. 4712, 24th June,
1956, pp. 538-559.

Wire and Steel for Prestressed
Concrete; H. KExTt PreESTEN, Civil
Engineering, Vol. 26, No. 6, June
1956, pp. 46-49, ;

Analysis of Gable Frames by
the Column Analogy Method;
E. S. E. LyLE, Concrete and Construc-
tional Engiveering, Vol. LI, No. 6,
June 1956, pp. 389-304.

2. Bridges Liable to Mining Subsi-

dence ; Concrete and Constructional
Enginering, Vol LI, No. 6, June 1956,
pp. 395.

Design of Tee-Beams and EIll-
Beams ; R.J. BartLETT, Concrete and
Constructional Engineering, Vol. LI,
No, 6, June 1956, pp. 399-402.

The Avalanche Protection at
Gourette ; A. Lacaze, Rurue, Gene-
rale des Roules et des Aerodromes,
No. 293, June 1956, pp. 53-54 (in
French).

. Analysis of Unsymmetrical Foot-

ings and Pile Arrangements;
J. T. GrEGG, Roads and Engineering
Construction, May 1936, pp. 43-45,
134 & 136.

Sustained Load Strength of Eccen-
trically Loaded Short Reinforced
Concrete Columns; T. M. VigsT,
R. C. ELsTNER, and E. E. HoaNESTAD,
Journal of the American Concrele
Institute, Vol. 27, No. 7, March 1956.

30.

31.

33,

34.

35.
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. Structural Stability Applied to

Wooden Structures—Part 2, Calcu-
lation of Constructions in General ;
G. Vraix and J. GRENzEL, Annales de
I’ Imstitute Technique du Baliment et
des, Travaux Publics, Vol. 9, No. 102,
June 1936, pp. 483-569 (in French).

Two Prestressed Concrete Bridges
with Hollow Girders of Precast
Vacuum -~ Treated Elements ;
R. Moraxprand F. PicciNixi, Journal
of American Concrete Institute, Vol.
27, No. 7, March 1956, pp. 757-760.

Load Capacity of Concrete Beams
in Bending; AxE HoLMBERG, Journal
of American Concrete Institute, Vol.
27, No. 7, March 1956, pp. 767-770.

Design Constants for Beams of
Variable Section ; Max W. StravUss,
Journal of American Concrete Insti-
tute, Vol. 27, No. 1, April 1956, pp.
§39-840.

Cracking in Reinforced Concrete
Flexural Members; Artutvr P.
CLaRrk, Journal of the American Con-
crete Institute, Vol. 27, No. 8, April
1956, pp. 851-862.

2. Investigation of Stud Shear Con-

nectors for Composite Concrete
Steel T-Beams ;1. M. Viest, Journal
of the American Concrele Institute,
Vol. 27, No. 8, April 1956, pp. 875-
891.

An Iteration Method of Frame
Analysis; B. M. TrHavani, Indian
Concrete Journal, Vol. 30, No. 8§,
pp. 138-142.

A Method of Solving Fixed Beams
by the Relaxation Principle;
Asore Durts, Indian Concrete
Journal, Vol. 30, No. 5, pp. 159-161,

Ultimate Flexural Strength of
Prestressed and Conventionally
Reinforced Concrete Beams;
J. R. Jan~xeY, E. HocENESTAD and
D. McHEexry, Journal of the
American Concrete Institute, Vol. 27,
No. 6, February 1956, pp. 601-620.

o
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LIST OF PUBLICATIONS ADDED TO THE ROADS WING LIBRARY
DURING AUGUST & SEPTEMBER 1956,

. Bushalten {Bus-stops) Memoran-

dum No.13 (The Royal Dutch Tourist
Associntion, Hague.)

Progress in the Construction of
Solid Bridges by Prestressed Con-
crete (Translated from German)
by Herberg W. (Translated by the
INSDOC National Physical Labora-
tory of India, Hillside Road, New
Delhi).

. Bulletin No. 142 Cougres De La

Route 1936 (The Permanent Inter-
national  Associastion of  Road
Congresses, Paris.)

4. Statistical Year RBoaok Annuaire

Statistigue 1955  (Published by
ti)e United Nations Publications,
New York),

The Ninth Year of Freedom Aug.
85—Aug. 56, (Published by the All-
India Congress Committee, 7, Jantar
Mantar Raad, New Delhi).

Conference on the Correlation
between calculated and observed
Stresses  and Displacements in
Structures (Final Volume). Publi-
shed by The Institution of Civil Engi-
neers, Great (eorge St., Westminister,
London 8. 1. 1., 1956.

ENGINEERING AS A STABILISING INFLUENCE

The enginecr works within his own social Jrame, and as the
modern world is organized into national states, his work has fo be shaped
to suit them and their demonds.  Within these limits his work is a strong
stabilizing influence. On the one hand it aroids the angry disconfent
whick is {nevitable when no change geems possible, and on the other the
complacency which assumes that everything is after all as good as it can

be and that nothing nced be done abaust it.

Unlike the fine arts, which

are always having to make a fresh start because something has heen done
8o well thal it cannot be done again, it moves in an ordered progress in
which every new step is a real advance and leads  fto others beyond it.
Sueh a process satisfies both man’s desive for order and stabif ity( and his

tove of novelly.

—Sir Mayrice Bowrqa.,
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BUDGETS AND ADMINISTRATION REPORTS

GOVERNMENT OF ASSAM BUDGET FOR 1956-57

The following extracts have been taken from the Civil Works Budget of the

Government of Assam for the year 1956-57.

Revenue (Civil Works)

(In lakhs of rupees)

Revised | DBudget
Heads Acfua,l% estimate } estimate
1954-55 | qg55-56 | 195657
J
Tolls on Roads 0.17 0.35 0.40
Rents 2.62 2.97 3.00
~

Ferry Receipts . \ 4.89 5.00 5.81

s from Central Road Develop-
Trr:lxé;ft?llfkccrcixrit 83.24 5.64 3.90
Miscellaneous 6.69 4(33 a(i) 159
Recoveries of Expenditure 1.30 0.55 b7
Contribution from the Govt. pf India

for construction of certain bridges on ) - 50

the North Bank of Brahamputra — 4.50 J
Contribution from the Govt. of India for ,

construction of Jawai-Badurpur Road — 10.64 9.86
Contribution from Govt. of India for

construction of State Roads of econo- L 5,93

mie or inter-State Importance — 7.50 2
Deduct—Refunds -0.73 -0.41 -0.41

Total 98.18 41.41 43.55
Expenditure (Civil Works)

Buildings .
Original Works 61.24 121.83 165.74
Repairs 17.48 18.62 21.01

Communications |
Original Works 23926 344.79 327.88
Repairs 99.97 150.59 142.29
Miscellaneous
Original Works — 0.24 —
Repairs 11.83 0.08 0.07
Stock and other Suspense Accounts 13.09 2.07 2.27
Regrant of Lapses — 4.00 8.00
Grants-in-aid for Communications 15.91 12,94 12.97
Net Establishment 39.30 60.94 65.87
Net Tools and Plant 6.38 11.80 8.00
Deduct—Recoveries -24.86 -148.34 -140.87
Total 453.42 583.56 613.23
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, .~ Heads Actuals | Revised Budget,
: 190':—%5 estimate estimate
D9 1955-56 1856-57
Capital Account of Civil Works outside the Revenue Accounts
Original Works
Buildings 4.68 18.70 155.46
Communications 80.12 137.18 125.43
Tools and Plant and Establishment
Charges etc. 4.43 16.96 - 21.60
Total 89.23 172.84 - 302.49
Revenue from Roads
Receipts under the Motor Vehicles
Act 0.07 16.36 16.43
Receipts under the Assam Motor Vehi-
cles Taxation Act 37.19 24.13 31.13
Recoveries of Over Payment 0.02 0.44 0.41
Fees and other Receipts 0.23 — —
Deduct—Relunds ~0.04 -0.03 -0.03
Taxes on sale of Motor Spirit 23.68 24.45 30.15
Taxes on sale of Lubricants 3.06 3.21 9.51
Total  64.21 68.56 87.60

(In lakhs of rupees)

GOVERNMENT OF ASSAM BUDGET FOR 195657

(A brief review with reference to Civil works)

THE budget estimate of the Government

of Assam for the year 1956-57 indi-
cates revenue receipts of Rs 2189.85
lakhs against an estimated revenue
expenditure of Rs 2554.24 lakhs leading
to a deficit of Rs 365.09 lakhs. The
revenue  estimates for 1955-56 (Revised)
placed revenue receipts at Rs 2143.86
lakhs and revenue expenditure at
Rs 2241.89 lakhs with a deficit of
Rs 98.03 lakhs. = Actuals for 1954-55
revealed revenue receipts of Rs 1623.19
lakhs and revenue expenditure of
Rs 1921.63 lakhs resulting in a deficit of
Rs 298.44 lakhs.

Revenue expenditure on Civil Works
for 1956-37 is estimated at Rs 613.23
lakhs which works out to 28.0 per cent of
the total State revenue. It was Rs 583.56
lakhs in 1935-36 (Revised Estimate) and
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Rs 453.42 lakhs in 1934-35 (Actuals)
which amounted to 27.2 per cent and 27.9
per cent of the State revenue for the cor-
responding years.

Expenditure for communications alone
(original works and repairs only) for
1056-57 is placed at Rs 470.17 lakhs which
is 21.5 per cent of the total State revenue.
The corresponding ratios for 1953-56
{Revised Estimate) and 1954-55 (Actuals)
were 23.3 per cent and 20.9 per cent
respectively.

Apart from the revenue expenditure a
sum of Rs 302.49 lakhs has been provided
for Civil Works for 1956-57 on account of
capital expenditure outside the revenue
account which is against Rs 172.84 lakhs
for 1955-56{ Revised Estimate) and Rs 89,23
lakhs for 1934-55 (Actuals).
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Job No.

Name of work

Amount
(Rs in lakhs)

1638-A8 37

1635-BM 3

1636-BM 3

1639-DLH 2

1645-DLH 1

1641-HP 22

1642-HP 22

1634-PB 22

1643-PB 1

ASSAM

Purchase of a manboat for use at Goalpara
Jogighopa ferry crossing on N.H.
No. 31 & 37, _

BOMBAY

Wideniné and improving the lengths of mile 93
passing through the Basin of Lake Beale,

Widening and improving the lengths of
mile No. 94 passing through the basin of
Lake Beale.

DELHI

Construction of a bridge over Barapula
Nala in bye-pass connecting N. H. No. 1
with N. H. No. 2 from Railway siding
to Mathura Road.

Raising Upper Bela road to the standard of
N. H. part III-subhead Bridges & Drainage,
N. H. No. L.

HIMACHAL PRADESH

Purchase of jeeps and trucks required in
connection with the construction of H.T.
Road (N. H. No. 22,)

Construction of 8-ton capacity explosive mag-
azine at Wangtu in Himachal Pradesh.

PUNJAB

Strengthening of high level bridge over Sirsini
Nadi in mile 9 of Ambala-Kalka Road
(N. H. No. 22,)

Electric installation in the Inspection Bungalow
at Samalkha and in Munshi Khana and
Kitchen attached thereto.

i

0.11

1.04

1.05

5.92

1.50

1.29

0.12

0.09

0.02

E ———
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This 43 RB Excavator is giving
efficient service on the
CHAMBAL HYDEL &
IRRIGATION SCHEME,

as are the 300 and more

BUCYRUS machines operating
in INDIA.

i

GREAVES

).Forbes Stree

Please mention this journal when replying to advertisements,
vii
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Built-in quality and latest
scientific application make
CANARA SPRINGS the

Queen of Springs.

%

=N NN

. MANUFACTURERS :

THE CANARA WORKSHOPS LIMITED,
MANGALORE—3.
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MILLARS’

HIGHWAY COMBINED
DRYING AND MIXING
MOBILE UNIT

Single and two-coat Asphalt—Hot process.
* The production of Pre-coated Chips.

* Sand drying; drying and warming Chips
for Surface Gritting.

" * Re-heating old Asphalt for relaying on
maintenance contracts.

* The production of all types of Bitumi.
nous Macadams and Cold Asphalts.

* The Unit is completely self-contained
with its own Diesel Driving Engine and
Oil.firing Equipment and easily transport.-
able. '

MILLARS TIMBER & TRADING CO., LTD.

‘ | (Estd: 1902)
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY - 27.

'GANNON, DUNKERLEY & CO., (MADRAS) LTD.
" CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

B

| Specialists in Design and Construction of R. C. C.
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.

Please mention this journal when replying to advertisements.
’ X

Please mention this journal when replying to advertisements,
xi
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Telegrams: “VITOPUS”, Madras.
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by redesigning
your

concrete mixes
with
\ 'LISSAPOL N

For full particulars, write for
“BUILDING PRODUCTS LEAFLET NO, 3"

IMPERIAL CHEMICAL INDUSTRIES (INDIA) PRIVATE LTD.
Calcutta Bombay Madras New Delhi

1ICG 597

Please mention this joarnal when replying to advertisements.
viii

More than 2,00,000 miles
- and this LEYLAND ‘COMET® .

Forward-controlled chassis, de-
signed specially to combine
large body <cpace with casy
handling; 6-cylinder wvertical
direct-injection compression ig-
nition engine; average payload
714 tonsg

N

othly as ever!

)

It's the only Zi-ton payload chkassis made in India!

Mr. Jagadeeshwariah, well-known Secunderabad
operator, bought his first Leyland ‘Comet’ five
years ago. “This chzssis has now covered over
2 lakh miles and it has proved to be extremely
reliable and economical. I unhesitatingly recoms-
mend that there is no finer vehicle obtainable
today,” he says. Mr, Jaegadeeshwarich now has
four ‘Comety’, and is thinking of buying a fifth
‘Comet’ to add to his flect!

Main Dealers: &5
For Bombay, Saurashtra, Cutch and Hyderabad:
Automotive Manufacturers Private Limited
108 Bazar Ward, Kurla, Bombay

For West Bengal:

Associated Indian Enterprises (Private) Ltd.
P 33, Ganesh Chandra Avenue, Calcutta 13

For Delhi, Madhya Bharat, Punjab, Pepsu, Rajasthan,
Himachal Pradesh, Bhopal and Madhya Pradesh:
Globe Motors Private Limited

Prithvi Mansions, Asaf Ali Road, New Delhi

For Andhra, Madras, Mysore and Travancore-Cochin:
George Oakes Private Limited

36-D Mount Road, Madras 2

iz
. .
é The Leyland ‘Comet’ passenger %/

chassis offers extra reliability and Z
% ~ ,4
% safety, Special springs. for more //
/ comlortable riding. Choice of two :J
7 models. Widely ‘used by State 7
é Governments, Municipalities and ;/;
g leading firms and organisations. %
7 7

.

"////////////////////////l//////////////////JW////////////:

For Assam:

Messrs. James Warren & Co., Ltd.

Dibrugarh, Assam

For Uttar Pradesh:

Messrs, Dharam Singh Ram Singh (Motors)
Private Ltd.

25 Bhopal House, Lal Bagh, Lucknow and

Messrs. Agarwala Brothers

The Mall, Kanpur

For Vindhva Pradesh:

Messrs. Agarwala Brothers
The Mall, Kanpur

Please mention this journal when replying to advertisements.

ix
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WILD
HEERBRUGG (Switzerland)

World’s

Greatest Manufacturers of
SURVEYING INSTRUMENTS
LEVELS: N-0; N-10; N-2 with

and without circles, and N-3
THEODOLITES: T~12: T-0; T-1;
T-~16; T-2 and T-3
REDUCTION TACHEOMETERS
RDS and RDH

Sole Agents:
RAJ-DER-KAR & CO.,

Commissariat Buildg.,
Hornby Road, Fort,
BOMBAY |

Telegrams: : Telephone
TECRHLAB 262304

Please mention this journal when replying to adveriisements,

<ii
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LW 16

The new LeTourneay -Westinghouse
1O H.P. Tractor

The LW 16 Tractor opens a Special features:
new concept for road construction. ® Fingertip gir-octuated steering
. ® (8 mp.h. travel speed
Speed between jobs, ease of ® Tiltasyou-go blade
handling, coupled with 2 rugged ®  Aflwhes! drive
® 90° turns

and simple construction

make it the ideal machine

ek, cks adoui-d
William Jacks

& Co.Ltd.

Calcutta  Bombay  Madras

for 2 wide and varied range of

earth moving jobs,

VG 266

Please mention this journal when replyingto advertisemeonts,
xili :
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/////»//;;Ww —————, A machine of U,
A : g, Sterli lity givi “W
/@4 UIts %, terling Quality giving //7/
/// . Di Res 5 a concrete performance combining /g/}})
/ high standard of efficiency, dependability //’,/
and mobility in all conditions. %’
.
Totally enclosed drum control. Non- %
7
rusting handwheel, Easily accessible power 7
unit. Powered by Petrol or Diesel %
. Y %;

N

. A Engines and aiso with Electric Motors.
Y g

For the Contractor who wants a
strong, reliabie mixer, the
MAXIMIXAM® s

N
N
N

9

i O

/ Y, » ideal, /
4 1 ‘ Y
77 | e, /////

rF . ~—

7 -
|
7
] —

Il
) W,

7 %

U )
—
P /
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7 iy, '

N
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N

7

% MODEL  [I<S >, MODEL § TS

. iy, /
7 11504 Yy, Y
| { ‘

3

3 Sy

“Ex3TocK TE MIXERS
: l ’““{'—S’F‘ HAND FEED TYPE

(ENGLISH MAKE)

Sqlé Ageits ——
lNDO-AMERlCAﬂ"\COMMERCE PRIVATE LIMITED

- 35, cxm;:A;;"ANJAN AVENUE, SRD FLOOR, CALCUTTA-12  Phone: 23-1709
R ey
EVERY MAX{MIXAM IS BUILT TO WITHSTAND CONTINUOUS HARD USE
;.p.-?u/n-rc. N . - .

Please mention this journal when replying to advertisements.
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7NN WARSOPLROCKS DRI LIS

BITUMEN BOILERS

% GARLICKSFASPHALTSMIXER

CAPACITY 200 GALLONS
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CRUSHING
MACHINE

Please mention this journal when replying to advertisements. ™"

Xv



U
o

Y

A

LI LWL
»ww:—'o

Transport-Communications Monthly Review

Regd. No. M-5653

November 1956

2\\,
i

32

By

.

BESowmaampew

st Juad pust
Qi 02
memtaRNt

Wt bt Yot ek
Lwad
.

& LR LN LR Oy
ERERRERSY

29,

A
@

[y
o

|

publications o1 wte inuidit auieod G,
are available for sale.

Publications,

Volume IX-—Part 4—October 1943
Volume IX—Bound—1945

Volume X —~Part 4—August 1946
Volume XI—Part 4—May 1047
Volume XII—Part 2—January 1948
Volume XII—Part 3—April 1048
Volume XII—Part 4-—March 1948
Volume XII—Part 5-—-September 1948
Volume XII[—Bound—1917-48
Volume XIIT—Part 1—December 1948
Volume XIII—Part 2—January 1949
Volume XIII—Parg 3—January 1949
Volume XIII—-Bound —1948—49
Volume XIV—Pars 1—September 1949
Volume XIV—Part 2—December 1049
Volume XIV—Part 3—December 1949
Volume XIV—Part 4—July 1950
Volume XIV—Bound —1949-50
Volume XV —Part 1—August 1950
Volume XV—Part 2—November 1930
Volume XV-—Part 3—~January 1951
Volume XV—Part 4—August 1951
Volume XV-—Bound—1950-51
Volume XVI—Part 2—March 1952
Volame XVI—Part 3—April 1952
Volume XVI—Part 4—October 1952
Volume XVI—Bound—1951-52
Volume XVII—Part 1—December 1952
Volume XVII-—Part 2—January 1953
Volume XVII—Part 3—January 1953
Volume XVI[—Part 4—December 1933
Volume XVII--Bound —1952-53
Volume XVIII—Part 3—January 1934
Volume XVIII-Part 4—March 1935
“Voluiue XVIII—-Bound —1953-54
Volume XIX—Part 2—-May 1935
Volume XIX—Part 4—Sept. 1955
Volume XIX—-Bound-1954-55

Volume XX —Part 1—0October 1935
Volume XX —Part 2-—~November 19533
Volume XX —Parg 3—December 1955
Road Research Bulletin No, 1

Road Research Bullotin No, 2

Proccedings of the Chief Engineers’ Conference at Na

Development in India

Papor No. 167—Design of Small Bridges and Culverts by Goverdhanlal
. - Dimensions and Weights of Road-Design Vehicles .

are

eae

inclusive of postage, ete.

g"};ur on the Po.s.t-war Road

Recommended Practies for tho Location and Layout of Roadside Motor Fuel

Filling Stations

Type Designs for Fuﬂong and Boundary Stones
Route Marker Signs for National Highways

Standard Specifications and Code of Practice for Road'ﬁridges—Sect.ign I--General

Features of Design

Copies can be had from the Secretaiy,

INDIAI\] ROADS CONGRESS,
JAMNAGAR HOUSE, SHAHJAHAN ROAD,
. NEW DELHI-2.
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Houa’e",‘, Sl}{ihjghan Road, New Delhi-2-950.

Hony, Secretary,

hant Street, Madras-1 &
Indian Roads Congress, Jamnagar

SIEODETR YAWEETILIE FTVELD,

erapib i, Gearenar-600 008,

) gmmmggnm.
cs. cré%f; T, eTed :
: : bl f ept&u | Bopbidu
e | Poran [ SHran | Pona
(1) (2) s ) ()
4
Vo
g atvdena

S.F. 259A-F ~1,00,600—30-1-84.



	996070001
	996070002
	996070003
	996070004
	996070005
	996070006
	996070007
	996070008
	996070009
	996070010
	996070011
	996070012
	996070013
	996070014
	996070015
	996070016
	996070017
	996070018
	996070019
	996070020
	996070021
	996070022
	996070023
	996070024
	996070025

