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Cost studies prove that Barber-Greene Loaders
move bulk materials from stock pile to truck most
economically. Loading efficiency is never limited by
operator fatigue because B-G's Constant Flow principle
assures high-capacity loading hour after hour. The *
truck driver is frequently the operator.

The 543's hydraulic swivel conveyer carries the
material to highest and longest trucks, trailers and
railroad cars at rates up to 3 cubic yards per minute
...keeping trucks on the move... eliminating costly
delays. A15m.p.h. road speed means quick job to job
travelling and maximum manoeuverability on location.

When operating on especially soft or muddy bases
Barber-Greene's Model 82A CRAWLER MOUNTED write for complete in-
BUCKET LOADER offers complete and positive  formation on the lowest

traction. cost way to load trucks
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COAL STRIPPING

let this rugged team simplify and
speed up your job.

‘The magnetorque swing clutches enable the P & H Excavator to cut cycle time
and eliminate clutch wear. The go° turning angle and 35.m.p.h. speed enable
the Tournarocker to receive and deliver the load faster.

P & H Excavators and Tournarockers are available in sizes to suit all your jobs.
Let us study your problem and give you a scheme.

William Jacks & Co.Ltd.

Calcutta Bombay  Madras

WX 157

: i ; ; & The amount # quﬁc which can pass
: - ; L o ™, over a road made with Mexphalte or Shelspra is

enormous and frankly incalculable.

Mexphalte

lasts and lasts and lasts and so does

Shelspra

.......
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MILLARS’

HIGHWAY COMBINED
DRYING AND MIXING
MOBILE UNIT

Single and two-coat'Asphzlt—Hot process.

* The production of Pre-coated Chips.

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

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

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

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

MILLARS’ TIMBER & TRADING CO., LTD.

(Estd:

1902) '

VICTORIA HOUSE, VICTORIA ROAD, BOMBAY - 27.

THE |

HINDUSTAN CONSTRUCTION |
CO. LIMITED.

Designing & Construction of Dams for
Multi-purpose Projects,

Railway & Road Bridges with all types
of foundations (including Caisson &
Monolith Sinking), o

Docks & Jetties,
Water Supply & Drainage Schemes,

Foremost in the field in

CIVIL ENGINEERS, BUILDERS &
CONTRACTORS.

Heavy Earthworks,
Buildings—Industrial & Administrative,
Marine & Land Pipe Lines,

Road Construction,

Guniting, Core Drilling & Grouting,
Public Health Engineering, including
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DURGAWATI BRIDGE

This shows a reinforced concrete bowstring with inclined hangers having a span of 197 ft 3 in, crossing the Durgawati River in Bihar.

The length of the bridge with the two approach spans is 326 ft 6 in,
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TWENTIETH SESSION OF THE INDIAN ROADS
CONGRESS, NAGPUR—JANUARY, 1956

THE 20th Session of the Congress will

be held at Nagpur from 7th to 14th
January 1956. Eight Papers, brief sum-
maries of which are given below, will be
discussed.” There will be a Tanel Dis-
cussion on Surface Dressing. Members
will also inspect an R. C. C. bridge of 23
spans of 90 ft each under construction
across River Narmada, and pay a visit
to the Paper Mills at Nagpur.

Paper No. 180 ¢ Stabilized Soil Construec-
tion in the formation of Tuticorin-
Tiruchendur Road ”” by E. C. Chan-
drasekharan and T. 8. Chandra-
sekhar.

This Paper describes in detail the
construction of soil stabilized base
course using locally available soils in
an area near the sea coast. It was
possible to effect a saving of nearly
Rs. 7,300 a mile by the adoption of
this method of construction in prefer-
ence to the conventional stone soling
employing limestone which is avai-
lable in the locality only at a distance
of about 12 miles,

The Paper also describes experi-
ments on the influence of common
salt on the consistency properties
and susceptibility to pulverisation
of clay.

|

It is also brought out that use of
common types of machinery, graders,
rollers, efc., in combination with
manual operation is economical and
helpful in achieving rapid progress.

Paper No. 181 ¢ The Design of an Experi-
ment to Assess the Cost of Qpera-
tion of Motor Vehicles on Different
Types of Roads” by C. S. Ananta-
padmanabhan and M. K. Ganguli.

The Indian Roads Congress had ap-
pointed a Committee in 1953 to study
the cost of operation of motor vehicles
on various types of road surfaces and
the economy of road improvement.
The Committee had collected data
from operators throughout the country
and their analysis showed that it is
desirable that the problem is studied
under controlled conditions. This
Paper deals with the design of the
experiments to evaluate the operation
costs under controlled conditions. In
view of the large number of factors
that have to be taken into account, a
factorial experiment is considered

- mnecessary. The design of such an
experiment for minimising the cost
and supplying the required informa-
tion within a short time is described
in the Paper, ‘
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Paper No. 182 ¢ Compressive Strength
as a Design Criterion for Bitumin-
ous Mixtures” by C. G. Swami-
nathan,

The drawbacks of an unconfined
compression test as is used for deter-
mination of bituminous mixtare
compositions are discussed. It is
suggested that, in spite of these draw-
backs from a fundamental point of
view, it could be used as an empirical
indicator test for mixtures such as
sheet asphalt or sand carpets.

Paper No. 183 ‘Prestressed Concrete
Bridge across the Mahi River ‘at
Vasad on National Highway—Delhi
—Ahmedabad—Bombay ’ by V. B.
Manerikar and I .K. Naik.

The Paper describes the construc-
tion of a bridge with 16 spans of
110 ft centre to centre of piers. An
important feature of the bridge is the
66 ft high pier above the river bed
and the consequent difficulties in
construction. The  superstructure
consists of two I.section precast pre-
stressed : Lee McCall system) concrete
beams. The deck is of R. C. C. slab
cast-in-situ, 9 in, thick. The girders
were cast on the bank and launched
into position by utilizing previously
launched girders to carry the rail
track. Detalls of the foundations,
construction of piers, precasting of
the girders, prestressing and launch-
ing the girders into position, and
detailed design calculations for the
girders are given,

Paper No. 184 ¢ Specifications for Surface
Dressing \Water-bound Macadam—
Critical Notes ”’ by K. C. De and
P. N. Sen Gupta,

The use of medium sand for blind-
ing the first coat of surface dressing
water-bound macadam is advocated.
It is claimed that a good waterproof
mat which effectively seals the ingress
of moisture into the macadam is
formed by this means. Also, when
the second coat is blinded with stone
chips, the sand mat formed in the
first coat, it is claimed, increases the

Decewnber 1933

bearing capacity of the stone chip-
pings because of the elastic nature of
the supporting area.

Paper No. 185 ¢ Glossary of Highway
Engineering Terms and Hindi
Equivalents > by Specifications &
Standards Committee of the Indian
Roads Congress. :

This Paper gives definitions of road
engineering terms relating to plant,
machinery and traffic. Hindi equi-
valents for the various terms used in
road engineering are also included.

This paper ‘will not come up for
discussion.

Paper No. 186 ““Fact Finding Survey and
‘Highway  Planning in  Uttar
Pradesh’’ by P. N. Srivastava.

This paper describes how in Uttar
Pradesh data for preparing a Master
Plan for road development are collect-
ed. The data were gathered for each
district of the State. The Paper gives
details of how this was done for the
Barabanki district. The data collect-
ed were analysed with a view to find
out that network of roads which gave
the maximum utility in respect of
productivity and population. Details
of how a master plan for the district
using the data collected has been
evolved for the state are also given.

Paper No. 187 * Importance of Traffic
Engineering in India’’ by Dr.
R. K. N. Iyengar.

This paper describes the condition
of traffic obtaining on roads in Indis,
in order to focus attention on the
need for adopting modern methods to
reduce acciden's.

Paper No. 188 ¢ Light Suspension Bridges

in Himachal Pradesh” by A, J.
D’Costa and T. S. Rupal.

A survey of light suspension
bridges in Himachal Pradesh is made
and standards for loading and widths
of suspension bridges are suggested.
A worked out example of a 200-ft
light suspension bridge is given.

Transport-Communications Monthly Review
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THE IMPACT OF ROADS ON AGRICULTURAL
DEVELOPMENT

ESPITE the emphasis that is increa-
singly being placed in all parts of
the world on improving food production,
one important and closely related aspect
of this problem, namely, adequate com-
munications, particularly roads, is still
being given less attention than it
deserves.

Suitable reads are necessary for
food production.

In the brief survey that follows are set
forth many of the obstacles to efficient
food production resulting from the lack of
suiteble accexs roads. The listis by no
means exhaustive but the examples are
given to illustrate the kind of problem
that has to be overcome.

Many countries report that producers
are constrained, through lack of farm-to-
market roads, or by high freight charges
resnltant upon inadequate roads, to
concentrate on certain crops only, not
necessarily the most needed or even the
most economic. The growing of perisha-
ble crops, in particular, is subject to these
particular difficulties. In other countries,
for example in India, a large acreage of
the cultivable land is allowed to lie idle
as much because of the lack of roads as
because of the lack of water. However,
while irrigation schemes are being given
priority, no provision is being made for
the building of the equally essential
roads. In such circumstances planned
agricultural production cannot be introdu-
ced nor can the land be put to the “ best
possible use ” from the viewpoint either
of national or world economy. Another
instance of the hampering effect of inad-
equate road facilities is provided by the
Gold Coast where most of the food now
imported at great cost to feed the cocoa
planters could have been grown in the
hinterland if roads had been available to
carry the produce.

Apart from the marketing of crops the
transport of cattle in poorly roaded areas
also presents serious problems. Where
trucking is not practicable the alternatives
of droving, or of carriage by rail, both
lead to very considerable loss of weight
and consequently to diminished yields
and profits for the producer.

Roads are necessary for introducing
efficient methods of farming.

Perhaps the most serious result of poor
roads in agricultural areas is that farmers
are prevented from introducing more
efficient farming methods and new techni-
ques. For instance, suppliers of agricul-
tural machinery, tools, spares, mainte-
nance mechanics, etc.,, may be unable to
deliver to or visit the farms, or the use of
combine harvesters and other heavy plant
may be precluded because of difficulties of
access, Moreover, the increased cost to
the farmer arising from heavy freight
charges due to inadequate access roads
may drain away his reserves to such an
extent as to make it financially impossible
for him to eflect needed improvements.
In Egypt, Cuba, East Africa and India,
in particular, this problem is a very real
one. New Zealand, on the other hand,
provides a useful object lesson in this
respect; in that country, before modern
roads were built, large areas of land were
unproductive, but, with the coming of
roads, the scientific application of fertili-
sers became possible and these same
districts now rank among the most produc-
tive in the country., In New Zealand,
also, the reclamation of marginal land in
inaccessible hill country has only been
made possible by the modern technique of
aerial top dressings and here again roads
are essential if the aeroplanes are to be
kept supplied with manures.

Another problem which faces the produ-
cer—the control of disease—is made diffi-
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cult, if not impossible, when road com-
munications to the farm are inadequate,
In addition, measures to eradicate insect
pests, where speed is essential, may for
the same reason be rendered ineflective.
Other hindrinces to elfi lent farming,
namely inadequate labour supplies and
absentee landlordism, are exacerbated

where road communications are poor.

Better rural roads are essential also if
the drift to the towns is to be arrested
since roads make possible the enjoyment
of increased amenities, educational and
social, by the rural labourer, making him
a more efficient worker. In parts of Africa
and Indiaeven such facilities as banks
are often inaccessible to rural workers,
and this lack contributes both to' the
manpower problem and to the lack of
economic development. Again, efficient
production is dependent on healthy man-
power—in the rural communities where
roads do not exist medical facilities can-
not exist either. Consequently, if the
rural areas are to be developed, roads are
essential to ensure a healthy, adequate
and mobile labour force.

" However, an adequate road network
cannot play its full part unless the utmost
endeavour is likewise made to ensure
cheap road transport, without undue
restrictions. It will only be when both
these aspects are taken care of that the
drive for increased production will reach
its maximum power and that the agricul-
tural potentialities of each country can be
utilised to the full. :

BENEFITS DERIVED FROM ROAD
DEVELOPMENT

NEWZEALAND

The difficulties described give some idea
of the size of the problem. By way of
contrast, it is profitable to consider the
achievements of a country where rural
roads have not been neglected. In New
Zealand, before modern roads were built,
all the difficulties described were met
with, yet with the coming of roads these
problems disappeared and New Zealand’s
agricultural output has increased marked-
ly—indeed, one well-known economist
pointed out some years ago that the dairy
industry was largely the creation of road
transport. The importance of road deve-
lopment as a factor in increased farm
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production is illustrated by the following
figures:

i |
Total ‘l\fllln%le ‘Of‘ Produe-
Year milage | GUSVOSS i 4ion
> | surfaced |
of roads | I index
i roads |
1930 49,121 2,086 [ 100
1640 53,086 5,353 123
1953 55,463 8,061 ’ 152

NICARGUA

In Nicaragua, an increased road net-
work has led to substantial agricultural
development as can be seen from the fact
that in 1940, "when there were, only 20
kilometres, 15 mites of roads, there were
six farm tractors in use, whereas in 193],
when the road milage had increased to
900 kilometres, 600 miles, there were
1,200 tractors.

MEXICO

The Mexican Roads Association has
realised the need for farm roads in the
national economy and: estimated that
80,000 miles of farm-to-market roads are
required ; already the Association is res-
ponsible for having built some 3,000
miles of such roads since 1950. It is
significant that, as a result of this policy,
in some areas as much as 25 per cent
more land is under cultivation, corn pro-
duction has increased six-fold and the
fruit crop has trebled. '

AFRICA

In Africa, where the development of
transport is in its beginnings, to quote
from the F.A.O. Report of August 1954,
entitled ¢ The State of Food and Agricul-
ture, 1954°°, ¢ The remarkable expansion
of exports during the past 50 years has
gone hand in hand with the development
of transport and this is still the essential
basis for future- progress ... Transport
improvements are also essential for the
integration of the subsistence producer
with the rest of the economy ... Roads are
required tolink the hinterland with the
more developed areas based on the export
of agricultural and mineral products so
that it becomes profitable to produce a
surplus of food crops for sale.”

(Continued on page 11)
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FILLING AND SEALING MATERIALS FOR
JOINTS IN CONCRETE ROADS

INTRODUCTION

OINTS in concrete road slabs are re-

quired to relieve the stresses developed

in the slabs by temperature and moisture

changes. They form breaks in the conti-

nuity of the road and are filled with joint-
ing materials. Such materials must:

(a) Permit expansion and contrac-
tion of the concrete.

(b) -Prevent the passage of water
down the joint, which might
soften the subgrade and under-
mine the slabs, or might cause
frost heave.

(c) Prevent the entry into the joint of
grit which, if trapped, would
cause spalling.

(d) Preserve an even riding surface.

In the earliest practice, joints were
usually filled with a bituminous compound
to the full depth, the compound being
either poured hot into the joint or installed
as a preformed strip during construction.
Neither method was satisfactory since the
bituminous material almost invariably
extruded from the joint and very soon
became quite ineffective in preventing the
entry of water and grit.

TYPE OF JOINT

Three forms of joint are used in modern
concrete roads; in all forms only the top
inch or so is sealed. These forms are:

The expansion joint. Joints of this
type, Fig. 1 a, are designed to accommo-
date both contraction and expansion. of
the concrete. A compressible preformed
joint filler is installed when the concrete
is laid, a slot 1 in. deep being provided
above it to accommodate the sealing com-

2

pound. This slot should not be less than
# in. wide.

The contraction joint. Such joints are
designed to accommodate only contraction
of the concrete in the butt joint Fig. 1 b.
No joint filler is used, the two concrete
faces being directly abutting. Slots about
% in. wide and 1 in. deep are provided at
the top of the joints to contain the sealing
compound.

The dummy joint, Fig. 1 c, is a special
form of contraction joint. Under some
circumstances it may be desirable to
control the cracking of conecrete slabs by
forming planes of weakness or dummy
joints, These consist of slots in the con-
crete one-third to two-fifths the depth of
the slab. The slots are usunally formed in
the top of the slab and are in this case
filled with sealing compound. Deep dum-
my joints may be packed to within 1 in.
of the surface with sawdust or other caulk-
ing material, using sealing compound only
in the top inch of the joint, thus reducing
the quantity of sealing compound requir-
ed. After cracking has occurred, joints of
this type function as contraction joints.
They are used as such in ‘‘ continuous”’
construction,

SPACING AND WIDTH OF
EXPANSION JOINTS

The factors affecting slab movement
vary so much that no method has yet been
developed for calculating the spacing re-
quired between joints from a knowledge

- of the characteristics of the concrete and

the subgrade. It is still largely a matter
of experience. Table 1 gives joint spacings
recommended, as being suitable for most
of England and Wales, by the Committee
for Co-operative Research with the Cement
and Concrete Association. In places where
the climate is cool, equable and damp,
spacings may be increased by 50 per cent,
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Table 1

Spacing

of Joints

b
|
]
i
1
!
|
i

Maxzimum spacing of )
expansion joints (ft) Spacing of

dummy joints

Thickne.ss of {Whether reinforced
slab (in.) |

or contraction

: Summer Winter joints (ft)
construction construction
6 and 7 Unreinforced 90 45 15
Sand 9 do 120 60 15
6and 7 Reinforced® “ 120 GQ 30—40
8 and 9 do : 150 60 50—60
20 to 12 do 180 . 60 60

The width of expansion joints should be
selected according to the spacing of the
joints. If the joint spacings given in
Table 1 are used, the expansion joints
should be 3 in. to 1 in. wide.

-If expansion joints are more closely
spaced the joints may be narrower. For
instance, where expansion joints are 30 ft
apart, joints constructed in winter need
only be % in. wide, and in summer they
may be reduced to § in. In all cases the
top inch of the joint should be at least
in. wide to accommodate the sealing
compound.

Properties Required

Preformed joint fillers are rigid or semi-
rigid strips of compressible material of a
specified thickness and depth. They are
used only in expansion joints and are
placed in the concrete at the time of con-
struction, their principal function being to
provide the required gap between theslabs.
They also provide a support for the sealing
compound.

To function properly a preformed joint
filler should be:

(a) Compressible without extrusion.

(b) Elastic so that after compression
it recovers when the joint opens.

These properties are characteristic of
material of cellular structure, and all
materials found suitable have been of this
type. Such materials are compressible
and usually recover most of their thick-

ness after compression, Some falling off

in the recovery after repeated loading can
be tolerated provided the joint is kept
sealed to prevent the entry of grit.

Standards are available in America
which include laboratory tests to assess
the compressibility of preformed joint
fillers and their recovery after compression.
Such tests provide a useful guide to the
properties of joint fillers when new, but
may fail to identify fillers that will dete-
riorate after several years in the joint. In

any event the joint fillers available can be -

readily classified by inspection into differ-
ent types, each type having well-defined

properties such that the engineer will have .
no difficulty in selecting the type of filler '

most suitable for his needs.

Types of Preformed Joint Filler

The following materials, all of cellular
structure, have been used satisfactorily as
preformed joint fillers :

(a) Softwood

(b) Impregnated fibreboard
(c¢) Cork

(d) Cellular rubber

* ¢ Reinforced ”” means containing at least gufficient reinforcement in a longitudinal direction to
control cracking, i.e., to prevent the opening of cracks. The minimum amount of reinforcement
required to do this is not known, but experience indicates that it would be at least 7 1b per sq. yd.
If 10 1b per sq. yd. or more is used, the dummy joinis may be omitted,

8
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Softwood.—This material has been
found to be one of the most satisfactory
jointfillers., It is compressible and shows
reasonably good recovery partic ularly
when damp. The precaution of soaking
before when installation is not necessary as
the stresses which could be developed in the
concrete by filler swelling in the joint are
not dangerously high. Such swelling is in-
deed an advantage in that it helps to
ensure that the filler occupies the full width
of the joint at all times. In the United
Kingdom there appears to be little value
in treating the wood to prevent rotting, as
there are instances of untreated wood
remaining in good condition after 20 years.
Wood that is to be used as a preformed
joint filler should be free from knots.

On lightly-trafficked and footpaths
where the chief source of trouble at the
joints-arises from the entry of grit, caus-
ing spalling, softwood may be used to fill
the joint completely without the use of
a’sealing compound.

Impregnated Fibrewood.—Materials
of this type consist of compressed wood
fibreboard impregnated with either a tar
distillate, such as creosote oil, or a light

“cutback bitumen. These materials are

compressible and show reasonably good
recovery.

Cork.—There.are several types of cork
preformed joint filler. Some are made of
strips of cork cemented together, others of
granulated cork bound with rubber or
resin. Granulated cork bound with rubber
is a particularly tough material which
retains its elastic properties even after
a long period of use. Like softwood, it

Joint-Sealing compound

CREXPSER
Joint arris rounded

oaaid  3/8-in, radjus
/,
Jowed bars - — - Preformed Joint filler
vhere used el e ] T ——
Thickness between
i~ 3/4-in. and 1-in, if
|_—"L the joint spacings
T; / ¢f in Table | are .
o &t employed - L2
0- ERY i >
oo A 0y T

(a} Expansion joint
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can be used on lightly-trafficked roads
and footpaths to fill the joint completely
without any sealing compound. All other
cork fillers should be used with a sealing
compound to prevent damp and grit enter-
ing and causing the filler to deteriorate.

Cork joint fillers are compressible and
recover well after compression. An excep-
tion is the case of cork granules bound
with bitumen. Joint fillers of this type
flow when compressed, and extrude from
the joint; their use is not recommended.

Cellular rubber.—Two types of cellular
rubber are used as joint fillers—sponge
rubber, in which the air cells are inter-
connected, and expanded rubber, in which
each cell is completely enclosed by rubber.
Both natural and synthetic rubbers are
used ; some materials made with natural
rubber swell in the presence of water,
particularly in the sponge-rubber form. Of
the examples examined, those made with
synthetic rubber were not affected by water.

Cellular-rubber fillers are easily com-
pressed and show complete recovery after
compression. They are very flexible and
because of this require special support
during placing. A further effect of this
extreme flexibility has been found on
some heavily trafficked roads, where the
sudden vertical movements at the joints
under traffic cause the material to work
up out of the joint. This effect has not
been found on lightly traficked roads
such as on housing estates.

(To be continued)

(From * Road Note No. 7°, Road Research
Laboratory, Department of Scientific and
Industrial Research).

Joint-Sealing
At least compound At least

\‘T Iy -
/‘5\"‘.‘ I

ST
o

and over

by s

% T i /{ "placed by caulking material up
13

-

b
. o
. e
N i
eeo I St P

.. . (<) Dummy joint
Contraction joints

(b} Butt joint

Fig. 1. DIMENSIONS OF SIMPLE JOINTS OF DIFFERENT TYPES

9

7, ,Sealing compound may be re-
‘1o within 1 in. of top joint
h Approx, h/} for slabs less than 8 in. thick
'
Approx, thS for slabs of 8-in. thickness
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HORIZONTAL AND VERTICAL ALIGNMENT

HE physical controls or influences

which act singly or in combination to
determine the type of alignment are topo-
graphy and subsurface conditions,
existing highway and cultural develop-
ment, likely future development, and the
location of highway terminals. The
control of assumed design speed affects
also the general location of the highway,
but as design proceeds to more detailed
alignment and profiles it assumes greater
importance. Design speed exerts an
influence on design by limiting certain
conditions of horizontal alignment and
profile. The influence of design speed on
the over-all character of alignment is not
specific, as it is on curvature, gradient,
sight distance and superelevation. It is,
rather, a general control calling for greater
care to obtain a well-co-ordinated, flowing
alignment for highway design speed.

Horizontal alignment and profile are
among the most important design
elements of the highway, and warrant the
most thorough study.

Horizontal and vertical alignment
should not be designed independently.
Each is the complement of the other, and
poorly designed combinations of vertical
and horizontal alignment can spoil the
good points and aggravate the deficiencies
of each. Excellence in the design of
horizontal alignment, profiles, and their
combinations improves  appe-rance,
encourages uniform speed, and increases
safety, almost always without additional
cost.

It can only be obtained by careful
study of specific controls and attention
to the following general principles. -

(i) A proper balance between curvature
and grades should constantly be sought.
Tangent alignment or flat curvature, at
the expense of steep or long grades, and
excessive curvature with flat grades are
both poor design. What the designer
must strive for is a logical compromise
between the two which will offer the most
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in safety, capacity, ease and uniformity
of operation, and pleasing appearance
within the practical limits of terrain and
area covered.

(ii) Vertical curvature superimposed on
horizontal curvature, or vice versa, should
be analysed carefully for effects upon
trafic. By superimposing one upon the
other a more pleasing design generally
results.  Vertical changes are less pro-
nounced in appearance and successive
changes in profile are hidden from view
when they occur in combination with
horizontal curvature. This is particularly
true for a rolling profile, where tangent
alignment may show up as a series of
humps visible to the driver for some
distance ahead. Apart from unattractive-
ness, a rolling profile often results in dips
which hide a vehicle from an approaching
driver who, reasonably, assumes that the
road is clear for passing ' when he sees no
approaching vehicle for a great distance.
The use of horizontal and vertical align-
ment in combination may result in
hazardous arrangements, which should be
avoided as discussed below.

(iii) Sharp horizontal curvature should
not be introduced at or near the top of a
pronounced summit vertical curve. This
condition is hazardous in so far as the
driver cannot perceive the horizontal
change in alignment, especially at night
when the headlamp heams diverge from
the roadway surface. To alleviate the
hazard of this arrangement it is helpful if
the horizontal curvature, leads the. vertical
curvature i.e., if the horizontal curve is
longer than the vertical curve.

(iv) Akin to the above, horizontal
curvature should not be introduced at or
near the low point of a pronounced sag
vertical curve. Because the road ahead at
this point is fore-shortened and vehicular
speeds especially of trucks, are often high
at the bottom of grades, a dangerous
situation may be created, especially at
night.
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(v) Where vertical curvature iz super-
imposed upon horizontal curvature, either
or both should be designed above the
minimum required for the design speed.

(vi) Horizontal curvature and profile
should be made as flat as possible at high-
way intersections where sight distance
along both highways is important and
vehicles may have to slow down or stop.

(vii) On divided highways, variation in
the width of median and the use of sepa-
rate profiles and horizontal alignment
should be considered to derive the design
and operational advantages of one-way
highways. Vehicles operate in one direc-
tion only ata time, and where traffic
justifies the provision of 4 lanes, a superior
design, without additional construction
cost, generally results from thinking and
designing on the logical basis of one-way
roadways.

The co-ordination of horizontal and
vertical alignment should not be left to
‘chance. Study should begin with the
preliminary design, a stage at which
adjustments can be readily made. Whilst
a specific order of study for all highways
cannot be made, a general procedure
applicable to most cases can be outlined.
It is, first, important that the designer
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should use working drawings of a size,
scale, and arrangement that will enable
him to study long, continuous stretches of
highway in plan and profile and to be able
to visualise the whole in three dimensions.
The working drawings should be of such
a scale, say 1 in. = 100 ftorl in. = 200
ft, plotted jointly with the profile, sothat
this can conveniently be done. By this
means, adjustments can be made to either
horizontal or vertical alignment to obtain
the desired co-ordination. At this stage, it
is only necessary to consider major con-
trols and not to be concerned with other
calculations. This study should be made
largely by graphical analysis. The criteria
and design controls previously established
should be available and checked graphi-
cally., In this way all aspects of terrain,
traffic operation, and appearance can be
studied before costly and time-consuming
calculations and the preparation of const-
ructions plans to larger scales is begun.
An experienced designer can usually
visualise the outcome of his work at this
stage, though it may be mnecessary to
supplement this procedure by models or
perspective sketches at points where the
effect of certain combinations of line
and grade is questionable.

(From © Roads and Road Construction,’
August 1935).

(Continued from page 6)
FUTURE NEEDS

Much, however, remains to be done.
Even where it is recognised that the
national highway system is of wital
importance the needs of rural communi-
ties are not necessarily taken into
account. An example of this is Iraq
where a large scale highway programme
has been initiated, but where the problem
of feeder roads has not, as yet, been given
the attention it deserves. This is the
more remarkable in that irrigation and
flood control schemes are being inaugurat-
ed with the aim to increase food produc-
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tion. Without feeder roads, however,
there is little possibility that the means
will be available to move the extra pro-
duce resulting from such schemes,

Logically, transport development and
maximum land utilization are two aspects
of increased food production. By co-
ordination between the Food production
organisation and the planning of roads,
the country will be in a better position to
achieve the ultimate objective of increased
standards of living for all countries.

(From * World Highways International
Road Federation,”” London, June, 19535).
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EFFECT OF METHODS OF USING SMALL
VIBRATING SCREEDS ON THE DEPTH OF
'COMPACTION OF CONCRETE

ECENT experiments have shown that
if a concrete road slab isto be fully
compacted, the correct surcharge must be
provided, i.e. the height above the forms
to which the concrete is spread must be
correct. Hand-operated vibrating screeds,
however, are generally made so that the
vibration causes the screed to slide along
the forms during the finishing pass and,
in practice, the screed is often used in
this way for the compacting pass as ' well,
in order to reduce the amount of work.
When the vibrating beam is of normal
rectangular section experience has sug-
gested that such an arrangement causes
some of the surcharge to be screeded off,
which results in poor compaction at the
bottom of the slab.

It was considered desirable, therefore,
to examine whether the beam could be
adapted in any way so that full compac-
tion in a slab 8 in. thick could be achieved
when it was allowed to slide along the
forms or whether it was essential for the
beam to be moved along in steps and
lifted on to the uncompacted concrete at
each step. The modifications included
the provision of some form of leading
edge or the use of the beam at an angle to
the vertical so that its frontedge was
above torm level.

The tests

The methods of wusing the vibrating
goreed are shown diagrammatically in Fig.
For the first two tests the screed of
normal rectangular section was allowed
to slide along the forms and was used as
follows: “

1. A single pass.

2. Two passes, additional concrete
being spread on the compacted
surface between the passes. For
five tests the screed, modified as
described below, was allowed to
glide along the forms for one pass.

3. The beam was fitted with a half
round toe consisting of a 1% in.
dia. pipe cut in half lengthways.

4, The beam was fitted with a leading
edge, 3 in. wide, which was % in.
above the forms at the front,
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5. A leading edge similar to that used
in test 4 was fitted, but in this case
it was 11 in. above the forms at the
front.

6. Wooden wedges were attached to

the rear of the beam above the

forms so that it was supported with
the front edge £ in. above form
level and the rear edge in contact.

Similar wooden wedges were used

so that the beam was supported

with the front edge 1% in. above
the forms,

8. The screed of normal rectangular
section was moved forward in steps
equal to one half its width; at each
step it was lifted on to the spread
concrete and allowed to vibrate
until the ends were in contact with
the forms.

-1

Results

When only one pass was made with the
normal rectangular beam running along
the forms (test I) the concrete was well
compacted only for the top 1 in. and below
this the density steadily decreased until
at the bottom of the slab the concrete was
almost uncompacted. When the beam

was moved in steps and lifted on to the -

spread concrete at each step (test 8) the
conerete was well compacted for the full

depth of the slab. All the other methods .-

of using the beam gave results about mid-
way between these extremes. A slightly
greater depth of good compaction appear-
ed to be achieved when the leading edge
was 13 in. high (test 5) or when the beam
was tilted so that the front was 1} in.
above the forms (test 7) than when the
height of the leading edge or the tilt was
less (tests 4 and 6) but the difference was
small.

The small differences between the results
when the screed was modified in various
ways (tests 3to 7) were examined more
closely by calculating the equivalent
depth of good compaction for each core
from each slab. “This equivalent depth
of good compaction was obtained by
measuring the area bounded by the den-
sity depth curve for the core, the density
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of uncompacted concrete and the top and
bottom of the slab, and dividing this
figure by the difference between 98 per
cent of the theoretical maximum density
which could be achieved and the density
of uncompacted concrete. The value. of
98 per cent of the theoretical maximum
density was chosen because experience
has shown that with the materials used
in these tests this value is rarely exceeded
so that the surcharge used in the tests
was determined on this basis.

From the depth of good compaction of
the cores the average depth of good
compaction in each slab and the standard
deviation were determined; the results
are given in Table. An analysis of
these results showed that any of the
modifications of the use of two passes
of the normal rectangular screed gave
better compaction than one pass of the
normal screed but gave poorer compaction
than that obtained when the screed was
lifted. There was, however, no significant
difference between the results when the
screed was modified in different ways or
when two passes were used.

Thus in order to obtain full compaction
in a slab 8 in. thick, a hand-operated
vibrator must be moved forward in steps
and lifted on to the spread concrete
at each step. Allowing for the addi-
tional depth of compaction produced
by some reflection of the vibration
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shing pass and is probably the better
form. If no leading edge is provided at
least one extra pass of the vibrator is
necessary in order to achieve the same
amount of compaction ; this will result in
reduced output and increased costs,

The conclusions of the tests are given

below :

(1) To obtain full compaction in a slab
8 in. thick the vibrator must be
moved forward insteps and liftedon
to the spread concrete at each step.

(2) Full compaction ina slab 6 in.
thick can be obtained if the vibra-
tor is tilted or is fitted with some
form of leading edge and allowed
to slide along the forms. The most
practical arrangement appeared to
be the provision of a half round toe
on the leading edge.

(3) If no leading edge is provided
and a plain rectangular beam is
used a second pass of the vibrator
will be required as well as a finish-
ing pass in order to obtain full
compaction of a slab 6 in. thick,
with a consequent reduction in
output and an increase in cost,

(From ¢ The Surveyor” 7th August, 1954.)

from the base, a slab 6 in. thick
would probably be fully compacted
in one pass with the vibrator running
on the forms if the vibrator were tilted
or fitted with some form of leading
edge. In practice the vibrator is diffi-
cult to handle when tilted and a
leading edge is preferable. Of the two

forms of leading edge examined the
half round toe has been found to be

of more assistance during the fini- Diagrammatic arrangement of screeds in tests 1.8.

TABLE
The Equivalent Depth of Good Compaction

| Liquivalent

! depth of a - Standacd

Test . Method 00d com- ‘deviation
paction in, 1.

1.  One pass of rectangular screed sliding on forms 548 0.54
2. Two passes of rectangular sereed sliding on forms 6.51 0.10

3. Screed fitted with half round toe and sliding on forms 6.9 0.40
4. Screed fitted with 2 in. high leading edge and sliding on forms 6.48 0.53

5. Screed fitted with 1§ in. high leading edge and sliding on forms 6.83 0.37

6. Screed tilted with front edge § in. above forms and sliding on forms ... 6.65 0.40
7. Seroed tilted with front edge 13 in. above forms and sliding on forms ... 7.14 0.54
8. Screed moved in steps and lifted at each step . 8.08 0.25
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VISCOUS THEORIES OF CREEP IN CONCRETE

HERE are s number of theories put

forward to esplain the phenomeénoan

of concrete. The viscous theories sssume

the creep in concrete to be of the form of

viscous flow with movement of particles,
one over the other,

According to Thomas!, concrete consists
of two parts: (a) cementitious materiaf,
which behaves in a viscous manner when
loaded, and (b} inert aggregate, iwhich
does mnot flow wunder load. When the
conerete i3 loaded, the cement flow is
resisted by the presence of the aygregate,
and as a resut of this resistance the
aggregate becames more highly stressed
wiile the stress onn the cement decreases
with time., Now, since the creep of
cement is proportional to the applied
stress, the rate of creép will be progres-
sively reduced as the toad is transferred
from the viscous to the inert material,
Hence, Arnstein and Reiner? infer that
the rate of creep should depend coteri
paribus, on the nature of the cement but
not on the nature of the aggregate. The
author bslieves, however, that the magni-
tude of the deformation will, under the
circumstances, af{so depend on the modulus
of elasticity of the aggregate, and may be
affected by the creep of the aggregate
isself, ta view of the high stresses induced
in it

Arnan, Reiner, and Teinowitz® recog-
nise part of non-elastic strain in concrete
as delayed elasticity but consider the true
creep to be viscous in nature. Arnstein
and Reiner compare creep of concrete with
the behaviour of a sand-water mixture.
There, the angle of repose increascs as
water is added to dry sand. This con-
tinues up t0 an optimum water content
above which an increase in the water con-
tent results in a decreased angle of repose.
The aggregate is assumed to correspond to
the sand, the cement paste to the water,
and the rate of creep to the angle of
repose. Arnstein and Reiner further
assume an analogy between viscons flow
and elastic strain, and take the co-efficient
of viscosity to correspond to the modulus
of rigidity in their calculations. Neat

bardened cement is, accordingto them, a
very viscous lignid, whose viscosity
“stands roughly in the same relation to
the viscosity of pitch as the viscosity of
pitch to the viscosity of water.” Since
hardened cement paste is known to be
partly erystalline, this statement can be
regarded only as representative of the
magnitude of the movements of the thres
materials under stress.

Reiner* explains creep on the assump-

- tion that cement actually flows, the
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agaregate forming an inert suspension,
But the ereep of neat cement can be as
much as 15 times as great as the creep of
1:6 concrete under similar conditions,
and the rate of creep of neat cement has
been observed to be twice that ofa 1:3
mortar®, If the aggregate were purely
inert it would decrease the creep of neat
cement numerically in proportion to the
aggregate-cement ratic. Thus it appears
that the action of the aggregate in resist-
ing creep eannot be ignored, tho aggre-
gate has, in fact, a considerable infBuence
on the magnitude of creep?.

It may be poted that any form of
viscous flow would require a constant
volume condition of the concrete. As

shown earlier, the volume of concrete '

changes with time under sustained load-
ing, and the viscous flow cannot, there-
fore, be responsible for all creep.

¥rom the fact that the volume of con-
crete specimens wunder a constant load
decreases with sime, Reiner® infers that
creep is the case of volume or isotropic
flow. Experimental evidencs, however,
shows that the lateral pressures required
to maintain constant lateral dimensions
of sealed concrete specimens under cons-
tant axial load, decrease rapidly in the
fiest few days after loading and more
slowly in the later stages. And though
for constant lateral dimensions the ereep
is directly proportional to the decrease in
volume of the specimen, Davis, Davis,
and Hamilton? found that the axial creep
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under econditions of constant lateral
dimensions is of the same order of magni-
tude as the creep observed in an identical
cancrete specimen free to move laterally.
Thus there is little to substantiate the
isotropic flow theory of creep,
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DEFINITIONS OF HIGHWAY ENGINEERING TERMS

BASE EXCHANGE: A property by virtue of which certain miner-
als, notably the Zeolites can exchange ions of,
say caleinm for sodium, magnesium, potas-
sium, or any element of the alkaline earth
group, when in a suitable environment.

BINDER :

The fine cohesive soil (clay) fraction inker-

enf in or added to sandy and gravelly soils,

FRUIT OF PERSONAL EXERTION

A good character is, in all cases, the Jruit of personal exertion.

It is mot inkerited from parents; it is not created by external advantages;

© it is no necessary appendage of birth, wealth, talents, or station; but it

. istheresult of one’s own endeavours—ihe fruit and regard of good
. principles manifested in @ course of virtuous honourable action,

15

J—-HAWES.



Transport-Communications Monthly Review

STATISTICAL ANALYSIS OF LIQUID LIMIT AND

Decomber 1933

PLASTICITY INDEX DATA RELATING TO
PUNJAB SOILS
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Saﬁ?le Locality

Liquid Sand
Limit content

P.1 P.1I

(observed) | (caleu

o {

13;:ed) | (Y,—Y,)

¢

39 Sonepat Gohana 33.8 20.9 12.3 13.4 -1.1
By Road
L. R. Chadda and A. P. Jerath 41 . 3L7 178 11.8 129 -1l
. . ) ) . ) 43 i 32.8 15.1 11.9 13.5 -1.6
Plasticity index of a soil is the numeri- The above equation was applied to soil 45 " 30.5 22.8 10.3 12.0 -1.7
cal difference between Liquid Limit and analysis data collected from various roads 47 ) 28 8 24.3 11.7 11.3 4
Plastic Limit and represents the range in Punjab likely to be constructed in 49 . 31.9 26.2 12.3 12.2 .1
within which the soil remains plastic. Its stabilized soil. Applying the test of 51 . 28.8 32.8 8.7 10.5 -1.8
value is not only related to Liquid Limit, significance to the observed and calculated 53 ' 29.0 928 .9 10.3 11.0 - .7
but is also largely influenced by sand values of P I., the value of ‘t’ was 55 ., 24.7 33.1 7.1 9.0 -1.9
content present in a soil. Efforts have found to be 0.0234. This value of ‘t’° is 57 . 25.7 26.9 "3 9.1 ~1.8
been made in the laboratory to find out non-significant, proving that the calcu- 59 . 259 44.8 6.8 8.4 -1.6
an algebraic relation between P. I, L. L. lated values agree well with the observed 61 o 45.5 4.7 19.2 18.9 .3
and sand content for Punjab soils. The ones. This testifies the ‘ goodness of fit’ 63 Colony Roads 23.5 46.0 7.3 7.5 -2
statistical study of the data has revealed of the equation given above. Results of “ Rewari
good correlation of P.I., with Liquid observed and calculated values are given 65 . 23.9 49.2 8.0 7.3 7
Limit and sand content. The relationship in Table I. ‘ 67 ' 23.3 49.0 7.0 7.1 -1
between these 3 characteristics of the soil ‘ 69 ” 25.1 42.5 8.9 8.4 5
is given by the equation:— .71 ' 25.4 34.5 8.8 9.2 -4
P.1.=3.440.35L.L. ~ 0.09 (sand per cent) ‘ 73 " 25.4 31.9 9.6 9.4 2
i 75 » 25.9 34.8 9.2 9.3 -1
Table 1 ! 77  Colony Roads 23.2 47.2 6.8 7.3 -5
Relationship between P.I, L. L., and sand content* Gurgoan
. - 79 » 23.2 48.4 6.7 7.2 -5
z . 5 < P 1 *J P.1 81 ) 22.8 52.6 6.2 6.7 -5
Sample . iquid | Sand C o 83 ys 24 6 46 9 8.4 7.8 .6
No. | Locality Limit | content (observed) | (caloulated) | (¥, -Yo) 85 i 245 400 95 84 11
: L o 87 " 23.5 38.0 9.0 82 .8
i * ‘ ‘ 89  Sonepat Gohana  23.3 45.0 7.7 7.5 2
1 Batala Khanu- 31.2 17.9 13.1 12,7 4 Road
wan Road : 91 . 24.6 340 9.7 8.9 .8
3 ’s 30.8 18.1 12.9 12.6 3 93 . 25.1 350 10.3 9.0 1.3
5 . 32.2 13.6 14.0 13.5 .5 95 . 24.5 35.0 10.7 8.8 1.9
7 " 256 45.1 9.1 8.3 .8 97 ' 26 8 40.0 10.0 9.2 .8
9 v 23.9 42.5 7.5 8.0 -5 99 Colony Roads 24.9 38.1 8.9 8.7 .2
11 . 36.4 7.2 16.1 15.5 .6 Rohtak
13 v 334 11.1 14.9 14.1 .8 101 . 25.9 40.0 9.2 8.9 .3
15 . 35.1 8.0 16.1 15.0 1.1 103 » 25.1 29.5 10.1 9.5 .6
17 . 32.4 14.9 13.8 13.4 4 105 ’ 24.1 41.0 8.8 8.2 .6
19 " 36.9 5.5 16.3 15.8 5
21 Nawanshar Chak-  31.1 20.0 13.7 12.5 1.2 . .
dana Road ' The above equation is an improvement References
23 ‘ - 20.9 60.1 4.6 5.3 -7 over that worked out by the P. W.D.
25 . 20.6 54.1 5.1 5.7 7.6 Research Institute, Lucknow and is (1) Statistical Methods for Research
27 " 20.4 64.0 2.1 4.8 2.7 given as i— Workers by R. A. Fisher.
29 » 22.1 56.1 6.1 6.1 _— = L =18) e
-+ 557 415 66 S "y P. 1.=0.8 (L. L.-15) (2) (2) Methods of Correlation Analysis by
33 . 23 5 49.0 73 "5 _9 Data relating the soil from Bhagewal. Mordecai Ezekiel.
35 ” 20.3 62.1 3.9 5.0 -1.1 Kalaner Road was analyzed using equa-
37 . 25.5 44.1 9.1 8.4 7 tions (1) & (2). Values obtained showed (8) Annual Report for the year 1952-53,

that equation (1) gave closer values than
equation (2).

. : P.W.D Research Institute, Lucknow,
® Particulars relating to nearly 105 samples are given in the Original. Interested readers may '

obtain this from Secretary, Indian Roads Congress.
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HERE AND THERE

1. MOTOR VEHICLE INCREASE AND ROAD DEVELOPMENT IN JAPAN

¢ THE number of motor vehicles in

Japan has arisen from 156,000 in 1946 to
1,300,000 in 1935. This tremendous
increase in motor vchicles has made road
improvement acutely pecessary. As the
first step, the Government inaugurated in
1954 a 5 year programme and designated
the gasoline tax as a source of financing.

Regulations for a system of toll roads
were established in Japan in 1952, with 30
completed or under constructionsince that
time. These include an underwater tunnel

connecting Honshu and Kyushu, and an
arch bridge with the third longest span in
the world.

Under another programme, Japan plans
the construction of a 327 mile expressway
between Tokyo and Kobe. Surveys and
investigations for locating the route, which
follows the Pacific Coast, are now under
way.

(From *World Highways Inlernational
Road Federation,” London, August 1955.)

2. HOW OBJECTS ON SHOULDERS AFFECT DRIVERS

O ‘“SHOULDERS along a highway ex-
pedite traffic and contribute to driving
comfort and safety. This study was
undertaken to determine how driver
behaviour is influenced by parked
vehicles or other objects placed on
shoulders at various distances from the
outer edge of traffic lanes. The objects
selected were a passenger car, a truck, and
- a barricade. Each was placed at the pave-
ment edge 3 ft from the edge, and 6 ft
from the edge. Passenger and commercial
vehicle speeds and lateral positions were
recorded on two-lane highways carrying
light to moderate traffic volumes and on a
four-lane divided highway carrying up to
3,400 vehicles per hour in one direction.

"« For all vehicle types it was found that
speeds were not affected significantly by

objects on the shoulder. Such objects
affected the lateral position of only those
vehicles travelling in the adjacent lane,
Objects placed at the pavement edge had
the greatest effect and lateral shifts
decreased sharply when objects were set
3 apd 6 ft from the edge. The narrower
the pavement, the further the traffic shifted
left, away from the object on the shoulder.
On a two-lane 16-ft highway, the shift
was 3.3 ft, while on a 24 {t surface the
shift was 1.8 ft. The various objects—car,
truck, awnd barricade—caused about the
same degree of shifting. On narrow two-
lane roads, some vehicles shifted over the
centre line when the object was placed at
the pavement edge.”

(From ‘Roads and Streets’, Oclober
1958).

3. PRESTRESSED CONCRETE IN RUSSIA

© A BRIEF description of the various
anchoring devices and methods of stress-
ing used in Russia is given below.

Pretensioning

Strajght-line prestressing with . bond-
anchored wires is much the same as it is
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in England. Special anchoring devices
are used for the wires over 3 mm. in dia-
meter to improve the bond between the
wires and the concrete.

Post-tensioning

Two prestressing methods are employed
in post tensioning: Korovkin cable, and
continuous wire winding similar to the
American ¢ merry-go-round ’’ system.

Korovkin Cable :—This method is
used chiefly in bridge construction or in
cases where long-span beams are involved.
The cable contains from 20 to 65 wires
5 mm. in diameter which are arranged in
concentric rings. The anchoring device
comprises a short steel tube which is pla-
ced on a circular end plate. The end plate
is provided with a threaded collar and a
hole to receive the cable. Wheu the wires
are inserted through the hole they are held
in position by a steel ring and a short rod,
which is hammered in between the wires.
The wires are then doubled back radially
inside the tube which is filled with high-
grade concrete. Special gripping devices
are placed over the end plate collar and
the cable is tensioned by a hydraulic
jack. When the required extension has
been gained, steel washers, the thickness
of which varies between 2 mm.and 25 mm.,
are inserted between the end plate and the
concrete.

Continuous Wire Winding:—A Pre-
castunitis placed ona revolving table and
is stressed by winding a tensioned wire
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around its core. Gunite concrete is applied
to provide the cover. The meethod is app-
licable both to pretensioning and post-ten-
sioning.

Further improvements could be made
by developing prestressing in all direct-
ions and planes. This will permit the
application of the method to be extended
to space frames.

While experimenting with the new
technique, an extensive study of tensile
strength of concrete had been made by the
Russian Central Institute of Scientific
Research for Industrial Structures. The
purpose of the research was to ascertain the
true magnitude of tensile strain of con-
crete. Since the standard strain gauges
give only the average values of deformat-
ions, a new method of testing was deve-
loped to iuvestigate local strain.

If the hardened cement paste is tension-
ed together with some other elastic body,
the deformation is of a more uniform
character and consequently the strain is
greater; this would ensure better
co-operation between the prestressed units
and the in-situ concrete.

Expanding agents exert a uniform
pressure on the cement particles, ensuring
a larger elongation without damage to the
cement structure.

(From < Highway Research - Abstracts,’
September 1955.)

4. SPANCRETE

© SPANCRETE is a pretensioned floor
and roof deck material thut also has poten-
tial use as a wall panel. It consistsof three
layers, of which the two layers at the sur-
face consist of wear resistant sand con-
crete while the bulk of the inner material
consists of light-weight concrete. The
use of light-weight concrete reduces the
weight of the plank by about 5} pounds
per square foot. :

The planks are prestressed with cold-

drawn 0.120 in. diameter two-wire twist
which is loaded to an initial tension of
about 140,000 per sq. inch. Tests indicate
that the surface concrete attains a stre-
ngth of 4,000 per sq. in. in five days, and
goes well into the 7,000 per sq. in. range
in 28 days. -

The planks are cast in thickness of 4, 6
and 8 inches.

(From < Concrete’—October, 1955.)
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strength of curing concrete in an ab-
solutely or partially dry state. It is
normal practice to keep concrete wet for
four or five days after placing. .

The results of the present experiments
show, however, that as far as strength is
concerped the curing can be done at any
time. Thus if the concrete is allowed ta

Desember 1935

become dry for a period and is then
re-wetted, it will continue to increase in
strength as though the dry period had
never existed.

The experiment work was done in two
parts, the first to find the effect of curing
concrete in absolutely dry air, and the
second in ordinary room atmosphere.

(Continued from page 20)

the analyzer, is placed in the light beam
beyond the model. By rotating the pola-
rizer and analyzer, the lines of principal
stresses for various directions are obtained
and may be used to draw ‘¢ flow lines.”’

For plane stress mondels, a plastic known
as CR-39 is the most convenient material
to use, stated Prof. Smith. Celluloid,
lucite and plexiglass, while cheap, are too
insensitive optically. Another bakelite
plastic, Catelin 61-893, is supplied in
sheets and is suitable for stress freezing.
For the study of earth dams or tunnels,
gelatin is used. Faosterite, developed by
Westinghouse, is a superior material with
high optical sensitivity. The polarizer,
analyzer, plate and diffuse light materials
may be purchased for about 100 dollars,
Commercial polariscopes range in price
from 600 dollars to 5,000 dollars. Optics

are usually purchased, but some of the

‘other components may be home-made.

Sometimes stresses exist that are unsus-
pected until failures begin to appear. For
example, surface tension. stress was the
cause of fatigue failures in railroad axles
where the car wheels were shrunk to the
shaft, until a combination of redesign and
artificially reduced surface compression
stress cured the trouble. The tension
stress was shown up by the photoelastic
method.

Many great stress problems remain that
cannot be solved by the photoelastic
method. In many instances this method
may be of great assistance.

(I.W. Smith in his Paper ** Pholoelas-
ticity for design Improvement’—Roads

and Engineering Construction, August,
1936.)

Pol. Sc. Prof.: The Constitution of the Democratic Republic
of India believes in the dignity of man and
does not allow exploitation of man by man,

Student:
woman ?

Does it, then, Sir, allow exploitation of man by
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pp. 13-15.

1o

The Use of Tar in a Graded Stone
Foundation, an Account of Road-
work Recently Completed on the
Great North Road; J. N. L.
Sernick, Roed Tar, March 1054,
pp- 18-19.

3. Rolled Asphalt Road Surfacing
Materials; A. W. ArrwooLL, Roads
and Road Construction, April 1954,
pp. 113-117.

4. Rock Asphalt on City Streets;
Contractors Record and  Junicipal
Engincering, April 4, 1954, page 10.

5. Selection and Application of Sur-
faces for Trunk Roads: The
Surveyor, April 10, 1954, pp. 287-290,
Highways and Bridges and Engincering
Works, April 14, 1954, pp. 1-3 and 4.

6. The Trinidad Asphalt Lake; Con-
tractors Record and Public Worls
Engineer, March 1954, pp. 21-24.

=1

Nomograph for Visco-Elastic Pro-
perties of Bitumen, Highwois wid

Bridges awl  Engineering  Worls,
March 31, 1954, p. 9.

8, Simple Procedure Against
Asphalt Contamination during

Shipment; Koads and Streets, Febru-
ary 1954, pp. 75 and 99,

9, Heater-Planer Used in Resur-
facing Turnpike Settled Areas;
Rouds and Streets, February 1954,
pp. 76-T7.

Lo

10.

11.

13.

14.

16.

Is

19.

Wire Mesh in Texas Overlay Job;
Roads and Streets, February 1954,
pp. 78-79 and 81,

Asphaltic Bitumen ; A W. Japuax,
The Journal of the Institution of
Highway Engincers, April 1954, pp.
59-65.

The Effect of Jet Aircraft on
Airport Pavements; Investiga-
tions Conducted by the Corps
of Eugineers; GayiLe MclApDER,
Separate No. 316, Proceedings of the
American Society of Civil Fngineers,
October 1953,

Anti-Stripping Additives : FraANK
D. Gaxs, Western Construction, March
1954, pp. 53-55.

Studies of the Hardening Pro-
perties of Asphaltic DMaterials;
JarL T. Pavrs & J. York WELBORN,
* Public Roads, August 33, pp. 187-202.

Surfacing and Penetration Work
with New Road Emulsion
‘Lebigo’ — Characteristics and
Method of Using; M. Roavrzr,
Strasse Und Verlehr, December, 1933,
pp. 162-463 (in French).

The Selection and Application of
the Running Surface of a Trunk
Road; J. Mclxxns, Roads and Road
Construction, May 1954, pp. 150-151.

. Methods of Producing Rougher

Road Surfaces; Strassc and Verkehr,
April 1954, page 166.

. Pitfalls and Pointers in Asphaltic
Concrete Production; J. ROGERS
Marrmin, Roads and Streets, May 1934,
pp. 109-113, 119, 120 and 122,

Stearine Amine Additive for High-
way Works; Higlways and Bridges
and Engincering, May 12,1954, p. 4.



Transport-Cominunications Monthly Review

20. Symposium on Asphalt Job Con-

[ &)
|5

23.

217.

28.

29.

30.

31,

trol ; Roads and Streets,
pp- 124, 127 and 128,

May 1954,

. Direct Density Test for Bituminous

Mixtures; Roads and Streets, May
1954, p. 129.

. Experimental Bases Designed to

Meet Budgetary Limitations ;
James G. C. CooxEY, Better Roads,
May 1954, pp. 21-23 and 36.

Base Courses for Flexible Pave-
ments; Better Roads, May 1954,
pp- 42 and 44 |

Low-Cost Dustless Surfacing for
Secondary Roads; J. R. DOoUGHERTY,
Highway Research Abstracts, March
1954, pp. 25-32.

Experimental Work on Adhesion
in Coated Macadam ; L. C. HoPKIxNs,
The Surveyor, June 12, 1954, pp.
487-489,

. Determining Bitumen and Mois-

ture Content of Bituminous Mixes
by a New Field Type Extractor;
Erxest Zusg, California Highways
and Public W orlhs, March-April 1954,
pp. 30, 31 & 39.

Emulsion Stabilised Shale Roads
at Tynemouth; Highways and
Bridges and Engineering Works,
June 16, 1954, p. 4.

Design of Flexible Pavement—
Problem of Bengal; K.C. Ray, The
Civil Engineer, 1953-54 (Bengal Eng1
neering College, Sibpore, Howrah),
pp. 3-16.

Bituminous Maintenance Mixer
in Calcutta; World Construction,
May-June, 1934 p. 25.

Experimental Road Surfacings in
Somerset; Highways and Bridges
and Engineering Works, July 7, 1954,

- pp- 1, 3and 4.

Problems;
July 1954,

Actual Surfacing
Strasse Und Verkehr,
Pp. 282-281 (in German).

4

33.

34.

36.

38.

39.

40.

41,

42.

December 1255

. Solidification of Ungraded Gravel;

Warter Pacanivi, Sirasse Und
Verkehr, July 1954, pp. 285-287 (in
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EXCHANGE

An old farmer, visiting lown, came {o a building bearing the words
“ Employment Exchange” and nearby * Women's Kxchange.”” He
entered and was met by the glare of a woman behind the counter.

““ Is this the Women's Exchange 27’

““Itis,” scowled the woman.

he tnquired.

“Ol,” he said, ** are you the woman?”’

“Yes, I am.?”

“Thank you,”’ he said, and turning lo go, added, ** I’ll stick to

my Martha.

28
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BUDGETS AND ADMINISTRATION REPORTS

UTTAR PRADESH PUBLIC WORKS DEPARTMENT (BUILDINGS AND
ROADS BRANCH) ADMINISTRATION REPORT CONSOLIDATED
FOR THE YEARS 1948-52

The following is a brief Summary of the Public Works Department (Buildings
and Roads Branch) Administration Report of Uttar Pradesh for the years 1948-52
with reference to communications.

The First-Phase Programme of Post-War Road construction started by the State
Government in 1945-46 at an estimated cost of Bs 21.5 crores came to a standstill in
August 1949 due to various diffizulties and most of the post-war Roads nearing
completion were left at an unfinished stage. It was only during 1951-32 that attempts
were made to consolidate the work already done for which a sum of Rs 78.23 lakhs
was provided by the Central Road Iund and R« 6.0 lakhs by the State Government.
At the end of March 1952 the progress attained was as fellows :

(1) New metalled Road construction Miles
(a) Completed up to Soling Coat Stage 1035
(b) Completed up to inter-coat stage 832
(2) Reconstruction of local roads 2100
(3) Construction c¢f Other District Roads and Village Roads
(a) Earth work 1503
(b) Bridges and culverts 2503
(4) Cement, Concrete tracks
(a) Earth work 403
{(b) Materials eollected 139
(¢) ¢C.C. Tracks 29

There are nine National Highways in the State covering 1497 miles of which 1396
miles lie outside Municipal limits and are financed by the Government of India.

During 1951-52 important road works taken in hand or completed in the year
included work on National and State highways and the construction of a few roads
under the Grow More Food and Jute Scheme.

In March 1952, there were 15,821 miles of roads maintained by the Public Works
Department of which 8,491 miles were metalled and 7,330 miles unmetalled. The total
expenditure on renewal and maintenance of provincial metalled roads during the year
1951-52 amounted to Rs 2,05,04,792 from the following sources.

Civil Works Provincial Rs 2,04,98,012

TUttar Pradesh Road Fund Rs - 6,780

Rs 2,05,04,792

The importance of bridge construction had already been well realised by the State
which has a network of large rivers and the State had prepared designs for 26 bridges
but much progress could not be made due to short supply of materials like steel,
cement, timber, ballast, etc and difficulties of rail-transport. However, works on six
major bridges were either completed or were in progress during 1951-52.

29
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The expenditure incurred due to monsoon damages were as follows in the different
fears :
’ Years Rs .
194849 23,67,022
1949-50 | 36,403 LIST OF APPROVED WORKS ON NATIONAL
1050-51 2,94,206

105152 17,77,808 HIGHWAYS
The Io)lowing statements give the milage of Public Works Department roadsin -
the State and the expenditure on Civil Works during the years 1948 to 1952 :

8. No. Job Ne, Name of work RA.mount
Statement of Public Works Department Road milage ) : (Rs in takhs)
Years 1948-49 194930  1970-51 105152 T
(in miles) BIHAR
1. Cement concrete 127 435 435 461 143 : - :
S ‘ 1630 LS04 1508 2006 1. 458 BRR 33 Coza&gglsf;f;z) (zf ll\i iE(. l\o\'33 from Qatudih o s
3. \Water-bound 5605 6010 6019 6024 : £§8) 10 Laleragora. 23.47
4. P.W. D. roads maintained ) 2. 1483 BR 33 Improvement to Ranchi-Budu-Tamar section
by other departments . 17 7 17 17 of N. H. No. 3% in Bihar. 14.03
5. YUnmetalled roads : 6836 7512 7512 7330 3 T K I costing less than 2 lakh 3
_ i . wo works each costing less than 2 lakhs. 1.4
Total (P.W.D.roads) 14515 15791 15701 15838 & les
BOMBAY
Statement of expenditure on Civil Works 4. Three works each costing less than 2 fakhbs. 2.53
Civil Works - Provineial-Revenue Expenditure (in lakhs of rupees)
104849 1049-30  1050-51  1951-52 HIMACHAL PRADESH
itdi iginal Work 14.48 51.43 18.56 16.36 .
Buildings (1);15‘;;?; orks S;Hl R 12‘;1’ 12.75 5, Two works each costing less than 2 lakhs, 1.27
Communi- Original Works 7.62 17568 564 117.21
cations Repairs 141,72 298.76 22557 204.91 HYDERABAD
Miscel- Original Works 0.14 029 0.48 0.85 6. 1457 HD 7  Construction of the diversion below Atvelli
laneons Repairs 1.9 +.16 283 2.59 Tank in mile 22/0 of the Hyderabad-Nagpur
Establishment 6.42 15.44 29.19 20.80 Road—(N. H. Ne. 7} including the bridging
Tools and Plants 2,59 2.42 4.59 5.22 of the surplus courses 2.28
Suspense 050 =105 896  -36.75 . : ' -
Grants-in-aid 13.80 46 08 27’7 96.80 7. 1474 HD 9 Black toppmg mile 12‘/0 to 193/3 of Hyder&»
Charges in England 014 G 24 0.19 0.07 gad-Sho)apu% section of N.H. No. ¢ in
smanab istriet.
Total 92022 #3513 331.57  270.6 »bad District 503
JAMMU & KASHM
Civil Waorks - Provincial-Capital Expenditure . . . ’ ) IR
(in lakhs of rupees) . 3, 1475 JK 1-A W;fdenmg fprma?zon width and road crust
1048-49  1049-50  1950-51  1051-52 t;on}z:éxizégggbmn of North approach road 7
Buildings 12321 18053 13093 11.26 ’ 7o
Communications 3.25 355.60 0.66 51.6%
Miscellaneous J06.35 336 2.84 7.37 KUTGH
Establishment 1.18 25.90 11.23 14.24 9. 1472 KH 8-A Construction of the Samakhiali-Surajbari
Tools and plants 2.’}.24 414 3.02 ~0.15 Chirawalz Timbo Section of Kandla-
Charges in England 5.10 0.72 0.04 4.02 Abmedabad N. H. No. 8.A (Excluding
Suspense 0.26 18.53 6.34 ~17.16 cross drainage works). 11.03
Repayment charges 38.13 — _— 43.47
Deductions -183.01 -198 08§ ~2 3G — - MADRAS
Total 317.71 390.75 152.10 178.36 10. 1463 MD 45 Construction of a bx:idge across the Cauvery at
Tiruchirapalli on N, H. No. 45. ’ 390.62
NOTE: (Figure of expenditure do nat include Central Gutlay on Civil Works), 11, 1464 MD 4 Widening the existing B.T. surface in mile
54/0 to 70/0 and 71/0 to 81/6 in North
a0 Arcot Distriet, N, H, Xo, 4. 7.24
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GANNCN, DUNKERLEY & CO., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

JE

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

Drainage Schemes, Sanitary Installations etc. ...

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

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

Telephone: 88316 & 88549. Telegrams: “VITOPUS", Madras.

PHILIPS TYPE TB

Consists of a galvanized, grey-
lacquered, sheet-steel reflector,

a three-ply opal-glass ring,

and a sheet-steel, galvanized
grey-lacquered hood. All electrical
parts easily accessible.

BLEECO SUNSTAR LANTERN
A cast iron hood with a hinged

ring to carry the outer

glass bowl. The interior is

fitted with a white sheet-metal
refleztor ; the lampholder is

carried on a bridge-piece.

Can be supplied to provide varying
Non-Axial light distribution. forms of light distribution.

PHILIPS LANTERN FITTINGS [piues

For details and free technical advice contact:
Philips Electrical Co. (India) Ltd., Calcutta Bombay Delhi Madras Patna Lucknow Kanpur

When you install Philips Lantern
Street Lighting Fittings you are
assured of efficient street illumination.
These specially designed fittings are
proof against climatic influences;
they are technically

adjusted to provide light

of a high optical efficiency.

BLEECO REFRACTOR LANTERN
Hood is either cast iron or

aluminium alloy, fitted with 2

hinged ring to carry the outer
prismatic bowl. Can be

supplied to give a Symmetrical,

2-way Axial or 2-way

===
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Move with the:'rimes
SHIFT WITH A TIGER /.

The TIGER Excavator is more powerful in ,/
proportion, has a dozen special features which /// ///,,/ T

make for the accomplishment of more work
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Front end equipment for Tigers & Wolf Excavazors

Crowd Shovel
Skimmer
Dragline

’7

Drag Shovel
Lifting Crane
Grab Crane

Represented in India by

TRACTOR & EQUIPMENT CORPORATION LIMITED
P. O. BOX 279, NEW DELH!

CARERRRRRRRRN
AN

TRACTORS (INDIA) LIMITED  LARSEN & TOUBRO LIMITED  WILLCOX (BUCKWELL-INDIA) LIMITED
P. 0. BOX 323, CALCUTTA P. O. BOX 278, BOMBAY P. O. BOX 289, NEW DELHI
P. 0. BOX 66, LUCKNOW . P.O. BOX 5247, MADRAS NEW COLONY, JAIPUR

BejGysi

Please mention this journal when replying to advertisements,
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NATIONAL PROSPERITY NEEDS. . ..

more dams for power and irrigation, more schools and colleges
for education, more hospitals and clinics to maintain better
health, more buildings both private and public for better living

We make a basic contribution to the prosperity ‘of the Nation
by supplying Cement—a vital need in the Five-Year Plan.

for
SOUNDNESS
STRENGTH
STABILITY

Always use

PORTLAND

BRAND CEMENT

1]

t&ﬂ
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{0 SPECIAL rr0702 o
cory e wp Fo 15 7, of

"You can reduce oil consumption as much as 33 per cent compared to light
grade oils, and increase petrol mileage by up to 15 per cent with new RPM
20-40 SPECIAL motor oil. In addition this money saving oil makes your car,
old or new, run smoother and quicter than ever before. Try this oil—you'll
soon be saying it's the finest oil you've ever used.

BOOSTS PETROL MILEAGE
up t0 15 per cent saving in petrol consumption. Xagms

N T
o

LESS OIL. CONSUMPTION
savings as high as 33 per cent compared to
oil of light grades.

QLD CARS AS WELL AS NEW
benefit from this oil. Covers all car makers
motor oil recommendations.

INCREASES POWER
for better acceleration, more power on hills, %]

EASIER STARTING
battery saving starts in all weather.

MONEY SAVING ENGINE PROTECTION
prevents wear of critical parts.

ONE OIL FOR ALL PURPOSES
covers SAE grades 20, 30 and 40.
Recommended for all seasons, all
climates, all kinds of driving.

i m R

...an addition to the range of famous CALTEX RPM Motor Oils.

N

1

E7 07
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Please mention this journal when replying to advertisements.
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ADVERTISE IN THE INDIAN ROADS CONGRESS JOURNAL—
AN IDEAL MEDIUM FOR ADVERTISEMENT
(Issued four times in a year)
0 The LR.C. Journal is the orﬂy one of its kind in India.
It contains papers on various road and Bridge projects,

reports of research work done, Standards on various
items of Highway Engineering.

© The LR.C. Journal reaches the hands of almost ‘every
ROAD ENGINEER in INDIA. ‘

RATES OF ADVERTISEMENT

Inside back cover Full page Half page
Paper covered part: Rs 120/- Rs 100/- Rs 50/-
Bound Volume containing all o '
four paper covered parts: — Rs 110/- Rs 55/-

For more details, please write to
THE SECRETARY, INDIAN ROADS CONGRESS,
SHAHJAHAN ROAD, JAMNAGAR HOUSE, :
7 T NEW DELHI-2,
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" A limited rv.aber of coj . e
publications of the Indian Roads Congress
are available for sale.

Price

Daceamber 1935
w

Publicationa. inclusive of postage, etc.

Ra. A, P.

1. Volume IX—Parb 4—Cetober 1345 " i 3
. 2, Volume IX—~Bound-—1845 ’ - 10
3. Volume  X-—Part 4—August 1046 3
4, Volume XI~Part 4~May 1947 .3
5. Volume XII—Part2—January 1948 . \ . 3
6. Volume XII—Part3—April 1948 . . 3
9. Volume XII—Part4—March 1948 3
8. Volume XII—~Part5—September 1948 . *

« 42 v .

P

3

9, Volume XI[—~Bound-1947-48 - . - 2
10, Volume XIII—~Part 1~Decernber 1348 ) _— g
3

»
-
Ll

1L - Volume XIII—Part 2—January 1049 ;
12, Volume XI{I—Part 3—January 1949 !
13. Volume XIII—~Bound~—1948—49 1
14." Volume XIV—Part1—September 1949 3
15, Volume XIV—Part2—~December 1949 3
18. Volume XIV—Part3-—December 1949 3
17, Volume XIV-—Part 4—July 1950 ‘.. es 3
“18. Volume XIV-~—Bound-1949-50 8
219, Volume XV-—Part t~August 1950 3
20, Volume XV-—Part2-—~November 1930 3
21, Volume XV—Part3—Janaary 1931 3
.99, Volume NXV—Part4—August 1951 3
93 Volame XV~—Bound—1850-51 . . o 9
-~ 24. Volume XVI—Part 2~March 1952 . D g
3

3

3

3

3

9

3

3

3

3

o

/93,  Volume XVI-—Part 3~ April 1952
26  Volume. XVI-Part 4—October 1952 tows
27, - Volume X VI-Bound—1951-52
23, Volume XVII—Part 1 —December 1052

99,  Valume XVIL—Part 2—January. 1953
30, Volume X VII-Part 3—January 1953
31,  Volume XVII—-Bound—1952-53

32, Volame XVII—-Part 4—December 1833
33. - Volume XVIII~Part 3—Januacy 1954
34, " Volume XVIII—Part 4~March 1955
83,  Valume XIX-—~Part 2—-May 1953
agd.  Volums XX —~Part 1--October 1955

- g7, Volums XX ~Part 2—November 1955
aR. - Road Research Bulletin No. 1

.. 30, - Road Research Bulletin No, 2 i

. 40, Proceedings of the Chief Engineers’ Conference at Nagpur on the Post-war Road

. Development in India .
41. Type Designs for Highway Milestones
42, Route Marker Signs for National Highways
Dimensions and Weights of Road-Design Vehicles ...
Recommended Practice for the Location and Layout of roadside Motor Fuel

3
. 6
5
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Filling Stations.
:Type Designa for Furlang and Boundary Stones L
* Paper No, 167—Design of Small Bridges and Culverts by Goverdhanlal e 20

o o
@ moew

(}opiés ca& be h@d from the Secretary,
INDIAN ROADS CONGRESS, -
- :JAMNAGAR HOUSE, SHAHJAHAN ROAD,
- NEW DELHI-2.. » .
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