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1. ROAD RESEARCH
BULLETIN NO. 7

REPORT ON THE EXPERIMENTAL PERFORMANCE OF DIFFERENT

TYPES OF BASE COURSES FOR ROADS UNDER ADVERSE
MOISTURE CONDITIONS TESTED ON THE ROAD TEST

o TRACK A'/l“ MAJHERHAT, ALIPORE, CALCUTTA
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Moote Tl CONTENTS

Part I Series A: Tests on comparative performance of three different
types of base courses made of boulders, laterite and moorum
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Series B: Tests on stability of different stabilized base and
sub-base courses over clay embankment in water-logged areas.
(Series 1949—51)

Part II Tests on comparative performance of various thicknesses of »
stabilized sail base courses under adverse moisture conditions. o THE ASSOCIATED CEMENT COMPANIES. LIMITES
(Serles 1952—54) o The Ceament Marksting Co. of lndl.‘l..!\d. +

Part III Tests on relative behaviour of four different types of stabilized
soil base courses of equal thickness under adverse moisture
conditions. (Series 1955—56)

Part IV Tests on performance of one inch thick asphalt stone chips
carpet laid over different types of stabilized soil base courses.
(Series 1957—58)

Findings of experiments are important & very useful.
Price (including Postage):
Seven or Ten Shillings.

IDGING INDIA’S RIVERS”

e for road and bridge engineers giving an account of
built in India during the First and Second Five-Year

@Jor road br

IlZstrated wi btographs and Drawings.

P x 11" — Price Rs. 7 (including postage).

For your copy please write to THE SECRETARY, INDIAN ROADS

CONGRESS, JAMNAGAR HOUSE, MANSINGH ROAD NEW DELHI-11. . — ,
—_Copies will be sent by V.P.P. Please mention this journal when replying to advertisements
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Hi A Willys chassis is versatile. What-
it ever be your line of business, you can

Call on your Willys Jeep dealer. H always transform a Willys chassis into

He is specially trained to help you a vehicle to suit your needs and requi-
build & body to suit your rements. A custom-built vehicle on the
requiroments, and to supply Willys chassis can take you and your

cargo anywhere—on or off the road.

That's because of its superior four."
wheel drive combined with mobility.

And on even roads, it shifts easily to

two-wheel drive. You get twice the

traction, twice the utility.

you with factory-approved
genuine spare parts
throughout the life
of your vehicle.

Gat o bedy on 9 Wiilys chassis— get the ides! vehicle

Progressively manufactured in India by:
w MAHINDRA AND MAHINDRA LIMITED
Bombay * Calcutta - Delhi + Madras

’
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MILL ARS

HIGHWAY COMBINED DRYING & MIXING
MOBILE UNIT

Batch Capacity: 8 Cwt. or
10 Cu. Ft. mixed material.

Output: 4 to 7 tons per hour.

.
Most Mobile.

]
Rapid Mixing.

)

Mixes any type of asphalt
including hot sand asphalt.

Mix analysed and approved by Road Research Boqrd,
UK., and the Federation of Coated Macadam Industries.

e Extremely efficient drying from controlled airflow through drum.
e Positive Removal of damp air prevents recondensation.

e Special design of bitumen hopper ensures accurate volumetric
measurement and clean discharge into drum.

e No risk of bitumen igniting because combustion chamber can be
sealed off.

@ Over 100 units in use in India.

MILLARS’ TIMBER & TRADING CO., LTD.
BOMBAY 27.

Please mention this journal when replying to advertisements
i ’

Please mention this journal when replying to advertisements
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PUBLIC WORKS AND ACCOUNTS

INCE independence India has made
rapid strides in planned development. In
particular the record in the field of public
works has been strikingly impressive. Yet
the Engineers in this country do feel that
this could be improved if certain forms and
formalities which they have to conform to in
their day-to-day work are simplified. It has
been evident during the last decade that
quite a good deal of time, labour and routine
work have come up against quick decisions
and rapid progress. In the methoq of
investigations, designs and plans, consider-
able rationalisation has taken place recent-
ly, and these can stand comparison with
the most up-to-date method followed in the
western countries. But the same could not
be said of the accounts procedures followed
at present. This is a legacy handed down
from the past and it has not undergone

much change so far.

It should be remembered that the P.W.D.
Accounts Code was framed at a time when
the major bulk of public works was main-
tenance of existing structures while original
work was only a small proportion ‘of tt!e
annual budget. Today, the position is
exactly the opposite. By far, a large propor-
tion of the annual allotment upder publie
works whether it be irrigation, highways or
buildings, is under maintenance, original
works forming only a small percentage. It
is in this context that the existing code
rules have proved inadequate to meet the

demands of the time. However, when
. \

1

both the Government and the people are
anxious and impatient to get through deve-
lopmental works as rapidly as possible, the
handicaps which face the officers respons-
ible for such execution have not been fully
recognised. It is high time that a serious
attempt is made to review the existing
code rules and amended so that the pro-
gramme of action which the Government
envisages in the succeeding plan periods
may be fulfilled with all speed and

efficiency.

For want of simple methods of accounting
there has been considerable delays and
lowering of efficiency and the usual
red tape associated with administrative
work has hampered the detection of
mistakes in time. Though financial control
is essentially required, the achievement of
best results with minimum of expenditure
and friction should be the ultimate goal.
A system, therefore, should be evolved with
simple forms of accounts and procedures,
wherein the executive and audit can achieve
the results with minimum labour and
maximum efficiency. It is, therefore,
suggested that a high level committee con-
cerned with these aspects be constituted to
go into this question and revise the exis-
ting rules with a view to prescribe simple
and effective code so that the implementa-
tion of the plans from now onwards may
be made more easy and efficient,.

(From * Irrigation and Power’, February,
1961) . .
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THE SUKHTEL BRIDGE
(A PRESTRESSED CONCRETE BRIDGE IN ORISSA)

By
A. C. Dx*

The Site

THE bridge across river Sukhtel in mile
16 of Bolangir-Sonepur road removed
a long-felt necessity of the area.

Hydraulic Particulars and Waterway

At the bridge site the river has 744 sq.
miles catchment area; calculating discharge
by various empirical formula and com-
pering it with proportionate discharge of
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the river in case of another bridge on
Bolangir-Sambalpur road the final design
discharge arrived at was 70,000 cusecs for
which linear waterway of 700 ft was
worked out. The Sukhtel bridge is 735 ft
wide between abutment faces.

General Features of Design

The bridge has 7 spans each 105 ft centre
to centre. The superstructure of each span
consists of 4 Nos. T-shaped precast and
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KEY MAP SHOWING SITE
OF SUKHTEL BRIDGE

16. ML .

* Executive Engineer, Construction Division, Cuttack.
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End block with shuttering
on one side
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Sinking of well

Launching of girder
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prestressed girders, fixed at one end, and
free at the other designed to carry two lanes
of LR.C. Class A loading or one lane of
IR.C. Class AA loading whichever created
hlgher stresges. 3-in. wearing coat with light
reinforcement has been provided. Road
width between wheel guards is 24 ft.

The piers are made of mass concrete
1:3:6 with nominal reinforcement. Pier
cap is heavily reinforced.

Th(? foundation for each pier consists of
tvyo circular wells each 8 ft 6 in. internal
fhameter, 1 ft 6 in. thick reinforced stein-
ing, placed 4 ft 6 in. apart.

Well Curbs

The curbs areof 1:2:4 R.C, 1 ft 7% in.
thick at top tapering down to 4 in. in 2 ft

6 in. depth. The cutting edge consists of
4in. x 4in. x } in. angle iron with 8in.
X % in. M.S. plate welded to it. 5/8 in.

bond rods have been provided right from .

angle iron of the curbs up to top of well cap.

Steining of Well

The steining consists of 1:3: 6 cement
concrete with 14 in. to } in. graded aggre-
gate and 32 Nos. 5/8 in. dia. main vertical
bond rods and } in. dia. distribution rods
at 12 in. centres.

Form work for steining consisted of
salwood planks faced with steel sheets,
each form being 4 ft high.

Well Sinking, Plugging & Well Cap*

Wells were sunk by open dredging. In
case of .sticky clay stratas, a cluster of rails

May 1961

sharp edged and bolted together was used
to loosen the clay. Kentledge upto 150
tons was applied wherever necessary.

After final sinking of wells 4 ft thick
bottom plugof 1:2:4 cement concrete was
laid in water with steel skip measuring
3ft x 3.ft x3 ft 9 in. lowered by a steam
crane, 14 cu. ft. concrete was released ‘on
each operation.

After laying the bottom plug, sand was
filled up to 1 ft below the top of steining.
The top 1 ft was filled with 1:3:6 cement
concrete.

The wells were capped with 27 ft 6 in. by
11 ft 6 in. 1:2:4 high grade concrete slab
heavily reinforced with 7/8 in. rods at 5 in.
centres at the top and bottom in longitudi-
nal direction and 7/8 in. rods at 4 in.

Underside view of girders

centres across at the top and bottom and
shaped to cover outer periphery of wells.

Piers and Abutments

The piers were of mass conorete
1:3:6 nominally reinforced. Cutwaters
both upstream and downstream were semi-
circular.

The abutments were 8 ft wide at bottom
(sloping faces 1 in 3 on riverside) made
of 1:3:6 cement concrete with 15 per
cent plums of 6 in. size, were founded over
wells as for the piers and were designed
as retaining walls. Masonry wing walls
were provided. :

Superstriicture .

The superstructure consists of 4 Noas.
prestressed T beams with6 in. thick X 60in.
wide flange'and 60 in. wide x 6 in. thick web.
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d Prestressed Beams

gsinet ca,ble' useq consﬁi?teﬁ

Nos. of 0.28 in. dia. wires. ] ac
::);blle2 was kept 36 in. longer than c&ct}ml
length required for facilitating prestressing

operation.

Precast an
Each Frey

Concreting .
The end blocks were 1 ft 11} in. long and
heavily reinforced.
i tight
r completing absolutely watertigh
sht‘?tftctﬁ'ing, mI:d placing the ca,.bles in posi-
tion, beams were concreted W"lth 1:1'2:3
ceme’ant concrete (materials being yxeasured
by weight) and water cement ratio of 0.4.
Both external and internal vibrators were

used.

Prestressing

Prestressing was done 7 days after
concreting of the beams. For prestressing
operations, two Freyssinet jacks-—one at
each end, two hydraulic Clemang pumps,
two steel scales and two wooden struts

were used.

In the first instance only 6 out of the
9 cables were prestressed, the remaining
3 cables were prestressed after casting of
diaphragm and the slabs.

The cable ducts were grouted with 2
parts cement, one part water after cables
were prestressed.

Launching of Girders
The following main operations were
adopted for launching of girder on to the
span:
Laying of trackline in the river
® beg on both sides of pier.

Lifting of girder in the casting
yard on to the trolley.

(¢) Transfering of girder from trolley
to gantry.

(d) Dragging girder to span, lowering
and placing the same.

(b)
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By means of 50 tons jacks and launching
beams, girder was lifted and placed over
trollies—one in the front and one in the
rear.

The girder was then taken forward and
transferred to the gantries, which were
dragged over the track line by 2 No. 5
tons crab winches. From gantry, beam
was lowered on the supports. The beams
were placed from far end, i.e., from oppo-
site side of casting yard—inner beams
were placed first and then outer.

Diaphragm and Deck Slab

After placing of 4 beams in position,
the diaphragm and deck slabs were cast
in site. The deck slab and diaphragm
were later on prestressed. The balance
cables of the main Girders were then
prestressed and the whole operation of
prestressing was over. The span was
ready for laying of wearing coat and
railing.

Wearing coat and Railing

3 in. wearing coat of 1 :2:4 cement
concrete, reinforced with 1/4 in. dia. rings—
1 ft-10% in. dia. was provided.

Expansion joint consisting of 2 in. x
2 in. x } in. angles fixed to edges of wear-
ing coat and welding one 4 in. x } in.
flat to one angle so that the flat moved
over leg of opposite angle.

Load Test

Load test for one span was carried out.
The loading was done by means of sand
bags over a platform made of sleepers
and rails. Sleepers were so arranged that
when loaded, the deadload conformed
to LR.C. Class AA loading,

Total load was 70 tons 4 10 per cent for
impact, i.e., 77 tons. About 1,920 bags of
sand were used.

Deflections were noted by levelling
instruments. It took 16 hours to com-
plete loading and recording levels of load
test. The load was kept on the span
for 3 days after which unloading was done
and levels noted again.
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THE INFLUENCE OF THE TRAFFIC ENGINEER
ON ROAD DESIGN IN NATAL

By

L. W. BRADFORD, B.s., B.A.

NATAL, the smallest province of the

_Union of South Africa, is renowned
for its scenery, its holiday resorts, both on
the Indian Ocean coast and among the
Drakensburg mountain range with peaks
rising to 11,000 ft and for its roads.

Although the smallest province, it is

about 35,000 square miles in area, which is

- equivalent to the English counties south of

the line from Liverpool to the Wash,
excluding Wales.

Broadly speaking, the topography can be
divided into three belts, the coast strip,
which is mainly given over to sugarcane
plantations, a central plateau of about
3,000 ft above sea level, which is mostly a
mixed agricultural area, and the mountai-
nous escarpment on the west as the natural
division between the province and the
Transvaal and the Cape.

The capital city of the province is
Pietermaritzburg which lies 50 miles inland
from Durban, the principal port for the
eastern coast of the Union.

The provinece spends some 5,000,000
pounds annually on its 7,720 miles of road—
2,000,000 pounds on national road construc-
tion, 1,000,000 pounds on provincial road
construction and 2,000,000 pounds on
maintenance and betterment of the entire
road system. The construction of new
roads is simplified to a great extent by two
Government Ordinances.

Government Ordinances

Firstly, the Government incor ted i
the title deeds of land sold for Fa(‘)rr;ini l:
clause giving them power to expropriate a
_ 100 £t strip of land for road or railway

construction, with further power to compui-
sorily purchase land in widths upto 250 ft.
No compensation is therefore paid to the
land owner for strips of land less than 100

I, A.M.1.C.E, A.M.INST.H.E.*

ft wide, but he is compensated for loss of
improvements such as crops, buildings,
irrigation, drainage, etc., which are
destroyed through the construction of a
road. As farms are usually between 500
and 3,000 acres in extent the farmer is
prepared to give up a narrow strip of his
land in order to gain access to an improved
road, except in the case of expressways and,
indeed, the value of his property increases
when served by an all-weather road.

Access to main roads is also controlled by
ordinance in that no access may be made to
a main road without the permission of the
Chief Roads Engineer and the Chief Engineer
may alter any existing access, at his cost,
to a more suitable position. In the case of
expressways, access ig denied altogether.

The effect of these ordinances is to speed
new construction, since, once the road
design has been drawn up, the compensation
to the farmer is fixed by mutual agreement
between the Government’s Chief Roads
Engineer and the land-owner. The question
of public inquiry never occurs. In the event
of disagreement over compensation the case
is brought before a Statutory Board for
arbitration.

Secondly, the maximum axle load is fixed
by law at 18,000 1b, hence the design of the
pavement is based on a wheel load of 9,000
Ib leading to lighter and, therefore, cheaper
construction than is the case in Britain,
where the pavement design is often based on
wheel loads of 20,000 1b. This law is not
difficult to enforce and the transportation
companies overcome the difficulty by
modifying their vehicles to incorporate an
extra axle if the laden weight is excessive.
Occasionally this is not possible when heavy
industrial goods require transportation and,
in such cases, special transport permits are
issued similar to those of the Ministry of
Transport here. This load limitation is only

. o oo T
Roads and Traffic Engineer ; Brandt and O'Dell Consulting Engineers, Natal.
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applied to pavement design. Bridges are
designed to full British Ministry of Trans-
port loading, as a bridge failure under
excessive heavy loading is much more
serious than isolated pavement failures.

The pride of the people of Natal in their
roads is very notable and they are prepared
to accept these ordinances for the benefit of
the community and are happy to sce the

road programme developing, with the result
that the cases of petty bickering are few and
far between.
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National and Provincial Roads

Broadly speaking, the roads in the
province are divided into two groups: (a)
National and (b) Provincial. (a) National
roads are the inter-city and inter-province
main roads such as the Durban-Johannes-
burg, the Durban-Capetown and the Durban-
Bloemfontein roads, which are also termed
the Natal-Transvaal, the Natal-cape and
the Natal Orange Free State routes. There
are approximately 550 miles of National
Roads within the province which are
constructed and maintained by the province
to a specification laid down by the National
Transport Commission, and are also
financed by that body. The roads are
usually 24 ft wide blacktop carriageways
with 8 ft shoulders and are designed to a
minimum 50 m.p.h. design speed with a
maximum gradient of 5 per cent. The
design is naturally based on traffic studies,
and dual carriageways are provided in
sections of high traffic densities. In general,
provision is made in the design for future
improvement of all National Roads to dual
carriageway limited access (expressway)
standard. The bridges are normally
designed to allow for doubling the deck
width and, in some instances, the abut-
ments to bridges are constructed to allow
for this future requirement. Flyover
structures and rail-over roadgrade separa-
tions are often built incorporating two

spans required for their future development.

Typical example of Group II provincial road
11
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(b) Provincial Roads which are financed by
the Provincial Council can be sub-divided
into two groups.

In Group I are the inter-town roads,
built to the same standards as National
Roads and with some sections of dual-
carriageway where traffic densities are high.
There are 470 miles of roads in this group.

In Group II, totalling 6,700 miles, are
the minor roads or farm-to-market roads,
usually of gravel surface construction.
These roads are being improved, in a
priority depending on traffic counts, in
horizontal and vertical alignment to 22 ft
wide blacktop standard with elimination of
all railway level-crossings and to a design
speed of 50 m.p.h. with a maximum
gradient of 7 per cent.

At present, roads in this group with an
A ADT, over 100 vehicles per day
(A.A.D.T.—Annual Average Daily Traffic)
are in line for improvement.

Roads Department Organisation

In Natal, roads are mainly constructed
by direct labour, though about 10 per cent
of road construction work is let to contract
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each year. All road and bridge design is
carried out by the Chief Engineer for the
province, with the exception of one or two
structures which are designed by local con-
sultants. The Continental system of
calling for tenders to design and construct
bridges has also been used and found to be
very satisfactory. Bridges costing more
than 20,000 pounds are usually let to
contract, the remainder of the yearly bridge
programme totalling 3/4 million pounds per
year being undertaken by direct labour.
The staff organisation of the Roads
Department is outlined in Appendix A,

For the purpose of road maintenance and
minor improvement work the province is
divided into five districts controlled by
District Engineers, each with a complete
staff organisation and a definite annual
financial allocation under their direction.
The entire organisation is under the Chief
Roads Engineer who directs the work of the
department in accordance with a Five-Year

- Road Development Plan. The allocation

of finances voted by the Provincial Council

for Roads is apportioned by him to 'the-

various divisions of the department. The
financial allocation is based on a budget
prepared by the Chief Roads Engineer and

-Example of bridge design by chief engineer’s department, in-reinforced concrete
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Example of prestressed bridge designed by chief engineer’s department

is: met in the following ways. For National
Road construction and maintenance the
allocation is derived from fuel tax; in the
case of Provincial Road construction it is
met from Capital funds, with a 20-year
redemption period for roads and a 40-year
period for bridges. Maintenance of roads
is met from revenue, derived mainly from
an annual vehicle licence fee based on the
weight of the vehicle.

This brief resume of Natal and the organi-
sation of its Roads Department serves as a
background to its Traffic Engineering
Section, which contributes greatly to the
work of the department in all stages of the
road programme.

Traffic Studies and Surveys

The Traffic Engineer organises and records
the traffic statistics for the province. He
undertakes traffic studies and loadometer
surveys, is advised of all road accidents
by the police, and controls the sign-posting
and ftraffic-marking of roads. From his
records and statistics he advises the Chief

* Engineer and other sections on pre-planning,

priorities and design standards.

Traffic censuses are carried out on all
roads in the province each year, there being
700 odd counting points, with the duration

3

" of the counts varying from 12 hours in any

one day to continuous 24-hour counts taken
for every day in the year.

The latter permanent counting stations
are used to give the traffic trends in parti-
cular areas and the day, week or month
duration counts within the areas are
adjusted to give the A.A.D.T. for the
particular road on which the short duration
counts are carried out. The method of
counting used is the pneumatic tube
mechanical recorder, which stamps the time
and the traffic volume on a recording tape.
The results of these counts are analysed
annually and adjusted to A.AD.T., for
which a traffic volume map is produced for
the province.

Growth of traffic is then estimated, using
the information from the above map to
calculate the vehicle-miles, which is then
plotted on a semi-log graph against time.
The number of vehicles registered in the
province are plotted in a similar manner
and also the sales of fuel. The latter
method gives a good indication of traffic
growth, because the miles per gallon run by
cars has not changed appreciably in the
past 10 years and is likely to remain fairly
constant. Consideration of the trends in
each of these items enables a reasonable

18
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prediction of future traffic growth to be
made.

From these graphs it is interesting to note
that, between the World Wars, the growth
of traffic was 5 per cent compound per year.
The decrease in traffic during the second
World War was afterwards rapidly brought

moiihee <X PROVINCE OF NATAL
N TRAFFIC FLOW

back to this 5 per cent line and remained
eonstant at 5 per cent for a number of
years. Over the last few years there has
again been a marked increase in road traffic,
probably due to the growth of population
and the economic position of the country,

with the result that, since 1956, traffic has’

been increasing at 7 per cent per annum on
the major routes and 6 per cent per annum
on all roads, and these figures have now
been accepted for design in Natal.

Traffic surveys of various types are
carried out by the section for specific
design problems, the most important being
origin and destination surveys, intersec-
tion counts and loadometer surveys.

Three types of O. & D. survey have been
used in Natal and are undertaken on
lengths of road entailing major improve-
ments, such as complete re-location or by
ass roads to towns—in the latter case
¢ gpeed and delay ’ studies are carried out at
the same time. The direct interview
system is the most common, wherein the
area is cordoned off and drivers stopped for
uestioning by interviewers, supervised by
ualified engineering staff and assisted by
he police. The driver, after the interview,
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is handed a card for courtesy, explaining
the purpose of the survey and apologising
for any delay. A high percentage of the
traffic is interviewed as the maximum
A.AD.T. in Natal is only between 3,000
and 4,000 with the exception of the Dur-
ban-Johannesburg road where the A.A.D.T.
has now reached 14,000 at the Durban-
borough boundary.

Other methods of O.& D. survey used
have been by recording registration num-
bers or by the issue of coloured cards at
control points. As these methods make the
analysis of the results rather more tedious
and give less information than the direct
interview system, they are rarely used.

Intersection counts are performed by
unqualified staff, using manual counters to
record the turning movements on a pre-
designed form. The number of observers
used depends on the expected volume of
traffic using the intersection and usually 2
to 4 are necessary for a 12-hr. period.

Loadometer surveys are carried out with
Pohce assistance at selected points where,
In some cases, permanent weigh-bridges
have been constructed, or on lay-bys where
portable loadometers are used. The police
do not enforce the laws previously
mentioned, while surveys are taking place,
to avoid any tendency for drivers to by-
pass the check-point and so distort the
result. However, they carry out their own
checks for law enforcement purposes.

The traffic section analyses the results t0
set wheel-load standards for design:
although the maximum wheel-loads are
fixed at 9,000 Ib in some areas, this limib
is not reached by traffic, in others it 18
considered that 9,000 1b is not sufficient,
depending on the type of agriculture or
industry served by the road, and the design
wheel-load in’such cases is either reduced
to 7,000 or increased to 12,000 l1b. The
soils design is based on the repetition of
the damaging wheel-load causing ultimate
failure, therefore a wheel-load in excess
of the design figure will not necessarily
cause surface failure.

Road signs now come under the direct
control of the Trafic Engineer, whereas
previously ‘the district engineers decided
the type of sign required at any sub-
standard point or intersection, with &
resulting variation in the use of signs,
similar to the variation one finds between

14
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English counties in the use of ‘sharp
corner’ and ‘double bend’ signs. It was
therefore considered necessary in  the
interest of uniformity to place the decision
on signs with one authority and, with his
knowledge of traffic, accidents and design,
the natural choice was the Traffic Engineer.

Accident records are sent to the Traffic
section by the police and are analysed and
plotted on strip maps of the roads. These
maps are a graphical representation of the
roads features, with the road shown as a
straight line and the alignment featuring
the intersections bridges, etc. In this way
the ¢ black spots ’ become apparent and are
subsequently investigated by the Traffic
Engineer, who advises the District Engineer
on steps to be taken to effect an improve-
ment in road safety.

These may be improvements in sight
distances, road surface improvement either
by re-surfacing or increase in super-eleva-
tion, or the erection of advance warning
signs.

Advising on pre-planning and design

As well as acting as an independent
gection dealing with the duties outlined
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above, the Traffic Engineer advises the chief
Engineer and the other sections of the
department on pre-planning and design
standards.

The Chief Engineer requires facts on
traffic to substantiate his reports to the
Provincial Council on road expenditure
and in planning his road programme.
Road improvement schemes are therefore
prepared on the basis of factual and
scientific information which ensures that
the work undertaken will be of real benefit
to the community and no recommendation
to the Council would be considered unless
based on traffic figures. A similar procedure
is insisted upon by the National Transport
Commission (comparable to the Ministry of
Transport) when it comes to the allocation
of finances from the Central Government
for roads and for the design standard of
roads.

The location and survey section consults
the Traffic Engineer when difficulty is
experienced in deciding on the location of
a new road. In such cases the Traffic
Engineer undertakes the economic analysis
of the alternative routes to determine the

Typical example of dual carriageway construction
15
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location giving the best ‘road-user cost
' benefit ratio,” and the final survey may
then proceed.

It is interesting to note that analyses oi
this type are used only to compare alter-
native routes between common points, and
not to compare different roads. This type
of analysis has also been used to determine
when a project will become economic to
construct, and in this way has been used
to assess relative priorities. The complete
analysis is performed by one individual, to
obviate any difference which may arise in
the selection of the constants used in the
calculation. An example of an analysis is
given in Appendix B.

Geometric design is based on traffic
studies, either on counts alone or on O.
& D, studies, whichever the case may
demand. Roads are designed for a 20-year
economic life, therefore the traffic volume
is calculated on the present traffic expanded
at a compound rate of 7 per cent or 6 per
cent, whichever may apply, over 20 years
and the average volume at the end of this
period is taken as the design volume.
Furthermore, the composition of traffic is
also considered, that is, roads with truck
traffic (3-ton weight or over) in excess of
20 per cent are termed heavy traffic roads,
and below 20 per cent truck traffic are
termed light traffic roads. The design
standards are therefore as shown in Table I.

TasLe 1.

Road width pavement

Paved or gravel
width

plus hard shoulders

AADT. AADT.
20-year antici- present Surface
pation (at 79, volume type
compound) approx. |
i

Heavy \ Light l Heavy Light
\ .

‘Over 5,000 Over 1,300  Blacktop
5,000-1,000 1,300-250 Blacktop
1,000-400 250-100 Blacktop
400-100 100-50 Blacktop
Under 100 Under 50 Gravel

4 lane divided
40 38 24 24
34 32 24 22
30 28 22 20
24 24 20 20
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Sometimes the full design is not built
immediately, for example, two lanes of four
required may be built and doubled ata
later date. In the case of four-lane dual
carriageways, the central reservation is
generally 40 ft wide. Thisstandard has been
recently introduced to allow for future
development, previously the width being
stipulated as 16 ft minimum. Where
guardrails are to be provided, the shoulder
width is increased by 2 ft and the width of
the fill by a similar amount.

This is the broad picture of design stan-
dards of roadway widths and each case is
considered by the traffic engineer, who may
recommend higher standards. The 20-year
anticipation of traffic is determined by him
taking into account development of the area
served by the road, which may aflect
traffic over the design period.

Capacity of roads are based on the thir-
tieth highest hourly volume which, on the
average, is 15.6 per cent of the A.A.D.T.
For instance, a practical capacity of 900
vehicles per hour is equivalent to an
A.AD.T. of 5,750.

Pavement Design

Pavement design in Natal is based on
consideration of four methods: (1) the
C.B.R., (2) the Hveem Stabilometer, (3) the
U.S. Highway Group Index and (4)
Resistance values from Group Index. For
method (1) the design wheel-load is required,
and methods (2), (3) and (4) are based on
the Hveem design chart as given in the
Engineering News Record of July 1948.
The chart incorporates a traffic index of the
number of passes of a 5,000 lb wheel-load
equivalent to the traffic volume using the
road over its design life of 20 years.

For this purpose the following infor-
mation is given to the Soil Mechanics
Section by the Traffic Engineer :

(1) The present A A DT,
(2) The A.AD.T. in 20 years. -

(3) The percentage of the A.AD.T.
which is commercial traffic.

(4) The design wheel-load.

(5) The number of equivalent 5,0001b,
wheel-loads, together with a report
on any variation in these stan-
dards over the length of road
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under design. A chart showing
the relationship of these standards
%o resistance value and cover thick-
ness is given in Appendix C.

The functions of the Traffic Engineer in
connection with maintenance and construe-
tion sections have been mentioned pre-
viously and relate to prevention of accidents
and sign-posting, road-marking, ete.

It is hoped that this article shows to
some degree the importance of a Traffic
Engineering section in any road design and
maintenance organisation, together with
its functions and the benefits to be derived.

It poses the question whether we, in this
country, are making full use of traffic
engineering. Are we looking far enough
ahead in our design and design standards ?
Do we base financial allocation to road
improvements on detailed traffic studies ?
Are we doing enough to find the accident
‘black spots’ and taking action accord-
ingly ?
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graphs by kind permission of the South
African Tourist Corporation.

APPENDIX “B”: ExaMPLE oF ECoONO-
MiC ANALYSIS

NatioNaL Roap: Durban-Johannesburg
Section 3/2.

Umgeni river to Mooi river.

Two routes were located and the benefit
to the road-user of these routes over the
existing road is to be found. The common
points of all routes are the crossing of the
Umgeni and Mooi rivers. The existing road
and Route I cross the Lions River twice,
whereas Route 2 does not cross the river
but follows the valley. The construction
costs for Routes 1 and 2 are based on a
roadway width of 24 ft with two 8 ft
shoulders of which 6 ft is surfaced in a
confrasting colour,

17
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Existing\road : The distance between the
common points is 30.5 miles, with 32 m.p.h.
average running speed over gradients bet-
ween 0 and 3 per cent. The horizontal
alignment is particularly poor.

Route 1: This follows the existing road,
with improvements to the horizontal align-
ment, to Nottingham Road where it turns
north-east to join Route 2 at a point 23,200
ft from Mooi river. The distance is 27.7
miles, consisting of 22.6 miles at a gradient
between 0 and 3 per cent and 5.1 miles
between 3 and 5 per cent the average run-
ning speed has been taken as 40 m.p.h.

Route 2: Turns north-east at the
Umgeni river and follows the Lions River
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valley and the old Curries Post road, thence
to Mooi river. This route necessitates the
construction of a link road 4.4 miles long
serving Nottingham Road as well as the
maintenance of the existing road to carry
local traffic from O. & D. survey the traffic
volume on the existing road will be 200
A AD.T. The length of this route is 24.7
miles, with 14.9 miles at a gradient between
0 and 3 per cent and 9.8 miles between 3
and 5 per cent; the average running speed
is assumed to be 40 m.p.h.

Cost to the road-user in pence for vehicle-
miles, based on passenger car units, assum-
ing two-lane highways under free operating
conditions with pavements in good condi-
tion, are as follows :

Speed Gradient Fuel Oil
40 0-3 2.03 0.13
3-5 2.13 0.13

32 0-3 1.88 ° 0.11

Tyres Repairs Depreciation Time
0.29 1.00 1.28 2.71
0.34 1.00 1.28 2.71
0.19 1.00 1.28 3.37

The time cost is only applicable to 50 per cent of the traffic

Road-user costs per annum

Route 1 . 693,600
" Route 2 e 656,300
Existing road ... 772,000

Construction costs :

Annual maintenance costs
£

10,400
14,400
9,200

Route 1: 953,800 Pounds annual repayment 57,500 Pounds.
Route 2: 1,008,300 Pounds annual repayment 59,300 Pounds.

Benefit Ratio

Road-user Cost (Existing—New route)

Annual Cost (New route—existing)

Benefit ratio to existing road of %
772,000 — 6,98,600

Route 11 5500 = 10,400 — 9,200
= 1.335 |
Routeg: 712,000 — 656,300

59,300 -+ 14,400 — 9,200
= 1.795

18

78,400
58,700

1,15,700
64,500
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Conclusion ;

Route 2, though more expensive to construct and maintain, is of greater benefit to
the road-user and final design on this location is therefore recommended.

Note.—A project is economic to construct when the benefit ratio exceeds 1.0,
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(From ¢The Surveyor & Municipal & County
Engineer’, 12th November, 1960.)

A salesman was making his pitch on an electric dishwasher to a
housewife :

“ Madam, +f you buy this dishwasher it will help you to save the cost
of a maid. You will be saving money every month.”

The housewife replied : ““ Well, I am not so sure we can buy it. We
bought an automobile to save bus fare. Then we bought a television set
to save movie and entertainment expense. Last week we bought an auto-
matic washer to save laundry bills. You know, mister, I think we are
saving about as much now as we can a fford.”
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STANDARD BRIDGE BEAMS IN PRESTRESSED
CONCRETE

Savings in cost and design time for short span highway bridges

SOME 45 precast concrete manufacturers

with works all over Britain are now ready
to supply the new standard bridge beams in
prestressed concrete which  have been
approved by the Ministry of Transport.
The Ministry’s Chief Bridge Engineer,
Mr. H. C. Adams, M.C.,, M.A.,, M.ICE.,
stated this week that the Ministry has been
in touch with all local highway authorities
about the use of standard prestressed beams
and were behind the Prestressed Concrete
Development Group in the splendid work
they had done in preparing the design
information.

Within the range of spans from 25 ft to
55 ft two types of beam are recommended
for consideration; these are indicated in
Fig. 1. Both types of beam employ the
same top and bottom flange shapes and web
thickness, with different web depths. For
spans between 25 ft and 35 ft the smaller
gection is used; for spans between 35 ft
and 55 ft the larger section is used with
varying top flange thicknesses. Hence, it
is possible to standardise the side shutters
for the entire range of spans with provision
for two web depths, the varying top flange
depths being obtained by screeding to
different levels inside the standard
shutters.

All the beams are designed to withstand
the load of the in situ concrete and con-
struction traffic and to act monolithically
with the in situ concrete to carry live-loads.
A minimum thickness of 3 in. of concrete
is placed over the beams; the precise thick-
ness is determined to meet the design
requirements.

It will be noted that the chief items of
standardisation are as follows :

1. The width of the beams is 19% in. so
providing three beams for each 5 ftof

width assuming a } in. joint between
units.

2. The thickness of the web of the beam
4 in.
i,

L‘ /n § in. centres

6 No.0-2 in. dia. wires

1t in, hd
l LL / 3 ]
RS R
— s
. 4 in. cover 1
4mill2mn e N
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- —) p—
FE 1
tin ) 2.
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il T,

l

—ﬂ" On'.
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TRANSVERSE SECTION

Precast section (i) and (ii)
TYPE 1

.
Un

T

i e .

Precast section (iii) (iv) (v) (vi) and (vii)
TYPE 2
Fig. 1: Top surface of beam to be roughened
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3. The variation in depth is provided
wholly in the top flange for spans between
35 ft and 55 ft.

4. Only the web depth is decreased to
cover the range of spans from 25 ft to 35 ft
there being provision for variation in the
top flange.

5. The shape of the bottom Hauge is
congtant with a 2-in. decp fillet with web;
this ensures that the holes for the transverse
reinforcement occur only within the depth
of the fillet and may be inclined to the
longitudinal axis of the beam if necessary
to meot the requirements of skew bridges.

6. Holes will be provided to accommo-
date transverse reinforcement equivalent to
0.50 in.?/ft. length ; these holes are of 2 in.
dia. at 24 in. centres with their centres
6} in. from the soffit of the beam. It is
recommended that the use of holes of
greater diameter or at closer spacing should
be avoided. The reinforcement may consist
of a single bar, or smaller diameter bars of
equivalent total area spaced peripherally.

In some cascs it will be possible to prop
the concrete beams while the in situ
concrete is placed and this can produce a
substantial cconomy. Account is taken of
this in the following calculations: (a) indi-
cating design data forunpropped conditions,
and (b) design data when propping is pro-
vided. Onlong spans it will be necessary
when propping to support at the quarter
points as well as at mid-span.

It should also be noted that if propping
is not possible, some economy can be
obtained by casting a portion of the in situ
concrete at mid-span, and allowing this to
harden before casting the remainder of the
in situ concrete. This will enable some of

Design Assumptions
Precast units :

Stresses at transfer of prestress arc
less than

Working siress

Initial steel stress

Uy
5]
e
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the effects of the in situ concrete to be sus-
tained by a monolithic slab.

Details are given of the design assump-
tions, which have been agreed with the
Ministry of Transport, and the section
properties, followed by a general summary
of the suggested prestressing for the range
of spans considered. 'This prestressing can
be provided wusing 0.2 in. or 0.276 in.
dia. high tensile steel or prestressing
strand. In the general summary it has
been assumed the 0.2 in. wires are to be
used but for the largest spans the use of
0.276 in. dia. wires or strand will reduce the
congestion of steel. In the case of strand
special attention should be given to bond
and ultimate load conditions.

It should also be noted that the various
sections produced from the standard moulds
overlap as regards the range of spans for
which they may be used; this ensures that
the maximum economy can be obtained by
the designer by virtue of having available
a number of suitable sections for any given
span,

Some cxamples are given of the design
of bridges within the span range considered
using the suggested precast sections; these
examples are provided as a guide to the
engineer concerned as it is anticipated
that evenn when these scctions are used the
engincer will still prepare general details and
calculations for cuch bridge problem in-
volved.

The Prestressed Concrete Development
Group hopes that a general use of these
recommendations for small span highway
bridges will result in a further economy in
construction costs when using prestressed
concrete. :

or 3,000 1b./in.” whichever is the lesser
in compression ; u; is the cube strength
at transfer 150 1b./in.? tension.

U, in compression, u, is the 28 day cube

3
70
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strength zero tension.

per cent of the ultimate tensile strength
of wires or of ultimate tensile load of
strand.
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Loss of prestress

Cover to mild steel stirrups
Cover to high tensile stecl

It should he noted that the precise losses
of prestress should be determined in each
case in the manner set out in the Code of
Practice for Prestressed Concrete; the
figure of 25 per cent has been assumed to
simplify the calculations which follow.

In situ concrete:

Minimum cube strength at
28 days. ... 6,000 Ibfin.®

Working stresses:
Compression

[

2,000 Ib/in.

Tension :

(1) Where abnormal loading is critical,
this may be regarded as of an infre-
quent nature ... ... 675 1b/in.?

(b) Where standard loading applies ...
600 1b/in.?
The above stress of 6751b/in.? is that
given in C.P. 115 for rarely occurring maxi-
mum loads ; the value of 600 1bfin.* has
been taken as being a suitable value, inter-
mediate between those given in the Code for
often occurring and rarely occurring maxi-
mum loads, on the basis that where the
standard loading moment on a slab bridge
is greater than the abnormal loading
moment, it is reagonable to assume that the
maximum loading is then somewhat of the
nature of a rarely occurring load.

Since the ¢n situ conerete and the precast
concrete are virtnally of the same quality,
it may be assumed that their moduli of
elasticity are not significantly different.
The effect of differential shrinkage has been
ignored in the calculations ; this seemed a
warranted assumption as recent tests (1)
have shown,

Mild steel ... ... .. 18,000 lbfin.?

Loading

The live loading was taken as either the
Ministry of Transport’s abnormal or stan-
dard loading. For this type of bridge, and
over the range of span considered, the
M.O.T. Standard Loading is identical with
the standard H.A. Loading of British Stan-

May 1961

25 per cent, of which 5 per cent occurs
immediately as a result of elastic con-
traction of unit.

1} in. minimum on exposed surfaces,
i.c., on soffit of unit.

dard 153, Part 3A, 1954 In dealing
with the abnormal loading, use was made
of the suggestion by Holland ¢*) that an
increased standard loading in tho span
range 20 ft to 40 ft caused equivalent
stresses ; the increase is 50 per cent at 20 ft
span and decreases to zero at 40 ft span.
This has been shown () to be adequate for
45 units of abnormal loading. Hence, in
the span range, 20 ft to 40 {t the abnormal
loading is the design critorion ; in the span
range 40 ft to 55 ft the standard loading is
the design criterion.

In addition to the sclf-weight of the pre-
cast units and the in situ concreto there will
be some form of wearing surface on a bridge.
In the calculations, this cffect has been
considered as an additional uniformly distri-
buted live-load of 30 1b/ft*. 1In practjce,
a camber to the road surface will probably
be required ; this is best obtained by cam-
bering the structural in silu concrete and
providing a wearing surface of uniform
thickness over the entire carriageway. The
effect of cambering the i»n situ concrete on
the self-weight stresses given in the paper
will, generally, be insignificant since a
greater structural depth will be available
where the increased self-weight is effective.

General

The span given in the tables always refers
to the effective span and may be taken as
the lesser of the distances between centre
of supports or the clear distance between
supports plus the depth of the precast unit.

The transverse design of the bridge can
be considered satisfactory for all types of
loading since 0.5 in.*/ft of mild steel rein-
forcement is provided ; this amount of steel
has been shown to be fully adequate ') by
a series of tests on slab bridges of this type.
This steel should, of course, be placed as
low as possible in the slab: the position of
this steel and its spacing is governed by the
holes in the precast units. The centres of
the 2-in. dia. holes will be 64 in. from the
soffit of the beam and at 24-in. centres. For
bridges of large skew it may be necessary
to skew the holes in the precast units,

24
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To sustain the small transverse hogging
moments and to ensure that any transverse
shrinkage above the precast units is con-
trolled, it is suggested that some transverse
steel be provided in the ¢n situ conercte with
a cover of 11 in. The rccommended steel
18 3/8 in, dia. bars at 12-in. centres or 0.11
in.?[ft.

The bearing for the precast units should
consist of suitable thicknesses of bitumi-
nised felt, rubber, ncoprene or cquivalent
material.  For simply supported spans upto
30 ft the bearings at cither end would be
the same; for larger spans and for a series
of simply supported spans some form of
dowel bars to the supporting member
should be provided at one end of cach span.

In the design of the preeast units special
attention should be paid to the ends of the
unit in the transmission length.  Mild steel
reinforcement should be provided within
the transmission length to take the appro-
priate share stresses and to cover the shear
lag effect: details of appropriate steel are
given in the examples. In addition, vertical
stirrups are needed on cithee side of the
holes throngh the web of the precast unit
since stress concentrations exist there: this
steel may he nominal.

With the speeified spacing of the indi-
vidual beams the tolerance required on the
lateral bowing or distortion of the beams is
4+ % in. for all spans.

In the following tables the concrete cube
strengths are derived from the stresses
obtaining in the concrete members except
that 4,500 1b/in.? and 6,000 Ib/in.? have
been taken as the absolute minimum cube
strength at release and at 28 days respect-
ively, The requirements of transmission
length may in fact imply greater strengths
than those given above: such strengths
should be determined in each specific case.

Design conditions will usually require the
continuation of the deck section for a width
of 5 ft beyond the kerb and this will allow
a shallow pipe duct (6 in.-8 in. in depth) to
be formed under the footpath or verge.
Where provision is required for larger
services special ducts may be formed
between the end of the extended deck and
the parapet beam. In some cases it will be
preferable to stiffen the extended deck
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section over a width of 3 ft to 4 ft by
increasing the in situ concrete cover and so
allow extra space facilities between the end
of the extended deck and the parapet beam,
Another possible solution lies in the forma-
tion of holes upto 12 in. dia. by means of
cardboard tubes or other forms in the in
situ  concrete. Suggestions incorporating
these proposals are shown in the sketches of
Fig. 3.
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IMPROVING SOIL BY CHEMICAL MEANS

LABORATORY INVESTIGATIONS WITH CATIONIC SURFACE
ACTIVE AGENTS

By

Dr. 1. S. UppaL, M.SC., PH.D., F.R.LC. ¥

SYNOPSIS

Effect of addition of small proportions of three commercial eationie chemicals
to soil on its resistance to sofiening efiect of water has boon studied and it has been
observed that whilo best mechanically stabilised soil cannot withstand tho soften-
ing effect of water for more than a few hours, the incorporation of only n,b()ut
0.1%, Duomeen-T by weight of soil can make 1t qompletqu stqblp‘to wator action
for days. Similarly whoen small proportion of this .cheml(-.al is incorporategd in a
bitumen cut-back or a bitmmen emulsion, it incroases their wator prm‘)'h.ng
property and much lesser quantitics of thesce ageuts aro needed to get desired
results.” Tho manner in which these cationic chemicals act has also been

indicated.

AT present the most common method of

treating soils so that they retain desi-
red properties irrespective of the wetness or
dryness of their environment is the mecha-
nical stabilisation consisting of the blending
of fine and coarse grained soils in suitable
proportions. Tt hag, however, been observed
that even the best mechanically stabilised
soil generally lacks the required resistance
to the softening effect of water as such this
method alone is not always suitable for
areas where the dampness dominates
throughout the year.

In order to overcome this difficulty a
large number of chemicals and other ad-
mixtures like lime, portland cement, asphalt
(in the form of emulsion and cut-back)
caleium chloride, sodium chloride, sodinm
gilicate, molasses, gluten, lignin latex,
etc., have been tried with varying success.
Effect ,of addition of some anionic and non-
ionic surface active agents like neutral
soap, sulphonated castor oil, soapnut
extract, lissapol-N, etc., on the engineering
properties of different alluvial soils of
Punjab has been studied* and it has been
observed that anionic surface active agents
like soap and sulphonated castor oil appre-
ciably improve the resistance of soils parti-
cularly of those containing higher propor-

tions of coarse grains, to the softoning
effect of water and also reduce their
volumetric shrinkage. This study was now
extended to study the ctfeet on the engi-
neering properties  of =oil caused by
addition of some ‘ Cationic ® surface active
agents to it. .

Three cationic surfaco active agents sold
in the market under the trade names of
¢ Adhevia-T, ‘Cationic Emulsifier’ and
¢ Duomeen-T ’ woere used in this study.
These products are used as anti-stripping
agents on most types of bitumen or tar
roads to prevent failure due to rain. Their
use is specially recommended for coating
wet stones so that tho road works can go on
throughout the year irrespective of dryness
or wetness of the westher. The action?,?
of these chemicals is explained below :—

¢« HEach molecule of these * Cat.ionic Chemi-
cals” has a little ‘ Head ' which attaches

itself with incredible force—far, far stronger

than a limpet to a rock—to the stone sur-
face, whether there is some moisture on the
surface or not. The olongated  body” of
the molecule holds on equally strongly to
the binder, thus ensuring the solid is coated
with an un-interrupted regular layer of
binder.
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* Research Officer, Punjab P. W. D,, Buildings and Roads Research Laboratory, Chandiggrh.

Trausport-Communications Monthly Review

The important thing to remember is that
the ‘head’ of the molecules cannot stand
being occluded in the binder and (just as a
droplet of oil will ulways rise to the surface
of the water) by their nature will always
dart at terrific speed to the nearest stone
surface.

Similarly when o soil is treated with
such chemical compounds, the later are
more firmly absorbed by polar forces on the
solid surfaces than water itself, thus reduc-
ing the response of soils to the action of
water or electrolyvtes. When a soil thus
treated is dried beyond a certain point, it
often also becomes non-wettable by water.

Such treatments also indircetly affect
pore water by altering the degree of aggre-
gation of the soil partieles and hence the
void volume.

Results of some Laboratory investiga-
tions on the efticacy of these surfuce active
agents as anti-stripping agents, as well as
their probable chemical composition have
already been published® in the Transport-
Communications Monthly Review, May,
1960, issue. In this note some preli-
minary observations on the cffect of these
surfuce active agents on the Engineering
Properties  of Soil, particularly on its
resistance to softening offcet of water have
been rccorded.

A graded soil having o P.1. of about 94,
and sand content (fraction coarser than 200
mesh) about 309, was used. As the treat-
ments which modify soil surface properties
require extremcly small quantities of
chemicals and also in view of the economy
of the treatment, the proportions of the
surface active agents used in this study
were only 0.1 to 0.3% by weight of soil.
The optimum moisture of the soil was first
determined as usual by means of the
Modified Abbott’s compaction apparatus?.
The requisite quantity of the surface
active agent was dissolved or suspended in
the optimum quantity of moisture so found
and the solutionfsuspension thoroughly
mixed with the soil and the mixture
compacted under the same conditions. The
dry density of the vesultant Dblocks was
determined, no appreciable difference due
to the presence of chemicals was noticed.
The presence of these proportions of
chemicals also did not show any change in
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the optimum moisture when tested under
similar conditions.

Resistance to softening cffect of water

The dry blocks containing varying pro-
portions of cationic chemicals were kept
over sand contained in a tray and kept
constantly wet, and the moisture absorp-
tion through capillarity was determined
after 6, 24, 48 and 144 hours. Also some
driedd blocks were placed (immersed) in
water contained in a trough (at 25°C) to sec
the effect of chemicals on water absorption
by the treated soil under these conditions ;
and the condition of the blocks and the
per cent loss (on dry basis) after 5 hours
immersion due to the disintegration (if
any) was determined. The results of all
these tests are presented in Table 1. Tt.
would be seen therefrom that Duomeen-T
treated blocks showed minimum water
absorption and maximum stability under
both the conditions. The other two chemi-
eals, viz., Adhevia-T and Cationic Emulsi-
fier also gave encouraging results. In the
case of Cationic Emulsifier smaller quanti-
ties were found to be more cffective, while
in the cuse of Adhevia-T the efficacy of
the chemical increased with the increase in
its quantity from 0.1 to 0.3%, by weight of
soil.

Lffect of Adhevia-T and Cationic Emul-
sifier was also studied on a silty soil of P.1.
8.7 and sand content less than 209, with
similar results as in the case of graded soil,
These results are also included in Table I.

The compressive strength of the dry soil
blocks containing these chemicals was
slightly adversely affected with the increas-
ing quantities of the chemicals. However,
the addition of all these chemicals appreci-
ably improved the penetration resistance
(as determined in terms of CBR) of the
compacted soil-mass in wet state, This
improvement was anticipated because of
the waterproofing effect of the chemicals
on the soil particles. While the ordinary
soil without any admixture showed a soaked
CBR value of 1.69%,, the addition of 0.2% of
these chemicals improved it to over 69,
The moisture absorption during 96 hours
soaking also decreased from 239 in the case
of untreated to about 13% in the case of
soil treated with 0.2% cationic chemicals,
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TasLE 1

Effect of Cationic surface active agents on the resistance to softening action

of water and moisture absorption by soil blocks

l DPer cent moisture absorbed through
capillarity after — Hrs.

i RPN -
Sl | Name of Admixture | Pereent

[ Timo of disintegra=
tion when actually

. P age _ immersed in water.
No. (Cationic)
used G o4 48 144 Por cont loss after
- 5 hours’ immersion
I—Graded Soil (P.IL 8.6 per cont; Sand content 48 per cent)
1 Blank — 14.3 16.1 17.1 174 Disintograted within
# hour
2  Adhevia-T 0.1 4,7 14.6 15.0 15.0 Do, 6 hours
0.2 4.5 8.4 10.0 11.0 Por cont loss 6.8
0.3 2.0 4.0 5.5 7.4 Per cent loss 6.1
3  Cationic Emulsifier 0.1 2.5 5.8 7.2 8.2 Por cont loss 7.1
0.2 4.0 9.3 1.3 13.3 Por cont loss 17.7
0.3 4.0 7.5 8.7 10.4 Per cent logs 10.0
4 Duomeen-T 0.1 4.5 6.0 6.4 7.5 Stable for moro than
9 17 2.7 3.8 42 I wmonth without

any disintegration
when constantly
kopt immorsod in
wator,

II—Silty Soil (L.L. 3L.8 per cent ; P.I. 8.7 per cent and Sand content 17.7 per cont)

1  Blank —_
handled

2 Adhevia-T 0.1 20.3
0.2 8.0
0.3 4.0

3 Cationic Emulsifier 0.1 7.3
0.2 6.3
0.3 70

Became very soft and could not be 4 minutos

21.0 — — 76 hours
13.0 — — Stable for moro than
5 days
7.5 — — Do.
16.2 — —_— Do.
11.6 — — Do,
11.6 — — Do,

Effect of addition of cationic surface
active agents to the bitumen on its
water-proofing properties when used
in the form of cut-back or emulsion

Since these cationic chemicals have prov-
ed very good anti-stripping agents (due to
their water repelling property) when incor-
porated in the asphaltic materials used for
coating stones, it was considered desirable

28

to try their effect for improving the water
proofing properties of asphaltic materials
like bitumen emulsions and cut-back when
used as soil stabiliser and for water-proof-
ing mud plasters. Accordingly bitumen cut-
backs consisting of 80 parts of 80/100 bitu-
men, 20 parts of kerosene oil and 1 part of
chemical were prepared in the laboratory.
In the case of bitumen emulsions, varying
quantities of each chemical from 0.5 to 2%

Transport-Communications Monthly Review

(by weight of bitumen) were incorporated at
the time of preparation of the emulsion in
the laboratory using 2%, T.R.O. by weight
of bitumen as emulsifying agent. The soil
blocks containing 2.5%, and 59, of the cut-
back and 5%, emulsion, containing different
chemicals by weight of the dry soil, were
prepared as wusual by compaction at
optimum moisture in modified Abbott’s
apparatus and tested for absorption of water
through capillarity and by actual immer-
sion in water. The results are shown in
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Tables I1 and IT1. Tt will be seen from these
results also that Duomeen-T imparted maxi-
mum resistance to water effect in both the
cases. The soil blocks prepared from a 5%,
cut-back containing Duomeen-T absorbed
only 29, moisture after 72 hours immersion
while the moisture absorbed by blocks pre-
pared from cut-back containing other chemi-
cals was as high as 16 to 17%. In fact 5%
cut-back containing no chemical gave
better results than those containing the
other two surface active agents although

TasLE 11

Effect of addition of cationic surface active agents to the bitumen on its water-
proofing properties when used in the form of a cut-back or emulsion

(Percentage water absorbed through capillary action)

Per cont water absorbod by weight of block containing

Percent- | —-
sl ago by 2.5 per cent cut-back A per cent cut-back
Ok N A icht e - S —
No. Name of Agent used wo(;? ' Duration of test in Hr. Duration of test in Hr.
Bitumen ' e :
| 6 | oz | 4 6 | . | 8 |
1.  Blank, i.e., no agent — 11.7 15.1 16.3 3.5 8.7 14.8
in cut-back
2, Adhevia-T 1 6.3 10.3 13.3 5.6 11.0 16.0
3.  Cationic Emulsifier 1 6.3 14.0 15.3 9.0 15.6 17.4
4.  Duomcen-T 1 2.3 3.3 9.3 0.73 1.3 1.9 2.0
Emulsion
5 per cent by weight of soil
1. Nil 14.1 18.5 21.5
2, Adhevia-T 0.5 11.3 17.4 21.3 22.3
1.0 14.7 . 185 21.5 22.4
1.5 13.0 18.0 20.5 22.2
2.0 10.0 17.5 19.7 21.3
3. Cationic Emulsifier 0.5 2.0 7.0 129 14.2
1.0 1.7 6.3 121 4.4
15 153 168 179 181
2.0 13.4 15.2 158 16.3
4. Duomeen-T 0.5 3.0 15.1 17.1 17.8
1.0 7.6 16.7 17.3 17.8
1.5 3.5 9.4 12.0 134
2.0 2.8 9.6 12.0 13.2

29
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Tasre III

Resistance to softening effect of water when actually immersed in water
for 24 hours and more

Per cent water absorbed

|
l I Percent-
|

s1 age by 2.5 per cent cut-back 5 per cent cut-back
No. | Name of Chemical | weight L - - - - —
. ' of ! Hours of immersion Hours of immersion
! Bitumen ]* e T e Sl G e e
e 2 | a8 | 6 | 24 | 4
‘ !
1.  Nil ~ Cracks appeared in 5 hours 7.2 15.6 17.5
2. Adhevia-T 0.5 Do. - — -
1.0 Do. 12.0 18.3 20.0
3.  Cationic Emulsifier 1.0 — 11.3 —_ —_ —_
4. 13.0 " 15.0 1.3 2.9 4.1

'Duomeer_:-T 1.0 43

* Blocks prepared from 2.5 per cent cut-backs containing Duomeen-T remained in tact and hard
even after 144 hours constant soaking in water. The tompressive strength of such blocks in wet
condition after 24 hours’ soaking was about 150 1b/square inch.

when 2.59, cut-back was used these chemi-
cals appeared to be more effective. The
Duomeen-T was, however, really helpful in
reducing the moisture absorption both
through capillarity as well as under immer-
sed condition irrespective of the proportions
of the cut-back used.

When these chemicals were mixed in the
emulsion used for soil stabilisation cationic
emulsifier in smaller quantities of 0.5 to
1.09 showed definite improvement while
Duomeen-T was found to be more effective
when used in quantities over 19, by weight
of bitumen., The Adhevia-T appeared to
have no effect in improving the water resis-
tant quality of such emulsions.

Similar results were obtained when the
cut-back and emulsion containing different
cationic chemicals were used for the prepa-
ration of water-proof and non-erodable mud
plasters. Compositions containing these
chemicals showed marked improvement
over those containing no such chemicals—
Duomeen-T on the whole again being better
than the other two chemicals.

Further detailed investigations with a
view to assessing the economy of such treat-
ment are in progress.
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PREFLEX BEAMS

AN important advance for construc-

tional engineering in Great Britain is
announced by the Boulton and Paul Group,
whose resources for structural steel and
prestressed concrete engineering have been
combined to manufacture a beam of new
design. Known as Preflex, the beam
utilises high-tensile steel and high grade
factory concrete to provide a high load
bearing capacity on a greater range of span

¢ Hogebrug *’—a road
bridge over the River Yser
at Dixmude. Twelve Preflex
beams, each spanning 70 ft,
give an overall width of 61 ft,
the total construction depth
being 2 ft 8 in.

to depth ratios, it is claimed, than has
previously been economically possible.

Preflex beams combine the best features
of high tensile steel and concrete, say
Boulton and Paul, It is possible to stiffen a
steel joist with an ordinary concrete casing,
but when such a beam is loaded to its
working stress the concrete around the
tension flange becomes tensioned with the

Special use of Preflex
beams in a8 Mansard
roof structure
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steel, loses its stiffening value, and in many
cases is subject to severe cracking. These
defects are eliminated with Preflex beams.

During manufacture the steel joists are
preflexed to take up a similar curvature to
that produced by their full working load.
Two joists are clamped together at quarter
points, one about 18 in. above the other,
and the ends are pulled together with
hydraulic jacks and sling bolts. Whilst
held in this position the joists are placed in
a specially designed frame where concrete
casings with mild steel reinforcement are
cast in moulds around the tension
flanges.

.
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Preflexing each steel joist to the maxi-
mum design stress, that is to say, ending
the steel joist so that the maximum allow-
able stress is induced in the outer fibres
over half the span of the beam, is equiva-
lent to load testing each beam before it
leaves the works. The measurement of
deflections at all stages of preflexing affords
a means of further checking by comparison
with calculated values.

The advantages gained by the use of
Preflex beams are claimed to be of great
importance from the point of view of both
economy and planning. Using high-tensile
steel to its maximum working stress, less

A proposed motorway bridge of composite design. Preflex beams span between precast
concrete columns, with an in situ concrete deck slab

The beams are slowly released when the
concreate has hardened and their elastic
recovery causes the concrete to become
compressed, with a corresponding reduction
of stress in the steel joists and a greatly
increased stiffness. Thus when the Preflex
beam is subjected to working load as part
of a structure the concrete casing is decom-
pressed, with no possibility of cracking.
Furthermore, the range of stress under load
is reduced, giving the beam increased resis-
tance against fatigue. After erection,
rigidity is further increased by encasement
of the remaining steel profile of the beam.
This secondary casing normally forms part
of the structure, i.e., the road slab in the
instance of a bridge, or floors in a
building.

steel is required to support a given loading,
and at the same time, less concrete is
required in comparison with other systems.
Given the span, live-load and allowable
deflection, a Preflex beam can provide the
solution of any design problem requiring to
least depth of construction or alternatively
given a construction depth and loading
longer spans may be bridged than with any
other constructional system.

In buildings minimum floor depths
permit reductions in the total height of the
incorporation of additional storeys where
height is restricted. Freedom of planning
may be obtained by the omission of internal
columns, and Preflex beams can provide
support for secondary members and form-

32

Transport-Communications Monthly Review

May 1961

A pair of 98 ft beams, each 40 in. deep, in position for Preflexing. To induce the
required stress into the beams their ends are pulled together by means of the jacking
arrangement shown on the exreme left. The beams are then clamped in this position and
removed to a specially designed frame where the tension flanges are encased in concrete.

work, allowing clear working space at all
floor levels.

For bridges and tunnels reductions in con-
struction depth lead to savings in the cost
of approach works. Erection problems can
be simplified as special lifting points are
not necessary and support for the deck is
provided without the need of propping.

Preflex beams can be incorporated into
any form of construction, say Boulton and
Paul, whether structural steelwork, rein-
forced or prestressed concrete, since the
final beam is composite and connections
will be of the normal beam end type for
steelwork and monolithic in the case of
concrete. Holes can be provided in the
webs of the beams, to allow such services as
heating, ventilating or air-conditioning
ducts to pass within the construction depth
of the floor. The elimination of tension
cracks in the concrete casing means that

complete protection is given to the steel
joist against attack by fire and corrosion.

Preflex beams were invented in Belgium,
and since 1951 have been used with great
success there and in many other continental
and overseas countries in the construction
of numerous commercial and administrative
buildings, garages, schools, hospitals, exhi-
bition halls, factories, tunnels and bridges.
Preflex development in Great Britain is a
joint enterprise of Boulton and Paul Ltd.,
Structural  Steelwork Engineers, and
Anglian Building Products Ltd., Prestressed
Concrete Engineers.

A brochure, illustrated by diagrams and
photographs describing the Preflex beam,
its manufacture and advantages, is avail-
abhla from Boulton and Paul Ltd. of Nor-
wich.

(From * Highway and Bridges and Engi-
Works’, December 14, 1960.)
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SURFACE DRESSING
(CommenT BY P. D. BELL, B.Sc. (Eng.)

IN the article on Surface Dressing by

Mr: G. P. Jackson published in the
T.C.M.R. for June 1960 Mr. Jackson’s
graph may be expressed mathematically in
the form :

r= fleiiiiininn, (1)
where r = rate of application of binder.
J = fraction of aggregate volume to

be filled with binder, to be
adjusted according to inten-
sity of traffic and other
factors,

v = quantity of aggregate per unit
area based on A.L.D. which he
assumes to be the ‘‘average
size of the chippings.”

The writer is in full agreement with this
basic approach in so far as the determina-
tion of the application rate of bitumen
is concerned. Any given aggregate when
spread on the road surface has a certain
percentage of voids. In a seal coat it is
desired to fill part of these voids with
binder. The quantity of binder may there-
fore be expressed as a percentage of the total
volume of aggregate per unit area. If this
percentage be taken as f, the above
formula, using our customary units, may
be developed as follows :

Letn=I

~, = cover ratio of aggregate

in &q. yds./cu. yd.
/
Let r = binder application rate in
galls.[sq. yd.
Then -

r
— cu. ft.[sq. yd.
g 82 x 100

_2;;_7 cu. ft./sq. yd.

Whence r = -l—%f galls.[sq. yd.

Adding an adjustment, a, for the varia-
tion of the existing surface texture, we get:

This is the same form of equation attri-
buted to Hveem published in the African
Roads and Transport March/April, 1958,

issue.

Let us now examine the components of
this formuls and compare Mr. Jackson’s
recommendations with local experience.

Spread Ratio of Aggregate ‘N’

The original A.L.D. method of deter-
mining the aggregate spread ratio, as
expounded by Mr. F. M. Hanson, is
undoubtedly sound. It is, however, a little
tedious, and this fact has apparently
tempted Mr. Jackson to use the average
dimension baged on the nominal size of
aggregate. He then uses a shape factor,
only to determine the binder application
rate. This seems illogical since it is well
known that the shape affects the aggregate
spread ratio considerably. For instance,
a — 4 in. 4~} in. crushed stone may have a
spread ratio anywhere between 90 and 120
sq. yd.[cu. yd., depending on the shape of
the aggregate.

An alternative method is the use of a tray
or board on which the aggregate is spread to
simulate conditions on the road. Either the
volume of aggregate or the surface area may
be varied, keeping the other constant. This
method has the merit of being very simple
and quick to use. The results agree closely
with the A.L.D. method. Irrespective of
what method is used to obtain n, the value
may be substituted in formula.(2) to
obtain r.

Volume Percentage ‘ F’

The effect of continued traffic on & seal
coat is to reduce the aggregate voids by
compaction. Thig acts in three ways:

(i) Direct force reducing the thickness
of binder film between chippings and
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road surface, forcing the binder up
into the voids.

(ii) Rearrangement of the position of the
individual chippings so as to inter-
lock in a more compact manner.

(iii) Attrition and crushing of chippings.

The percentage voids is therefore not a
constant but continually decreases under
the action of traffic. It may be about
20 per cent initially and may finally reduce
to about 10 per cent.

The rate of densification depends on the
interrelation between the compacting effort
and the resistance offered by the viscosity
of the binder. The crushing strength of the
aggregate, of course, also has an important
bearing on the compaction.

The compactive effort of the traffic can
be assessed, at least relatively, by means of
a rough traffic count. By comparing the
behaviour of seal coats on the Witwaters-
rand (using crushed quartzite aggregate)
after two or three years service, it was
concluded that the following percentage
bitumen should be used :

Bitumen percentage

Vehicles per day by volume f
Less than 160 ... 13
150—500 11.75
500—1,000 10.75
1,000—2,000 ... 10

More than 2,000 9.5

More than 2,000

with exceptionally

heavy industrial

traffic 9.0

Comparing this table with Mr. Jackson’s,
it will be seen that the traffic categories are
very gimilar if commercial vehicles are
taken to constitute 20 per cent of the total.
The examples based on Mr. Jackson’s
factors also give results similar to those
obtained from the above table.

Mr. Jackson indicates that the percen-
tage of voids in rounded gravel will be
higher than in crushed aggregate. This is
no doubt the case, but the writer cannot
speak from experience on this. It is also
noted that your earlier author (1958)
recommends against the use of this type of

. aggregate,
35
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The viscosity of the binder under the
prevailing day-time temperatures has a very
definite effect on the rate of densification of
the seal coat. Mr. Jackson has mentioned
the varying effect of climatic conditions. It
is felt that this should be related to the
viscosity of the binder. For instance, a seal
coat with 80-—100 pen bitumen in a hot
climate may behave in exactly the same
way ae a seal coat with 150—200 pen
bitumen in a place where the average
temperature is, say, 15°F. lower. The above
table of recommended bitumen percentages
was based on 150—200 pen. bitumen, and
it is probable that the percentage for
80—100 pen bitumen would be higher. On
the other hand, a seal coat with a higher
penetration bitumen or a cutback having a
higher residual penetration would probably
require lower percentages. In using cut-
backs, of course, one must take into
consideration  the volume of volatile
fluxing oils lost by evaporation. If the
amount of fluxing oil is small, however,
it is quite possible that the effect of evapora-
tion on the binder application rate may be

Shape of aggregate influences the binder application rate
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cancelled out by the effect of the residual
bitumen being softer than the usual penetra-
tion grade bitumen.

For example, an MC (5) may lose 5 per
cent of its original volume by evaporation,
thus requiring a correction of 4~ 5 per cent
to the standard formula, but the same bitu-
men may have aresidual penetration of 250,
thus requiring, perhaps, 5 per cent less bitu-
men than for the 150-—200 pen. grade.

In this connection it is felt that any
correction for uue of cutbacks should be
made to the volume percentage, and not, as
Mr. Jackson recommends, as a constant
independent of the spread ratio of
aggregate.

Finally, the volume percentage may
also be varied according to the temperature
susceptibility of the binder.

It may also be pointed out that the
viscosity of any binder increases with age.
The rate of compaction therefore decreases
with time until the binder eventually
becomes so hard as to resist any further
compaction.

Factor “ A ” for texture of existing
surface

Perhaps the most difficult factor to
determine is the allowance for deficiency or
excess of binder on the existing surface.
In the absence of a reliable physical test
this factor must be decided entirely on the
basis of judgment and experience. From
the writer’s observations in the Transvaal it
. appears that most engineers make insuffi-
cient correction to their basic application

rates for the existing surface texture. It

is also frequently over-looked that the
-effect of traffic and texture on required
binder application rates are often cumu-
lative, such as in the case of a dry
“ hungry >> éurface which carries little
traffic.

General

Mr. Jackson’s graph makes an allowance

for 10 per cent whip-off. The writer:

feels that this is too high. If, of course,
too much aggregate is applied in the first
instance, the whip-off must be propor.
tionately high, but if the application rate is
correct and the conditions are suitable, the
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whip-off should be within 5 per cent. In fact,

" if a fair amount of crushing occurs under

rolling, one could make no allowance for
whip-off and still obtain complete coverage.

Reducing the emount of whip-off,
however, is more a question of technique
which is outside the scope of this dis-
cussion.

A point not mentioned by Mr. Jackson
is whether or not his recommendations
apply to multiple seals. It is well-known
that the percentage voids in a graded aggre-
gate is less than in a single size aggre-
gate. Similarly, where a first seal coat is
followed!by a second seal of smaller aggre-
gate, the percentage voids is smaller than
for a single seal coat. Accordingly a
different set of binder percentages is
required.

Another point worth mention is the use
of fine aggregate such as sand or—} in.
chippings. In South Africa may miles of
roads have been surfaced using RC (2) bitu-
men at about 025 gallons per sq. yard
and—% in. + 1/8 in. chippings, or
decomposed dolerite grit. Similarly, in
Southern Rhodesia and in the U.S.A. sand
seals are quite common. In these seal coats
there is not just a single layer of aggregate
particles but perhaps two or three layers.
The binder is absorbed by the aggregate
forming what resembles a premix surface.
The shape and grading of the aggregate will
have a very large bearing on the proportion
of binder to aggregate, but the concept of
volume percentage as described above
would be useful in the study of these types
of surface dressing where the A.L.D.
theory is not applicable.

Conclusion .
In view of the numerous widely var-

ying conditions encountered in surface -

dressing, the proportioning of binder and
aggregate must necessarily be done by
empirical methods. This being the case,
the simpler the method the better, provided
it is rational and based on field experience.
As Mr. Jackson points out, much still
depends on one’s judgment, but a rational,
systematic judgement.

From « (African Roads and Transport)”
June, 1960). :
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HERE AND THERE

1. SOIL COMPACTION AND PROOF-ROLLING OF SUBGRADES

® A NEW 35-page Bulletin (254), issued
by the Highway Research Board, contains
four papers on the subjects covered, as pre-
sented at the 39th Annual Meeting of the
Highway Research Board. These are :

* Full-scale Compaction Studies at the
British Road Research Laboratory,” by
W. A. Lewis, which briefly describes the
test installation, outlines the techniques
used, and summarises the results of the
investigation ;

¢« Proof-Rolling of Sub-grades,” by W. J.
Turnbull and Charles R. Foster, which des-
cribes various cases where proof-rolling will
or will not be effective, and gives informa-

tion usuable to establish desirable roller
characteristic and the amount of rolling
that should be used for various conditions ;

¢ Hydraulic Fill Compaction,” by Olaf
Stokstad and Kent Allemeier, which deals
with the use of flowing water, introduced in
end dump fill by jetting, as a compacting
and stabilizing agent; and

“Rapid Determination of Liquid Limit
of Soils by Flow Index Method,” by H. Y.
Fang, which presents a new approach to
liquid limit determinations by a one-point
procedure.

(From *Highways and Bridges and Engi-
neering Works’, January 4, 1961)

2. RECORDING DEFECTS IN HIGHWAY SURFACES
‘ BY PHOTOGRAPHY

New Night-Time Detection Method

@® A NEW low-cost system for recording
by photography defects in highway surfaces
has been developed by the Aero Service
Corporation in Philadelphia. It enables
discovery of road defects at a fraction of
the cost of walking or driving the roadway
and noting or sketching faults by hand.
The new system has performed successfully
at test areas in Illinois, and a programme
for coverage of major test areas in New
York State is in progress. Surveys for
several other States are being planned.

Styled Sur-Fax, the system includes a
vibration-free continuous strip camera, a
specially equipped truck, a film projector
and a reader-printer, and is the product of
more than a year’s research and develop-
ment by engineers of the Corporation,

The camera records highway surfaces as
wide as 36 ft in a single traverse, on 35 mm.
film, at & scale of 1 in. equals, 36 ft. The
truck mounts a battery of shielded, high-
powered lights. They provide a constant
level of light, beamed at a constant angle to
obtain the requisite degree of light and

Picture of 36-ft wide Carriageway
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shadow. Under this controlled lighting
system, such conditions as faulting,
scaling and cracking are readily identifi-
able.

Surveys are made at night at twenty to
thirty miles an hour, generally between
1 am. and 5 a.m. to avoid heavy traffic
and bright daylight. It has been found
that sunlight, with its varying intensity and
changing angles to the highway surface,
does not produce the constant light source
needed for success of the surveys. A
generator in the rear of the truck provides
power for the lights and the camera. The
camera is mounted on top of a pole.

The continuous strip film positives may be
projected as large as 10 x 10 ft for staff
conference studies. They are also useful for
presentation to highway maintenance
problems to public officials, legislators and
civie groups.

With the Sur-Fax projector, the film may
be viewed ata rate equivalent to a slow
walking speed—about two miles per hour.

May 1961

The adjustable-speed driving mechanism
can be stepped up to an equivalent of about
30 m.p.h. or it can be stopped and ° stills”’
held on the screen for detailed examination.

~ For detailed analysis, a specially modified
3. M Reader-Printer is used. The 35 mm.
film strip is projected on to an 18 in. x 24
in. viewing screen. As pavement sections
come into view which require continued
study, a touch of the push button stops the
film and makes a positive print. This
print is delivered within 30 seconds. It
may be annotated and used as an actual

work sheet by maintenance crews.

Sur-Fax record forms are provided for
engineers and technicians to note the data
seen on the continuous film strip. For rigid
pavements, such facts include cracks of all
types, scale, spalling and faulting. For
flexible pavements, the recorded conditions
include alligator-type or other cracks,
revelling, rutting, settlement and bleeding.

(From ¢ Highways and Bridges and Engi-
neering Works’, January 4, 1961.)

3. TO SURVEY TURKEY TO IRAN HIGHWAY

@® FAIREY Air Survey Ltd. has been
awarded a contract to map 270 miles of
road in Iran as part of a major road
reconstruction project to link Turkey with
Teheran. The road will form part of the
route which links the capitals of Europe
with India and the Far East.

The Survey has been ordered by an
Iranian firm of Consulting Engineers,
E'1.C.0.,, and comprises the mapping at
1/2,000 scale of approximately 269 miles of
road between Zendjan and Marand in North
East Iran.

The aerial photography will be executed
with the collaboration of the National
Cartographic Centre of Iran, with whom
Fairey Air Surveys was previously closely
associated under a consulting and training
agreement.

The film will be processed in Iran and
then flown back to Fairey Air Surveys’ air-

field and base at White Waitham, near
Maidenhead, Berkshire, for map-making.

In addition to contoured mapping,
permanent ‘‘bench marks’ consisting of
concrete blocks, which act as reference
points, are being emplaced at 1,000 metre
(1,100 yards) intervals along the whole of the
route. These have been placed in position
prior to photography and will be ** heighted”’
and co-ordinated in a first order
photogrammetric plotting machine. This
data will be of particular value in sections
where a new alignment is being developed
through currently undeveloped terrain (as
between Mianeh and Siah Tehaman) since
it will provide permanent well-surveyed
points from which engineers may set out the
final centre line by simple survey
methods.

(From ‘ Highways and Bridges and Engi-
neering Works’, Dec. 14, 1960.)
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4. FACTS ABOUT ROURKELA

@ THE plant consists of the following principal units :

Coking Plant

Blast Furnaces
Steel Works

Rolling Mills

Power Plant
Auxiliary and Ancillary Plant

Products :
Heavy Plate

Medium-Plate and Wide Strip
(hot rolled)
Sheet and Strip
(cold rolled)
Tinplate

Products include plate for shipbuilding, wagon construction, bridges, cranes, con-

3 Batteries of 70 ovens each: capacity 1.64 million

tons of dry coal per year
3, each with a capacity of 1,000 tons per day

3, 40-ton LD Converters :
Capacity 750,000 tons per year

4, 80-ton Open Hearth Furnaces:
Capacity 250,000 tons per year

2 Mixers each holding 1,100 tons

Blooming and Slabbing Mill,
Wide strip Mill,

Heavy Plate Mill,

Cold Rolling Mill

Hot-Dip Tinning Plant

75 MW capacity

Gas Cleaning Plant with a capacity of 17,650,000

cubic feet per hour

Oxygen Plant with a capacityof 349, 470 cubic feet

per hour
Grey Iron Foundry
Repair Shop.

200,000 tons|/year
300,000 tons|year

170,000 tons|year
50,000 tons|year

tainers, car bodies, etc. Tinplate for cans, apparatus and tanks of all descriptions.

Some Interesting Figures:

The Rourkela integrated iron and steel works has :

Works railway 6,944 miles
Railway bridges 11
Diesel-electric locomotives 29
Cranes with capacities ranging
between 5 and 150 tons 75
Water supply piping 15.5 miles
Drinking water supply piping 11.6 miles
Piping of all dimensions for various uses 46.5 miles in the rolling mill alone
Works roads 26.7 miles
Sewage piping 77.5 miles

Roof-covered area

Roof-covered rolling mill area
High and low voltage cables

4,304,000 sq. ft. (included in above

figure)
2,259,600 sq. ft.
1,050 miles

(From < All About Steel,”—The Example of Rourkela.)
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RECENT ADDITIONS TO THE LIBRARY OF THE INDIAN ROADS
CONGRESS

Swiss Standards (Nos. SNV-40260,
264, 266, 268, 372, 374, 415, 807a,
70005, 008, 510, 710, 720, 71 110a,
111a, 120a, 410a, 420a, 510b, 511a,
520a): Vereinigung Schweizerischer
Strassenfach-maenner (VSS) Seefel-
dstrasse 9, Zurich-8.

B. S. 1707: 1959—<Hot Binder
Distributors for Road Surface
Dressing *’: British Standards Insti-

tution, British Standards House, 2,
Park Street, London W. 1.

B.S.3179: Partl 1959—Compa-
rison of British & Overseas Stan-
dards for Steels—Part 1 Chemical
Composition of Wrought Carbon
Steels: B. S., S.AE. and DIN.”:
British Standards Imstitution, British
Standards House, 2, Park Street,
London W. 1.

“Policy for Geometric Design of
Rural Roads’” (Conference of State
Road Authorities of Australia), Deptt.
of Main Road, New South Wales,
Sydney.

Guide to Concrete Road Construc-
tion Questions & Answers: (Second
edition) 1958. Cement & Concrete
Association, 52, Grosvenor Gardens,
London S. W. 1.

Concrete Bridges, 1955: Concrete
Association of India, 1, Queens Road,
Bombay.

Third Congress of the Federation,
Internationale de la Precontrainte
Berlin—1958 Discussion, Cement and
Concrete Association, -52, Grosvenor
Gardens, London S'W.1.

Transactions of the American
Society of Civil Engineers, Vol. 122,
1957: American Society of Civil
Engineers, New York.

10.

11.

12.

13.

14.

15,

16.

40

Transactions of the American
Society of Civil Engineers, Vol. 123,
1958: American Society of Civil Engi-
neers, New York.

Transactions of the American
Society of Civil Engineers, Vol. 124,
1959 : American Society of Civil
Engineers, New York.

Highway Research Board Proceed-
ings of the Thirty-Eighth Annual
Meeting, January 5-9, 1959 : High-
way Research Board, 2101, Constitu-
tion Ave. Washington, D.C.

Instruction Generala Sur a Signali-
sation Routiere, 1955 (Road Signs):
La Documentation Technique Du Bati-
ment Et Des Trava Publics, 6 Rue
Paul Valery 6, Paris-16. :

Swiss Standards (Nos. 40300, 40330,
40408, 40417, 40665, 40668, 40670,
40671, 40674, 70120, 70312, 70315,
70317, 70330, 70340, 70345, 71310a,
71320a, 71710a. Vereinuigeing
Schweizerischer Strassen fach-maenne
(VSS) Zurich.

“ Road Through Kurdistan” The
Narrative of an English in Iraq—
(1958): Faber & Faber Ltd., 24,
Russell Sq., London.

Indian Railways one hundred years
1853—1953: Ministry of Railways
(Railway Board), Govt. of India, New
Delhi. :

First Report of the Stormwater
Standards Committee of the Insti-
tution on * Australian Rainfall and
Run-off (1958): Institution of Engi-
neers, Australia, Science House Glouces-
ter and Essex Streets, Sydney N.S.W.
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17.

18.

19.

sudden heart failure.

B. S. Code of Practice—CP 143:
Part3: 1960 « Sheet Roof Cover-
ings Part3: Lead Roof Cover-
ings’ : British Standards Institution,
British Standards House, 2, Park
Street, London W. 1.

B. S. Code of Practice—CP 143:
Part4: 1960 ° Sheet Roof Cover-
ings Part 4: Copper Roof Cover-
ings” : British Standards Institu-
tion, British Standards House, 2, Park
Street, London W. 1. :

A. C. I.—-Standards—1959: Ameri-
can Concrete Institute, P. O. Box 4754,
Redfor Stations, Detroit 19, Mich.
(U. S. A)). '

20.

21.

22.

23.
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Selected Bibliography on Highway
Finance [(1951): Department - of

Commerce, Bureau of Public Roads,
Washington (U.S.A.)

Standard Plans for Highway Bridge
Superstructures Revised 1956 :
Department of Commerce, Bureau of
Public Roads, Washington (U.8.A).

Cassells’ Italian-English, English—
Italian Dictionary: Piero Rebora,
Cassell & Company Ltd., London.

Swiss Standards (Nos. SNV-40138,
40142a, 40190a, 40191a, 40550,
40776, 71716, 71743, 71752,
71755, 71820: Vereinigung Schwe-
izeris Cher Strassen-fac-maenner (VSS)
Seefeldstasse-9, Zurich-8.

PERSONAL AND MISCELLANEOUS

We record with deep regret the death of Shri V. 8. Annaswami, on the 19th March, 1961 due to

He was a member of the Indian Roads Congress.

It is fine to get up in the world provided it doesn’t make you look

down on others.

Mother to daughter :  * Marriage is a give and take proposition. I f

he dosen’t give you enough, take it.”

The desirable quality of a nose is not its length, breath, or curve, but
its ability not to be found in other people’s business.
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Amount
(Rs in lakhs)

S. No. Job No. Name of the work

LIST OF APPROVED WORKS ON NATIONAL HIGHWAYS

13. Three works each costing less than 2 lakhs 2.52
Amount MADRAS
S. No. Job No. Name of the work (Rs in lakhs)
. o 14. 2609-MD-45 Widening B.T. surface to 22’ and formation to
T T T o B N 38" in miles 215/0 to 240/0 (within Pudukkottai
ANDHRA PRADESH Division) on N.H. No. 45. 8.28
1. 2596-AH-5 Constructing a bridge across Mukteswaram canal MYSORE
on N.H. No. 5 (Diversion). 2.06 o )
15. 2587-MY-4 Widening the formation of Poona-Bangalore
2. Two works each costing less than 2 lakhs. 0.03 Road from miles 157/3 to 210/2 in Mysore State,
National Highway No. 4. 2.51
ASSAM 16, 2597-MY-4 Wideni;lg the narrow tank bund from miles 13/5
3. 2608-A8-37 Construction of a diversion from 4th mile of to 14/6 of Madras-Cannanore Road, N.H. No. 4
North Gauhati-Amingaon-Hijo with a link road in Mysore State. 2.06
to proposed Brahmaputra bridge approach. . 5.48 17. 2601-MY-4 Widening the formation width of Poona-Banga-
4. 2610-AS-37 Metalling and surfacing miles 325/2 F.P. to 331 lore Road, N.H. No. 4 to 38’ in miles 216/¢4 to
MP ongssam-TrunkgRoa.d east, N.H. No. 37 in 245/2 of Poona-Bangalore Road. 4.54
Doom Dooma Sub-Division. 7.13 18, 2604-MY-4 Widening formation to 38’ of Poona-Bangalore
5. 2613-AS-37 Remetalling and surfacing certain portions of Road, National Highway No. 4, between miles
" miles 179 to 182 of Assam-Trunk Road, N.H. 245/1-385 to 287/0. 2.66
No. 37 in Jorhat West Sub-Division. 3.28 ORISSA
6, Three works each costing less than 2 lakhs 2.01
19. 2581-RS-6 Improvement such as metalling, blacktopping
DELHI and regrading Bisoi-Karanjia, Mahadodull
5 . section—Miles 32 to 65 of N.H. No. 6. 8.52
7. -DLH-34 Constructi f brid ver River Jamuna
204D (;)131:;113 l()I-Iitxx:(:myat,m’srl 'Iggml? in Delhi (Main 19A. 2594-RS-6 Replacing the existing 32 wooden culverts by
Bridge) 54.4 pucca ones on N.H. No. 6—Reach III-from
' Deogarh to Barkote. 2.16
KERALA 20. Four works each costing less than 2 lakhs 2.30
8. 2600-KR-47 Blacktopping the portion from 1/0 to 8/5 of
Alwaye-Edappally Road, N.H. No. 47. 4.22 PUNJAB
8A. 2584-KR-47 Improvement to National Highway No. 47, Tri- 21. Three works each costing less than 2 lakhs 1.28
chur-Variampara Road—Miles 4/7 to 8/0. 3.14
] ) RAJASTHAN
9. 2607-KR-47 N.H. No. 47—Blacktopping Alwaye-Ankamali .
Road—Miles 1/2 to 6/4. 223 22. 2593-RJ-8 Construction of C.D. Works in Behror-Kotputli
. 258 section of new alignment of N.H. No. 8
10, Three works each costing less than 2 lakhs . between Gurgaon and Shahpura. 1.06
MAHARASHTRA WEST BENGAL
11, 2585-MR-4 Widening to two lane traffic (including land 23. 2612-BG-2 Restoration of damages caused by the Sept.-
acquisition and geometrical improvements) Oct: 1959 floods to the G.T. Road, N.H. No. 2—
—Miles 110/0 to 127/2 of Poona-Bangalore Reconstruction of damaged culverts. A 1.72
Road, N.H. No. 4. 3.33 ‘
Note.—Works estimated to cost less than Rs. one lakh are not included in the above list,
12. 92599-MR-4 Widening of road width to 38 ft along, N.H.
No. 4 including land acquisition in miles 148/5
to 1567/3 of Poona-Bangalore Road. 2.69
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no trouble at all...

BITUMEN
EMULSION

... in one easy
application

Bitumen emulsions are effi-
clent and economical for
surface dressing, premix
work and soil stabilization.
They require no heating. T
Hence —no fire hazard ... no N A T D2 N
annoying smoke...no heat- 49 e ‘ 3 ‘%
ing equipment. Just open the 1 :
drum and you're ready to
start work. Bitumen emul-
sions are specially suitable
for repair work, and factory
and residential roads.

N
.

P X
eerad sl bt L

% [ 82 .:.“-3'-"-.". P
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w JpL3 Ty ﬁ;%?:}\eﬁé%ﬁ
SHALIMAR TAR PRODUCTS (1935) LIMITED '
CALCUTTA ¢ DELHI o BOMBAY + LUCKNOW ¢ CHANDIGARH

t ]
Agents: The Bombay Co. Private Ltd., Madras | ® R.C. Abrol & Co. (Private} Ltd., New Delhi | E

Please mention this journal when replying to advertisements
v



- Transport-Communications Monthly Review : . May 1961

roved in

i . For fifty years Exide batteries-  * Shock-proof Hard Rubber Contairer

“ have satisfied motorists the  * Hard wearing CB95 Alloy Plates
world over with their % Durable Porvic Separators
exceptional performance,
Today, as a result of continuous
research, your 'Exide is even

ention this journal when replying to advertisements

L)) b
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Reliable
Wheels

A perfect landing...how much of its success depends

{ ]
Reliable
on the aircraft’s wheels and the smooth, reliable
runway... Hu“ways

The best runways are treated with Burmah-Shell
Bitumen—an inexpensive, easy-to-handle, durable
material. Bulk handling of Bitumen, pioneered by
Burmah-Shell, has considerably lowered its cost. In
addition, services of skilled Burmah-Shell engineers,
are made available.

Wherever there’s need for better roads, airfields
or hydraulic works, there’s need for Burmah-Shell
Bitumen.

In 1959, Calcutta’s Dum Dum runway surface was
strengthened to carry the heavy jet traffic of the
modern age—the Boeing 707. This was achieved by
resurfacing with 3" Shelmacadam and pre-coated
grit seal using Shelspra BS. It can now say boo
to a Boeing.

N

BURMAH-SHELL BITUMEN FOR RELIABLE RUNWAYS

<
Y

Please mention this journal when replying to advertisements i
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=

it’s so much o
easier with a = oaem )
MARSHALL

Lt
»

VAR S A

How arduous it would be to bfeak a heap of stones
by hand! And how long it would take!

Hand broken metal no doubt is cubjaal, bt the
modern, perfected Baxter-Marshall “Knapping
Motion™ Stone Breaker not only produces equally
~good cubical samples, but also yields increxsed :
output at lower labour cost. STONE BREAKER |

| Mazshall, Sons & Co. (India) Ltd.

33/1, Netaji Subhss Road, Calcutta, Marshall House, Hanuman Roed, New Delhl.
Marshall’s Building, Ballard Road, Bombzy I.  Marshall’s Bullding, 2nd Line Beach, Madras.

‘Marshall Sons... in step with Mechanisation”

Printed by K. S. Krishnan at The Progressive Printers, 17, Coral Merchant Street, Madras-1 N
& Edited and Published by N. Sen, Hony. Sccretary, Indian Roads Congreés, Jamnagar House, -
Mansingh Road, New Delhi-2—875 . et
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