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THE WRITING ON THE WALL

ROAD and road transport in every country make a great contribution towards the
development of its economy in all fields, i.e., agriculture, commerce, industry, social
life, education, maintenance of law and order and defence.

The basic advantages of road transport are its ability to reach remote places, quick
transit without transhipment, or loss in transit, door to door delivery, and flexibility. They
have influenced most of the advanced countries to utilise more and more road transport.
The following data will show that road transport is one of the major means of inland trans-

port of goods in other countries :—
Share of road transport

Country out of all surface
transport.
I. US.A. 20 per cent
2. Australia 52 .
3. Great Britain 55 "
4. ltaly 69 v

In India, the Planning Commission estimated that the total long distance traffic in
the year 1960-61 would come to about 182 million tons. Out of it the railways were

expected to carry about 162 million tons. The balance of 20 million tons would be moved
by other means of transport.

Our gross production of all commodities which stood at about 165 million tons at
the end of the First Five-Year Plan, is expected to be about 245 million tons at the close
of the Second Plan, and is likely to swell to about 370 million tons by the end of the Third
Five-Year Plan. Since about 25 million tons of goods will also be imported, the total
demand for transport by the end of the Third Five-Year Plan will be about 395 million tons,
out of which the railways are now being geared to carry about 245 million tons. Allowing
about 70 million tons to be carried by bullock-carts, |5 million tons by sea and waterways,
there will still be about 65 million tons to be carried by road transport. This will be in
addition to about 135 million tons of feeder traffic for the railways excluding quantities of
coal and iron ore which go from siding to siding and about 15 million tons of feeder traffic
for water transport.

1 3
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In 1980-81, the long-distance transport is likely to be of the order of 800 million
tons against which the railways may be carrying about 500 million tons, leaving a gap of
about 300 milllon tons of the long distance traffic, i.e., about |5 times that required to be
transported in 1960-61 by other modes of transport.

By the end of the Second Five-Year Plan, even in the case of National Highways
14,900 miles in length, only 2,003 miles will have two-lane width of carriageway ; there will
be 400 miles of missing links; 1,000 miles will have the lower type of surface; 84 bridges,
each costing Rs 5 lakhs and above, shall have to be built (47 will be under construction), and
11,300 miles of National Highways will have only one single lane surfaced carriageway. The
position of our State Highways and District Roads is no happier.

From the above it will be seen how unprepared we are for the situation facing us
and even to cope with the situation likely to be created by increase in production during
the Third Five-Year Plan.

During the first two Plans greater attention was paid to the development of the
railways than to the development of road transport. This was sought to be justified on the
ground that the railways would have to carry all coal and other raw materials for the steel
plants. Yet in 1960-61 the railway capacity was found to be about 10 million tons short
on coal alone.

For it other means of transport will have to be used. Sea transport is expected to
carry about 2 million tons. For the rest road transport will have to be considered for
nearby places in Bihar, Bengal and Orissa which may be within a radius of about 250 to 300
miles from pit-heads.

The production of coal is expected to be about 97 million tons in 1965-66 and
about 400 million tons in 1980-81. A good portion of these quantities can be carried by
providing suitable roads near collieries and by employing heavy truck-trailer combinations.
The present average cost of carriage by ordinary trucks by roads is about 13 nP per
ton-mile. It can be reduced to about 4.5 nP per ton-mile if truck-trailer combinations
with a pay-load of about 2| tons are used for the transport of coal and other raw materials.
Hence, this alternative is worth serious consideration.

To be able to cope economically with increased demand on the roads we should go
in immediately for truck-trailer combinations of up to 2l ton pay-loads on those roads or
roads in specified areas where traffic conditions warrant it. For doing so, we must
improve the road surfaces to carry heavier loads, widen the roads to two-lanes where
justified by traffic, construct immediately missing links, strengthen the weak bridges to
carry heavy loads where required, provide missing bridges and provide enough money for
increasing the manufacture of motor vehicles, truck-trailer combinations, etc., in India.

A beginning has got to be made and initially the States of Bengal, Bihar and Orissa
which are near collieries should be considered.

India can no longer afford to postpone these essential road development works,
postponing them will cost us much more in the long run.

Money invested in roads and road transport in addition to being a very profitable
investment, which brings in quick return, also has a great employment potential, both of
which are the need of the day in our country.

4
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BRIDGING INDIA’S RIVERS

CONSTRUCTION OF BOWDARA BRIDGE OVER THE GOSTANADI
ON VIZTIANAGRAM-BOWDARA ROAD IN ANDHRA PRADESH
By
SHRT N. SEsHacIri Rao, B.E.,*

SRI ABDUL RAHMAN, B.E., AMIE.}

GENERAL and Machkund agencies. The traffic from

Machkund and Araku had to take a cireni-

VIZIANAGRAM is an important commer- tous route through Visakhapatnam to reach
cial centre for the produce of the valley Vizianagram during the period Gostanadi
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river was not fordable. By the construc-
gion of this bridge at mile 14/6 of
Vizianagram-Bowdara  road, the route
from Araku to Vizianagram has become
shorter by 56 miles, see Key Map.

The present site is about 75  feet
upstream of the site of an old bridge
washed away in 1896.

The River Gostanadi has its source in
the Eastern Ghats of Araku Valley and
flows towards the south-east; is 60 miles

July 1961

ma,rk_. The discharge based on arca-
velocity method with Kautter’s formula,
works out to 28,420 cusecs. The maximum
run-oft as per Ryve’s formula works out to
29,360 cusecs, which was finally adopted
for the design. Assuming velocity of &
feet per second, linear waterway of 300 feet
was required. The average hed level is
77.70 and the summer water level is 78.00.

The bridge has been desi o
g gned to ‘carr
one lane of L.R.C. Class © AA > or two, lanez

General View of the Bridge

long and falls into the Bay of Bengal, Tt
is said that the river starts at its source in
the form of a trickle from a hillock which
resembles the cow’s udder. ¢ Gostana ”’
means cow’s udder. Hence, the name
Gostanadi. Tt runs along the ghats for a
'dlst‘ance of about 20 miles, and enters the
plains at the bridge site. In its entire
course of about 60 miles, there is only one

bridge at Chittivalsa on the National
Highway No. 5.

The M.F.L. observed at site is 90.20
with reference to a local temporary bench

of TR.C. Class A" loading, whichever
created greater stresses.

BRIEF DESCRIPTION OF THE
BRIDGE

This bridge is 309 ft long from abut-
ment column to abutment, column, has 5
spans each 60 feet clear with 5 simply sup-
ported precast prestressed concrete beams.
Roadway between the wheel guards is 22
ft. Galvanised iron pipe handrail was
provided. At each end full width 15
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feet long R.C.C. approach slab was
provided.

Foundations consist of two inde-
pendent circular wells each 11 feet external
diameter, 2 feet thick steining, placed 6 ft
apart. The wells were capped with 28 f§ X
11 ft x 2ft 6 in. thick R.C.C. slab with
its top 9 inches above the low water

level.

Substructure for piers and abut-
ments consist of two R.C.C. circular
columns, 3 feet dia. 17 ft centre to centre,
concentric with the wells, or rigidly connec-
ted to the well cap and at the top by a 5 ft
6 in X 3 ft 0 in deep horizontal beam which
supports the girders, the whole unit acting
as a pier bent.

Bearings :—FEach prestressed concreto
beam has one end free and the other fixed,
Fixed ends of two adjacent spans are on one
pier bent, so is the case for the movable or
free ends.

Superstructure :--There arc 5 prestressed
simply supported concrete beams in each
span. Each beam is provided with 7
cables each with 12 wires of 5 m.m. high
tensile steel (cold drawn) except the central
beam which has got only 6 cables. 13-1/2
in. wide space between the upper flange
of adjacent beams was filled with cast-
in-situ cement concrete and the deck was
transversoly prestressed. There are five
diaphragms one at each end and three
spaced at 15 feet apart.

CONSTRUCTION DETAILS

(Foundations and Substructure). The
kerb of each of the two circular wells under
each abutment was taken down to R.L.
57.00 and the top of we]ll caps was kept at
R.L. 7870. The sills of all piers and
abutments were kept at the same level
All the wells under the piers were taken
sufficiently down into hard clay and are
founded on hard brown clay at levels shown
in Plate I. For the right abutment, brown
clay was met with from top to bottom.

The well curb consists of 4 feet 6 inches
high 1: 2 : 4 reinforced concrete with 3[4
granite aggregate and by 4 in. x 1/2in.
angle iron cutting edge (See Plate No. I)
After the wells were sunk to the required
depths, the same were plugged with 5 ft
6 in. thick 1:2:4 cement concrete laid
under water by Tremie method. The wells

D]
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above the concrete plugs were filled with
sand and the top 2 feet was filled with 1: 4: 8
cement conerete. These wells were connee-
ted by reinforced concrete capping slab (sce
Plate No. I). The top 3 feet of steining was
provided with 1 in. dia. rods carried into
the cap for anchorage. The circular columns
are 3 feet dia. There is a heavily reinforced
beam over the two columns on which the
prestressed concrete heams rest.

Superstructure:— The  superstructure
consists of & beams of T. Section 56 in.
deep with 48 in. wide top flanges. The
prestressed  concrete design  generally
conforms to the draft criteria for pres-
tressed concrete preseribed by the Indian
Roads Congress. The ultimate strength of
concrete cubes made of concrete used was
5,000 Ib per sq. in. and the working stress
in H.T.8. was limited to 114,000 1b per. sq.
in. after losses.

Shuttering :—As the concrete had to be
vibrated both internally and externally,
steel shutters were used. The side shutters
are allowed to rest on the wooden beam on
the pedestals and the top end of the
shutters was supported laterally by
bracings anchored into the ground and
provided with adjustable screw pipes.
This made the shutters perfectly vertical
and properly aligned. The other side
shutters were also supported on the wooden
beams and tops were connected to the tops
of the shutters already fixed, by angle irons,
The bottoms of these two shutters of oppo-
site sides were tied by bed bolts with the
wooden troughs forming the bottom flange
of the beam.

Casting the Beams:—After fixing the
shutters on one side of the beam, nominal
reinforcement was fixed and the cables,
inserted in the sheaths in the required
shape. The ends of these cables were
ingerted in their respective holes in the
precast end-blocks which were cast in
advance with the required numbers of
Freyssinet’s female cones with suitable
anchorage reinforcement behind these
cones.

The concreting was done without a break,
Poker vibrators and one Form vibrator on
either side of the beam were used. Form
vibrators were fixed to the shuttering. The
concrete used was (high grade)1: 1} : 3 mix,
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with 3/4 in. granite chips. Water cemen
ratio of 0.4 was adopted to get a crushing
strength of 5,000 Ib per sq. in. after 28 days
on 6-in. cubes.

Prestressing

To induce a permanent tensile stress of —
114,000 1b per sq. in., each cable was
stretched to the required clongation by a
Freyssinet prestressing jack exerting pre-
determined pressure. While stretching the
cables, the total elongation only was taken
as the criterion whenever it was found that
elongations do not agree with the calculated
jack pressures. The maximum variation,
however, was only about 5%,. Prestressing
was done only from one end of the beam
after 7 days of casting the beams or when
the concrete had attained strength of 3,000
Ib per sq. in. To facilitate early move-
ment of beams from the casting bed, only
3 cables were prestressed after 7 days of
casting and the beams shifted. After 14
days of casting, the remaining 4 cables (3
in the case of central beam) were tensioned
from the other end of the beam and the
cables grouted with cementslurry consisting
of 6 gallons of water per bag of cement
under 60 lbfsq. inch pressure till the grout
came out at the other end of the cable.
The cable holes were then blocked with
cement mortar and the extra lengths of
cables cut with special scissors. The small
ends of cables were bent outward radially
like Sun’s rays. The face was covered up
with cement concrete with small aggregate.
Thus, the beam was completely prestressed
and ready for launching.

While casting the beams transverse
holes 30 in. apart in the top flange were
left for transverse prestressing. Two holes
in the web for prestressing each of the
diaphragms at heights of 13 in. and 19
in. respectively from bottom of the beam
- were left.

Launching of beams
Movement of beams

Two rail tracks were formed under each
beam. Each beam was lifted on to 4-
wheeled trolleys, these were pulled by means
of wire rope and winch and brought to
main line, lowered and again allowed to
travel on a bigger trolley on the main big
line. Thus the beams were moved to the
rear of the abutment. Bottom of beam
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Bottom plugging by Tremie

was kept at 1 foot above the top of pier
bent on which it has to finally rest.

Launching

The beam was allowed to be cantilevered
about 5 feet beyond the abutment. Rail
track was laid in the river bed ; and a crib
was made on four trolleys on the ground
rails. On top of crib the projecting end of
the beam was allowed to rest with its
end projecting. The beam was then
pulled by wire rope and winch. The
beam travelled with one end on the
crib and the other end on the trolley on the
main line. When the beam reached the
first pier the height of the crib was reduced
and the beam placed on the first span and
then shifted by rollers to the correct place.
In the same manner other beams were
brought on the first span and fixed in posi-
tion. A track was laid on top of these
beams at 10 ft-3 in. centres and two trolleys,
each fitted on 4 wheels, were allowed to
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move on this track and the same process
was repeated for other spans.

For finer movements of the beams:—
The two cable holes in the bottom of end
diaphragms of every beam and the gap of
thirteen and half inches between beams
were taken advantage of, 2 No. one-in. dia
rods were inserted in the holes with a
clear projection of 6 in. on either side. Two
brackets with steel plates were fixed on
either side of the beam to these rods. The
bottom side of the bracket was flat (1 foot
by 1 foot) and the vertical side which butted
against the diaphragm was also flat. Jacks
were placed just below these brackets and
the beam was lifted by two jacks at each

Reinforcement of Well capping slab

end and allowed to rest on rollers for finer
movements, When the beams were brought
to final position the same were lowered in
positions.

Cast-in-situ work

Diaphragms: The top flange of each
beam was 4 feet wide whereas the centre
to centre distance of beams was 5 ft 1} in.
Therefore, there was a gap of thirteen and
half inches between the ends of flanges of T
beams. The two end diaphragms were cast
with the beams to the full width of 4 feet
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attop. There were intermediate diaphragms
at 15 feet centres which were slanting.
Hence, there was a gap between diaphragms
which formed the cross beam. The bottom
width of the gap was 4 feet 1} inches
and top width was thirteen and half
inches and the thickness 9 inches. Steel
shutters in a trapezoidal in shape were
allowed to hang from bolts fixed to small
channels resting on the flanges of the beams.
There was a separate bottom plank attached
to side shutters and bolted. The whole
thing was allowed to hang from top by
bolts, and cables were inserted through all
the five diaphragms and diaphragms were
then concreted.

Slab:—A wooden plank wider than
thirteen and half inches are fitted with
bolts which were supported on the beam
tflanges and the gaps were concreted. After
the concrete had hardened the bolts were
removed and their holes grouted.

Seven days after casting the intermediate
diaphragms and end diaphragms and cast-
in-situ slab work, they were transversely
prestressed. While casting the outer side
beams, female cones at 30-inch centres were
fixed. Therc were two cables in the bottom
of each cross beam and 23 cables in the
slab, totalling to 35 cables for transverse
prestressing for the whole span.

Bearings

M.8. plate sliding bearings were provided
at the free end and mortar pads with M. 8.
rods at the fixed end.

The top M.S. plate of a free end consists
of 12 in. x 6in. x 1} in. M.S. plate with
6 legs of 3 U-shaped rods 3/8 in. dia. welded
to the plate and anchored into the beam.
The surface of bearing plate was machined.
This plate was placed in position while
concreting the beam itself. The counter-
part of this was also of M.S. plate 12

,in. x 6 in. X §in. On this plate 12 in,
X 2 in X 1} in. machine faced flat iron

was welded. This machined surface was in
contact with the bottom of top-bearing
plate. Graphite powder and grease were
applied on the machined surfaces of the
bearing set which came in contact with
each other,

At the fixed end every beam was fixed to
the pier with 2 No. 1-in, diameter rods each
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1 £t 6 in. long. These rods are embedded
in the pier bents. There were two bigger
holes left in the beam. The holes were
vertical and extended from top to bottom.
When the beam was brought in position
and allowed to rest on 12 in. X 6 in. x 1}
in. thick concrete grout pad, the holes
were grouted with cement mortar from top.
Thus the beam end was fixed to the pier-
bent, and the narrow strip of mortar pad
served as a plastic hinge for the beam.

R.C. Kerbs :—After all the beams were
placed in position, the cast-in-situ work
completed and transverse prestressing done,
1 ft. 2in. x 9in. thick kerbs werc laid
over the whole span. '

R.C. Hand posts : Six inches by 6 in.
by 3 feet were fixed at every 3 feet 6 in-
ches centres with reinforcement from the
kerb. Half inch dia. rods at four corners
with ] in. dia. hoops are provided for each
post.

) Hand-rails :—Four rows of 2 inches
internal diameter G.1. pipes were provided
on cither side for hand-rails.

Wearing coat: Two and a half inch
thick at ends and three and a half inches
thick at centre concrete wearing coat was
provided.

Expansion joints were provided at the
frec end of the span with copper plate,
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14 gauge, and 9 in. wide witha central
circular groove 3/4in. dia. and asphalt
grout pad, 1 in. thick. Construction
joints at 31 ft-6 in. intervals are also
provided.

R.C. approach slab 24 ft wide, 15 ft long
and 6 in. thick level with the top of the
bridge was laid at each end.

Field tests :—Water cement ratio (0.3 by
weight) has been strictly followed, while the
beam concreting was going on some 6
inches sample cubes were prepared in
moulds. These were tested and found to
give minimum strength of 3,000 Ibfsq. in.
after 7 days and minimum of 35,000 1b/sq.
in. after 28 days.

All M.S. stecl used for the bridge walls
was tested mild steel. High tensile steel
was imported from Belgium. Special
Freyssinet jacks and cones are imported
from France,

Cost of foundation and substruc-
ture :—The cost of substructure including
foundations, etc., was Rs 1,72,000 which
works out to 43%, of the total cost of the
bridge.

Cost of superstructure was Rs 1,32,900
which works out to 339%, of the total cost.
The balance of 24%, was for the approaches,
revetments, establishment, etc. The total
cost was Rs 3.96 lakhs, this works out
to Rs 1,250 per foot run of the bridge.
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1 £6 6 in. long. These rods are embedded
in the pier bents. Therc were two bigger
holes left in the beam. The holes were
vertical and extended from top to bottom.
When the beam was brought in position
and allowed to rest on 12in. X 6 in. X 11
in. thick concrete grout pad, the holes
were grouted with cement mortar from top.
Thus the beam end was fixed to the pier-
bent, and the narrow strip of mortar pad
served as a plastic hinge for the beam.

R.C. Kerbs :-——After all the beams were
blaced in position, the cast-in-situ work
completed and transverse prestressing done,
1 £6.2in. x 9in. thick kerbs werce laid
over the whole span. '

R.C. Hand posts : Six inches by 6 in.
by 3 feet were fixed at every 3 feet 6 in-
ches centres with reinforcement from the
kerb. Half inch dia. rods at four corners
with } in. dia. hoops are provided for each
post.

Hand-rails :—TFour rows of 2 inches
internal diameter G.1. pipes were provided
on either side for hand-rails.

Wearing coat: Two and a half inch
thick at ends and three and a half inches
thick at centre concrete wearing coat was
provided.

Expansion joints were provided at the
frec end of the span with copper plate,
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By
CAPRICORN

T seems to be a modern occupational
discase to take work home. The exe-
cutive with his bulging brief case is a fami-
liar and depressing image. Contrary to popu-
lar belief, the brief case does not contain
oranges, sandwiches, & novel, or presents for
his wife. but copious quantities of tiresome
documents, reports to read, examination
papers to be marked, a slide rule, engineer-
ing drawings, notes for a lecture, all the
portable paraphernalin of human and
wdministrative overheads.

Do not imagine that the brief case needs to
sulge.  Its slave will only work upon a
raction of its contents. But on Friday
tight, when he  gathers his papers together,
ie is always far too tired to make decisions
r plan a reasonable and limited working
rogramme.  He therefore takes the lot. So
very weok-cnd hanging over him is o super-
uman task—or n guilty conscionce.

Becuuso the week-end seems so full of
otential working sessions—mornings, after-
oons and evenings, two of ench—he never
uite gets down to it. On Saturday morning
e foels jaded and puts it off till later : Satur-
ay afternoon—-well, e must have some
'esh air, and goes off to watch the * extra
+”’, three men short, defeated by enormous
dds. Television with ** Candid Camera
r the captivating satire of Anthony Newley
laims his attention in the cvening. But
Al the time, just bencath the surfaee, he s
FOrrying.

On Sunday he doesn’t quite get up in
time to catch the early sorvice ; the morning

passes with very little done ; the afternoon
his wife puts down her foot and says the
children (or the dog) must be taken for a
walk. The evening is a frantic struggle to
finish something before the television play
begins. He fails. Working against a
background of low-volume melodrama, he
curses himself for running the weck end—
and finishes at midnight.

The following week he gets even more
behind :

I know just how he feels. 1 too have
worked at home, indeed, I have often done
s0, for no better reason than the fear that I
may waste the week-end ; but if I do some
office work I shall at least have something
to show for it. This argument infuriates
my wife.

My friend Jelks says it’s just bad manage-
ment—or a sign of mental exhaustion. He
works in a bank. I have to agree with him
to some extent ; but in & growing organisa-
tion where new systems are continually
being created, there is always more work
than can possibly be accomplished—and not
much can be delegated. No doubt in a bank,
where systems and procedures have long
been formmlated. the situation is entirely
different.

Out of the corner of my eye, I've just
seen e Sanday play draw to its shattering
conclusion 1 het | feel like dleath tomorrow.

(From < Enginecring, 17th, March, 1961°)
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RIVER TRAINING FOR BRIDGES BY THE
GUIDE BANK SYSTEM

C. RAMAKRISHNA Rao, M. TrCH,

Departinent of Civil Engineering, Indian Institute of Technology

Kharagpur

ABSTRACT

River training for the construction
and other flood plains, where the width of the river may extend t
miles, hasbeen a vezatious problem to the en )
present day a method successfully adopted
the flow through the bridge. The paper deals with the evoluti
modern river training system, the principles and the Sfeature
and an example to illustrate them. A list of tmportant ye

subject is furnished at the end.

1. Introduction

The alluvial plains of the Himalayan
rivers are very wide, often running into
several miles. During the dry secason, the
river occupies a minor portion of the entire
width, whereas in flood season it is in full
spate. For the construction of bridges over
such rivers itis found uneconomical to pro-
vide the entire width as waterway ; because
for a major part of the year, the river flows
in a single narrow channel at the centre
and almost all the end spans will behave as
landspans. It has also been the experience
in many cases that in a bridge with con-
stricted water-way the tendency to meander
is lessened. Hence constriction of the width
has been generally rccognised as the first
step towards bridging the river. Various
methods have been devised to achieve thig
objective, of which the guide bank system is
the one that is mostly in use.

2. Development of the Guide Bank
System

2.1. Before attempting to make a review
of the gradual evolution of the guide bank
system, the present-day method of river
training and control, it is better to quote
here the definitions of a spur, a groyne and
a bund as given by Mr. E. Wooley Dod(!),

“Abund isasolid mass, generally of sand
faced with earth, made for the purpose of
entirely intercepting water. The face of the

of bridges across the Indo-Gangetic

) o scveral
gineers for a long time. In the
is to build guide bunks to direct
on of the
sof its design
Jerences on the

bund is usually protected at intervals by
groynes about 200 feet long, run out at right
angles, with heads pitched with stone. The
line of the bund should be so located ag to let
the water flow into the space above and

deposxp silt, and then escape without causing
excessive scour.

A spur is a mass of alternate layers of
trees and stone, capable of sinking unevenly
without being broken up; itis used to form
a limit to the main stream by preventing it
from cutting away the bank: and also by
causing a scour to keep the deepest part of
the channel just outside the end of the spur
and so prevent the stream from wandering
about. The outer end of 3 spur is often 10
or 15 feet below water and the water is
allowed to flow freely over it. By making a
series of spurs, deep holes are scoured at
cach of them, and if the spurs are near
9n0ugh to one another, a continuous channel
is thus formed. 1t is believed that this will
take place when spurs are half a mile apart
if there are no obstacles in the way. At the
upper part where, 50 to speak, the river hag
to be caught and collocted in one channel
the spurs must of course be closer.” ’

2.2, The prevailing idea in the minds of
the engineers of the Past as regards the train-
Ing of an errant river was that it should be
given ‘“ a kick here and a pat there” so as
to make it flow through the bridge abut-
ments. Training works mainly were tempo-
rary in nature, consisting of & mixture of

14
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stone with perishable materials and requir-
ing heavy annual maintenance.

relopment of the modern training
sv;l;gfnd}?;: béen diagrammatically shovsfn 1?
Figure 1. If no training works are provided,
there is every possibility of the river cuttmg
through the approach clnbunklnellis an ‘
finally the bridge muy be outflan cdl a(;
shown in Figure 1 (¢ tov(l). The early metho
of training a river consisted of spurs, run out
at right angles to the banks of the ]rxve}'_‘
Figure 1 (¢). Later spurs Wlt}}} rct}red )im( S
have been adopted as shox'vn in F!gure '(.f ).
In both the cases, heavy pitching is required
to protect the shank and the riverward end
of the spur from the violent attack of the
river. Denehy evolved the T-headed 7spur,
Figure 1(g), which ismerely an ordinary ql)lu[l‘
with an arm at the riv‘er'wa.rd end paralle
to the river current, to minimise the quantity
of stone required for protection. But 1t‘s
guccess depends on many factors such as (i
control on the upstream and a ﬂat‘tene
flood gradient. These are the very facltor’s
which contributed to the success of Denchy’s
spurs at Narora. The credit for the inven-
tion of the modern system of. river tmmnl){g
goes to Mr. J. R. Bell, Two artificial embank-
ments (called the guide banks), properly
armoured, with their ends curved, m‘el pr]o-
vided so as to guide the flow t}‘l'I'Ollgl the
bridge abutments, Figure 1 (h). hlrl I ran%s
Spring perfected the design of the guide

banks.

3. Principles of Guide Bank

. is found that in its eourse a river,
wh?)iclh aIttsome places is very wide, may often
pass through a narrow gorge with a cross(i
section much less than the normal one ax}l
yet with no appreciable velocity. When the
river passes througha wide bottom and th;re
is no rocky gorge in the vicinity of the bridge
alignment, it is imperative to build an z}rtl;
ficial gorge for bridging the river. A pairo
embankments, at a distance apart S0 as to
pass the flood discharge of the river with no
more than its natural fall of bed, Wlll be con-
structed. The slepe of .the b@ﬂk is covered
upto low water level with rip-rap of such
thickness that the sand is not sucked out
by the current. At low Yvater le_vcl, a hori-
zontal apron of stones 18 provided so that
as scour occurs, the apron launches itself
to the slope of the exposed sand surface,

15
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The design of the various components of a
guide bank will be dealt with subsequently.

3.2. 1t may in the first instance appear
that narrowing results in undue scour or
undue afflux. But it has been found that, if
the river bed consists of erodible incoherent
sand, the bed scours out easily and improves
in section, thereby reducing the afflux. That
is, the bottom will be scoured out as fast as
the rate at which it rises, However, the
scour will not be uniform all over due to the
differences in the quality of the bottom and
there is a tendeney for the deeper places to
become still deeper. Observations taken in
actual rivers justified this.

3.3. Another important point to be consi-
dered is that there is a 1imit for narrowing.
The greater the narrowing, the deeper will
be the scour and therefore more expensive
is the stone protection. Further, construc-
tion of guide bank in deep water is un-
cconomical.  Spring recommends that
narrowing in practice may be limited to
what will cause an overall scour of 8 to
16 ft between abutments for falls of
18 inches per mile and lesst!’. The
principal advantage of constriction is that
the river hugs to the new channel and the
tendency to meander is reduced because of
the deep scours produced.

4. Design Features of Guide Banks

The design of the guide banks shall be
such that, on plan, they shall not give rise
to serious and deep scours. Provision has
to be made to reduce the attack at the end
of the straight portion of the guide banks.
The upstream end shall have to be curved
back so as to provide a smooth entry and
shall be heavily protected so as to make it
impregnable. The downstream portion
will also have a curved head so as to reduce
the intensity of swirls created there. The
design features of guide banks will now be
considered.

4.1. Form in plan

Guide banks can be ecither divergent,
convergent upstream or parallel (Figure 2).
The actual layout depends upon the local
conditions. Bell, the originator of the guide
bank system, recommended that the guide
banks should be brought closer at their
upstream ends so that the distance between
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Figure 1: Showing the development of the modern system (a) Bridge erected ;
(b) Left approach threatened ; (c) Left approach breached ; (d) Bridge quite out-
flanked ; (¢) Early spur training ; (f) After spurs with retired bunds; (g) Denehy’s
spurs with retired bunds and (h) Latest improved ¢ Bell ’ sysiem.

the two ends equals the effective area at the
bridge site(®), This would make the
current to flow straight through the bridge,
instead of obliquely. But in some cases the
narrowing as recommended by Bell may
not be possible due to construction difficul-
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ties. Spring, however, was of the opinion
that the guide banks should be symmietri-
cally laid so as to attain uniform flow
through the bridge and uniform scour. If
an outcrop of hard material is met with on
one bank of the river, one of the guide

Transport-Communications Monthly Review

o

(a)

July 196i

AN Ay .;.&.‘df’ .
1 Rridge i f rldge1 x
P ‘}J ! L

- \ g N\ 7 X

(b) (¢}

Form in plan of guide banks

Figure 2: Showing form in Plan of quide banks; (@) Parallel (h) Convergent upstream
and (c) Divergent upstream

bhanks can be dispensed with. The other
guide bank is designed to be & {acsimile,
on plan, of the permanent river bank.

4.2. Width apart of guide banks

The guide banks should be spaced such
that the improved cross-section would be
able to carry the flood discharge of the river
without appreciable afilux and undue scour.
An overall deepening of 8’ to 16" depending
upon the type of material can be allowed.
Table 1 gives the scour depths to be allowed
for, in designing the narrowing of a river
by means of guide banks.

The method in deciding the waterway of
the bridge is as follows :

(#) Three fairly representative cross-sec-
tions of the river are taken and the average

bed slope applicable to cach cross-section is
ascertained.

(éi) Curves showing velocity-depth of
water relationship for various bed slopes are
drawn from Kutter’'s formula or from
Mississipi formula in which,

V=[y225 R/ 8 — 0.0388)*

where ¥V =velocity in ft/scc, &=Slope of
the river
Area

E=Meanradius= Wetted border + Surface

(¢2) The total flood discharge is then
caleulated for each section and either by
averaging or by judgment the discharge of
the river is obtained.

(¢v) On the section where the river is to
be narrowed, a revised ideal section, deeper

4 17

all over than the existing onc by the depths
indicated in Table I, is drawn.

(v) The best part of this deepened section
is then taken and, applying the velocity
diagrams, the width required to carry the
entire river is determined. The remainder
can then be blocked up.

(i) If further refinement is required, it
may be assumed that instead of the river
decpening equally all over, its deepest part

TABLE 1

Sand Classification and allowable
Scour depths for narrowing

‘ 1 Allows=
Description able
Scour

No. | Classification

}

|
1, C or Coarse i 809, of the whole is 10
* siopped by the 40-
wire and coarser
sieves.

(8

]VC or Very : Coarse sand when 8
Coarse ¢ 259 of the whole
has been  stopped
i by the 16-wircand

| coarser sieves.
3|ForFinc | 80% of the whole 14

passesthrough the
‘ 73-wire sieves.

4 [VF or Vory ’ Fine sand when 200, 16
Fine of the whole passes
through 100-wire

sievoe.

5 | M or Medium: Betweon Coarse and 12
i Fine.
|

'
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prob&bly become 20 or 30 feet deeper
ﬁ?{ead of the assumed depths, while its
shallower parts may probably deepen a foot
or two.

(vii) Thenapplying the velocity diagrams,
the extent of waterway is arrived at.

4.3. Length of guide bank

The length of the guide bank is based on
two considerations : first, the distance neces-
sary to securc a straight run for the river

B WL WS i
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through the bridge; and second, tho lcx}gth
necessary to prevent the river cutting into
the approach bank.

The length of guide bank depends to a
certain cxtent on the length of bridge.

Tigure 3 shows the cffects of an unduly long

guide bank as compared to ono of just the
sufficient length. In Figure 3 (i) the plan
shows how askew the current is and the sec-

tion indicates how irregularly the scour.

tales place in the case of unduly long guido
banks. Figure 3 (ii) shows the section and

Figure 3 (i) to (iv): Showing the design of guide banks: (a) Exireme breadth of
untrained rivers ; (b) Bxtreme edge of river; (c) Railway approack bank; (d) Guide bank

18
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Figure 4 (a) to (c): Curves for heads of guide banks

plan in the case of guide bank of sufficient
length. Uniform deepening has taken place
all over and the river flows straight through
the gnide banks. '

The primary consideration influencing the
upstream length of the guide bank is the
breadth of the mtrained river and the radius
of its worst bend, prior to the development
of a cut-off. If the length is less, the bend
may oceur near the head of the guide bank,
in which case the river cuts through the
approach embankment, as shown in Figure 3
(iii). A substantial margin should therefore

19

be left between the region of probable em-
bayment and the approach embankment by
the provision of a suitable length of guide
bank as shown in Figure 3 (iv).

According to Spring®), the length of the
upstream part of the guide bank is equal to
or 10 por cent longer than the length of the
bridge. The downstream length of the guide
bank is gencrally 1/10th to 1/5th the length of
the bridge, with due regard to the activity of
the swirls or disturbances likely to be caused
by spreading out of the flow on leaving the
bridge-curved Jheads are provided at ends of
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jght guide bank so as to reduce the
:i?il:rgity gf the swirls. The design of these
curves is subsequently explained.

Gales(®) has recommended lengths on the
basis of river discharges, having given due
regard to the angle of obliquity also. For
discharges between 0:25 to 075 million
cusecs, the upstream length isgiven as
14 times the length of bridge with a conver-
gence of 1 in 20 and limiting the angle of
attack to less than 34°, which is considered
reasonable. For discharges between 1-5—
25 million cusecs, 1} times the length of
bridge has been recommended to be the
length of the upstream part of the guide
bank. For intermediate discharges, a length
of 1}—1% length of bridge is adopted.

4.4. Radius of curvature appropriate to
guide bank heads

If the ends of the guide banks have been
left square, due to the obstruction to flow,
deep scours will occur as a result of the for-
mation of swirls as shown in Figure 4 (a).
To eliminate their occurrence, the ends
should be curved in plan. 1If, as shown in

July 1961

right upto the banks of the river, the cost

invo]vefi nullifies the saving reckoned from
narrowing of the hridge. The usual practice
18 to provide a curved head as shown in
Figure 4 (c) the angle to which it is curved
back being in the range of 120°—145",

The radius that can be adopted
upon the velocity with which tho water
moves in the river. According to Spring(!)
water with a velocity of 8 to 10 feot, per wec.,
which usually ocecurs, can casily follow ;;
curve of 600to S00 feet. Also the rading
a,dopfoed should further conform to the
réquirement for easy movement of the
rolling stock for carriage of materinly during
constructhn. Gales(*) recommended o 7
curve (radius 819 ft) for discharges between
O'20_—~O'75 million cusecs and a 3" curve
(radius 1,910 ft) for discharges in  the
range of 15—25 million efs. For inter-
medmtq discharges, the radius to he adopted
can he interpolated.

depends

The values of radius of curv
commended by Spring, depe

bed material, probable maxi
the fall of the ‘o

ature, as re-
nding upon the
mum scour and

Figure 4 (b) the guide banks are carried Table II. Fven are summarisod in
TABLE II
Radius of Heads of guide banks
L ‘;‘h\Fall per mile of river in inches
Sand Classifcf (1008 e 3 6 o e T
| Radiuser ‘igsgcﬁléikml of Guido Bank

ve Under 20 feet 200 250 300 735() 400

ve Over 20 feet 250 310 375 440 500

C Under 30 feot 300 360 425 4900 550

C Over 30 feet 350 430 510 590 670

M Under 40 feet 400 425 530 625 700

M Over 40 feet 430 550 630 730 830

F Under 50 feet 500 590 ; 675 760 850

F Over 50 fect 600 725 825 925 | 1,020

VF Under 60 fect 600 700 800 900 1,000

F Over 60 feot 800 900 1,000 1,000 1,200
—_—

o aido bam, o dovwnetrenm onda | Half the abovo width can o o s St on sehich
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4.5 Shanks

The water level at the rear of the gulldo
hanks will be higher than that at H.m Dric :t_\;(,z
dite to the conversion of the kinetic (\,13(:1;_{'_\.
of the water into the p()t‘('ntml'(,‘1\1(,‘1:&_\‘:
beeaase the area between the gm.\h{ ,,)A'l:\,
and the river bank sepves as ;L‘sfh”,\:t 1(*1
area i soon wilbsup. Hu‘l(t.(]n\(l (l-(’f(]-
quate free hoard has to be ]n'mlu‘((‘ ‘\\"l(r);:
respect to the water level ‘il‘i, tu,. 179::111”11
the cuide bank, lqst(‘:ul of the maxn
water level in the river.

1« the seetion of the guide bank,
‘ be o minimum of 20
2 to 1, carried down to
the low water level On the rear slope of
the bank, a gootd conting of fQ()L o tt\;()
of earth shall be given to cncourage Hhe
: wetation.  An allowance of 20
To height has also to he made

As regat
the top width shall
feet and side slopes

growth of ve
per cent of t
for settlement.

4.6 Slope protection for shanks

The upstream face of the gllld(“.tl)i}l‘l.lll{"]l:fl,(.\)
to bo armourcd with ston_(\ pite ]m hl o
proteet it from ovvr_\'.corlo‘el\f_:ml)lgo}lml(‘ !
atiack, Stones weighing S0 to ]‘t ™ ud
generally used and these arc no 1‘110'};(\
oven at veloeitics of ]\ ff‘(‘t per N“(‘On‘t e
thickness of stone pitching to l;(, Hm\ 1:\(1
is dependent upon the grade o 11(‘ IT]l’(-
and  the size of the l)f\d ‘Illﬂ.f(‘lhb‘: . n
vatues recommended by Spring( ) zn(,.g‘llu,‘f
in Table T1TI. These can be r'cflu((,(“ 1(1
gmall size stones are usc‘d bct\\(\cn bltn.].‘
and the larger stones. The slope  protec

July 1961

tions shall not slip downwards under any
circumstances. At the upstream head, the
thickness is incrcased by 23 per cent
beeause of the severity of the attack.
Further, as pitching dropped through deep
water will not launch uniformly ahout 25
per cent more stone should be used.

Gales(*) recommends the following thick-
ness of stone pitching for the head, body
and tail depending upon  the  discharge

(Vide Table 1V).

However, Inglis(') is of the opinion that
discharge is the proper eriterion for deter-
niining the thickness of stono pitching. He
considers that slope and grade of the
material are  dependent variables.,  He
¢ives the following formula, taking the
available data into account.

T = 0-06 0% where 7' is the thickness
e ¢
in feet

) i« the discharge in cfs.

4.7 Horizontal apron

To protect the slope stone pitching from
undermining duc to scour, an apron of
stones, extending from the toe of the slope
towards the river, is provided horizontally
at the low water level.  The apron is expec-
ted to launch to the scoured slope as it
occurs from the outer end. TIts length is
dependent wpon  the maximum depth of
scour likely to occur. The apron, as laid
in Figure 5 (i) Iaunches as shown in Figure
5 (il) when scour oceurs, and forms a

TABLE III
Thickness of stone pitching on the slope (According to Spring)

Iall per mile of river in inches

Sand elassification

v | ,
3 9 ; 12 s 2
i i

Thickness of slope stone pitching in inches

o . 16 19 ! RR) 95 2g
Very Coarse 1'C ! |
C ¢ 22 25 28 | 31 24
joarse :

28 31! kY 97
Medium M i 7 40
Tine F 31 37 44 43 46
A LAt ‘
Very Tine VF .o 40 43 | 46 - 49 52
21
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(i)
Launching of apron

Figure 5 (i) to (ii) : Launching of upron (a) Deepest Known Scour

continuous carpet below the slope of the
guide bank.

The design of the apron will now be con-
sidered—

(¢) Estimation of Scour depth

Due to the constriction and rigidity of
the structure, more scour occurs than in a
straight reach of an unobstructed river.

.Spring recommends that the guide banks .

should be designed for the worst abnormal
scour to be found in the river.

Gales(®) method of arriving at the prob-
able scour depth is given in Table V.

Khosla(®) has suggested the following
values for the design of flexible loose stone
aprons of guide banks in terms of Lacey’s
scour depth D where

D =047 (%)%’

in which

D =Scour depth below high flood level
(tt)

f=Silt factor=176r/m

m =Size of the material (mm).

22

Location Range of  Mean depth
Scour depth to be adopted
Nosc of guide bank 2D to 2.5D
2.5D
Transition from nose
to straight portion 1.250) to 1.56D
1.75D
Straight rcdches of .
guide bank 1D to 1.25D

1.5D

Experiments conducted at the Poona
Research Station (*) showed that for the
portion of the shank in the vicinity of the
picrs, the maximum scour would be 2D Lacoy.
For large radius of the guide banks, the
scour depth was of the order of 2.75 DiLacey-.

(11) Thickness of the launched apron

The thickness of the apron has been vari-
ously proposed as follows :—

Spring suggested that the thickness of
stone, after launching, should not be less
than the thickness of the slope stone pitch-
ing; and as it is not certain that the stone
may not lump itself, during launching, in

Transport-Communications Monthly Review
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TABLE IV
Thickness of Stone pitching on the slope according to Gales
o 1
Rivers with Revers with i Rivers with
) 0°25—0°75 075-=15 i 1°5 to 25
Rivers million . million mitlion
CUSCes CUSCes . Cusees Remarks

Part of guide hank

covering.

C Body & C Body & By &
Iead 1 P00 Head 1 Doy < . YO
e o T Mead TR
i | ! ‘ !
Permanent slope ; I
' i }
Pitehing stone thickness, [ 37 67 R LA O argn
Noling ballast, i To he hand set
- . lallast ]n'ukml
| | k ' Lo pass 23 ring.
Total {hickness of stone: 471”7 11" 472 l S M B (IR
‘ ' \
| !
i

TABLIEE V

Gales’ method of arriving at deepest scour to be adopted in design

0:25—075 0-75—1-5 1:5—25
milliom million million
ClUsCes CUSCCS CUSees
- _ - - e Lo —
Obscrved deepest seour below LW.L. along a soft cutiing -
Dank in tho bend at /4 falting flood e a x, a,
Add 337, to convert these depths 10 those obtainable at a |
rigid bank .., l)'33m1 i 0-33r 0‘33:0‘;
Deepost known scour e 1'33.1'1 ‘; 1-33w 1'33:7?,‘
o . i
Poreentage addition to deepest known scour to ho made for | i
contingencies such as unlikelihood of finding nl)snlutnly' |
deepest  scour, narrowing of the river and for severe ‘
attack on the guide bank hond— | i
: \
For body and tail of the bank : 259, J R 450,
) \ i
For head of guide hank i 500, . 630, 4007
- — ‘ |
—- e e |
Deepest scour to be adopted, below LW, [, — |
For body and tail of the hank 166 | 1 175z 102z,
For head of the bank 20z, ‘ 2417 ! 2530 _
X :

some places, a thickness of 125 times the of apron at low water level has been taken
slope thickness muy be taken as a minimum. at 1'5 times the maximum depth of scour.
A larger thickness than this may boe given The distribution of apron stone, as sugges-
if the river is turbulent and liable to great ted by Spring, is shown in Figu’re 6 (i).c’tl,‘he
alterations of depth. The minimum length reason for giving extra thickness at its outer
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edge is that it seems probable that more of
it may be dissipated when undermined by
the deeD scours that attack it at that place
than by the shallower scours to which its
inner parts arc in their turn exposed.

The slope the launched apron takes, has
been found to he ranging from 15 : 1 to
3:1 and in most cases, the average approxi-
mates to 2 1 1. To satisfy this requirement,
the distribution suggested by Spring is not
completely satisfactory. While the amount
of stone in the full length of the apron is
sufficient to cover the launched slope to a
thickness of 1:24 7' (where 7' is the thick-
ness of stone pitching on the slope), if the
first half of the apron length only is consi-
dered, the amount of stone that has been
provided in this length is insufficient to
cover the launched slope to the stipulated
thickness.

To overcome this difficulty, Galest™ has

July 1961

length of apron to ensire permanence to the
stone pitehing on the slope, Figure 6 (ii).
Based on his experience, he gave the thick-
ness of the apron as shown in Table VI

T. S. N. Raot*) has suggested an improved
distribution of stone with the same quantity
of stone as suggested by Spring. e assumes
that the additional thickness of stone to be
provided over the normal thickness 7
depends upon the depth to which the apron
is required to launch. For the launched
apron to be 1:25 7' in thickness, the distri-
bution has been indicated in Figure 6 (iii).

Additional stone has to be provided at
the head for the fanning out of the apron
during launching. The quantity of stone to
be provided at the head is arrived at ay
follows :—

From TFignure 7:

Surface area to becovered )

recommended a uniform apron and provi- AT
. . . ot . = v \/«)1)
sion of a berm which is mercly an additional by the apron after Jaunching §
TABLE VI
Gales’ method for the determination of apron thickness
Rivers wiith Rivers with ‘ Rivers with
)= 025 to Q=07— | Q=15=-25
075 million 15 million - million cusees
Ccusees Cusees |
Prospective Slope (a) (b) () : Remnrks

: .
\‘ Head | Body &
Pooft. | Tail ft.

1

- B .
'

Head ! Body &E Head  Body &
ft. | Tail fL.' ft. | Tail ft.

* |
Pitching Stone vee e 330 350 350 ' 350 350 350 |
I i i
For absence of soling 339 CorT 1-17 1-17 117 1-17 1'17 |
I ‘ | |
i 1 i
A4dd 119, & 229, for discharges ! ; :
(b) & (c) respectively ! 08375 . 0375 077 077 Silt content
i was found  to
Add for high silt content 119, & i bo 330, in
229, for discharges (b) & (c) ¢ HMardingoe
respectively 0:375 0°375 0-77 077 Bridge Sand,
For head 229 077 077 077
Thickness of stone pitching Tl... 55" 4’8" 62" 575" 770" 6’3" | Designforlin?2
‘ slopo.
Apron thickness 13 T, .| 838 oo 9237 | 837 1076”7 | V3
Borm Thickness Sameo as apron thickness
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re -7, bank to account for any further unforeseen
2

and
€ factors.

Where » =

D = Depth of scour bhelow low water 5 - . :
level which is the same as the bed -0. A Typical design of a guide bank

level. The above principles are now illustrated
by means of a problem, the data for which
o —= » D 05 ; . . eib3 ¢ e
3 Ol"m(: A \/'.)]) X IA = T where are taken from an actual river.
" ~ Thickness of stone pitching on the
S LIAN .
Hlope 5.1. Available data

This quantity has to be Iaid in an area. i . o
! ' Total river width-—S8,600".

W B B . G
=, My = 17) diver discharge-—13,00,000 cusecs.

. Surface slope—1 ft] 1 mile.
lFor the suecessful launching of the stone, 1 I ) )

Al o "5 < ]
model tests have shown that  the bed Bed sand—Coarse sand  with a  silt

material should scour evenly and easily ¢7). factor of 1.6.

Aprons on river beds of alternate layers of Waterway—30 spans of 150,
gand and clay do not launch satisfactorily, . .

traded mixtures are found to be more 5.2. The configuration of the river is
resistant than stones of single size. such that only one artificial ¢@uide hank i3

0o
o ¥ L HFL ook - HEL % 10 TN
® \5\'*_/_,"_‘." . N : T T W 93k \r \
I TIRCE. == e I [
0 R s

DA
Ve 3 N \ N -
41TNIN v ( i B ting ‘Qéh, RO}
>l R St
T \;\\\\ Y/v ~ \ o 'f\o\’\\
BN “ray |
. - ) N JRRAN S

{1) According to Spring {11} According to Gales ) Acterding to T.S.N. Raa

Distridution ot apron stone

Figure 6 (i) and (iii) © Showing distribution of apron stone width of berm : 5 ft for
Class 2| rivers (Discharge between 2% and 7% lakh cusecs)

20 ft for Class B rivers (Discharge between 7% and 15 lakh CUSCCGL g0 oot g,
25 ft Jor Class C' rivers (Discharge between 15 and 25 lakh gusecs) (e

(@) Apron. (b)y Berm. mﬁf N )
(d) Deepest l'nown scour. (f) Free Board. e bank scction. E'R
(T) Thickness of slope stone.  (S) Probable section of worst
(s) Prospective slope. (T,) Designed thickness of dey [ apron. .
4'? u? S f;;;
: - ]
4.8. Approach banks necessary. Model e ts revealed thias -

The approach bhanks should be in the
same alignment as that of thoe bridge till "
the Khadir is crossed (fhadir is the strip of (i) provided with a cniged head of
low land within which a river meanders radius 600" on the upstream and a
and over which its floods rise). TIf the sweep of 140°,
approaches beyond the Khadir are running (it) provided with a downstream head
parallel to the river, they should be suffi- of radius 400" and sweep of 90°
ciently far away ; beeause there is possibility '
of the river swinging under post-bridge 9-3. Thickness of stone pitching on the
conditions. The approach bank should slope
therefore be so located that sufficient _According to Spring, the thickness of stone
margin 18 il“‘?“’(‘d be_twecn the extreme pitching required for course sand and g
edge of the river swing and the approach slope of 1 ftmile is 28" (Vide Table II1)

25 DD s 2T NG
- (—:’ -12)

(?) 2,500 ft in leng
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Figure 7: A pron Design at head—

(a) Top of spur.
(b) Slope.
(¢) Apron.

D=Depth of scour below water level
assumed at bed level (L.W.L.)

=radius of the nosc at the top

7y =radius at the toe of the slope

vy =radius at the toc of the laid apron

ry=radius at the locof the launched
apron

r=Mcan of ry and r,

T =Thickness of stone pitching on slope.

According to Gales, thickness is 50"
(Vide Table IV).

According to Inglis, T7=006 (1.3x 10%)}
=6-54"=7848"

The Inglis formula gives too high a value

while the value suggested by Spring is too

low. Normally the value given by Gales will
be adopted.

Hence thickness of stone pitching on the
slope=50".

5.4. Apron Design

The deepest observed scour below
LWL is 28.

(a) Depth of Scour—estimation
(i) According to Spring—

Free scour observed at the shank =

July 1961

28 ft helow L.W.I. Allowing 33
per cent for arriving at equivalent
scour, Greatest discovered scour =

28+9=37 it below II\VIJ

At the head of guide bank—

The thickness of apron should be
25 per cent more than at the shank
and the breadth twice the depth of

" scour instead of 1'5 times the scour-
depth. This means that the design
should be based on 1'70 times the
greatest  discovered  scour  helow
L.W.L. Greatest discovered scour
= 37 1t below L.W.L.

. Deepest scour at head below LW,
L = 17 x 37 = 63 ft.
(¢{) According to Gales—

At At
Shank  Head

Max. depth of scour helow

LW.L. .. 28 28

Add 33 per cent for hard
bank . ] it
37 37

Deepest known scour

Allowance for contingen-
cies at 32 per cent and
63 per cent for shank &

head respectively ... 12 24
Deepost anticipated scour :
below L.W.L. e 40 61

(#17) Aceording to the L;woy formula—

1
D(Lacey) = 0-472 (_0_);

0
0-472 (13“”)

= 44’ below HW.L

i

At shank, add 50 per cent ; At head, add
= 150 per cent.

Sconr depth at Shank
66" below H.W.L.
= 29 below L.W.L.

Scour depth at head
= 110" below H.W.L.
73’ below L.W.L.

I
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Plan

Figure 81 Showing the typical scction of the desigued quide bank.
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)
\ ,_...q. .
Ry, . LW 60 7
Il >
\\f f rsw -1\ i

- S “thick
N \‘\

TN 440

Sectron B8

t

PRUSEPUSPUNNESE 7 - |

Section A A

a) Horizonlal apron reduced uniformly to nothing ab start of curve.

by 2210 front slope.

)
¢) Bridge aligrmend.
.
N Horizontad apron 75" wide.

o) Deepest scour.

Summarising,

Scour depth helow LWL, At At
according to Shunl  Head
Spring 37 63
Gales 19 61
Tacey . 24 73
Adopted hmue\ 50 75

In the portion of the shank in the vicinity
of the abutment. scour depth cannot be less
than round the picrs which is generally provi-
ded at 2 Diacoy, i.e., 38" helow HW.L. or 51'
below L.W.L. The adopted figure at shank is
very nearly eqnal to this and henee what is
provided is cnough even at the abutment.

(B Thickicss of apron stone
(:) According to Spring—

Apron thickuess to be 1-25 times
stone thickuess on slope

le., 125X 30 = 625" or 3'-3"
(i¢) According to Gales, (Vadc Table VI)

(1)
(h)
{r)
() Newr slope coveral with clay.
(c)
(f)
(1)

27 .

Front slope (3'—6" thick bowldcr revebmant orer 8" shingle packing)

Appron thickness at head =9'-3"
and at shank = 8.0
The average thickness actually provid- .
ed is 5" 3" for shank and 6’3" (i.c.,
1.5 times the stone thickness on
slope) for the head.
(¢) The slope the launched apron is
expected to take, ts 2 to 1.
(1) Quantity of apron stone works out as
below
(+) For the shank-—
= A/3:4depth of scour x Apron
thickness
= A/5X D0 X525
= 585 cft.[rft.
(1¢) For the head—
Allowance for fanning out has to be
considered.

. ¥ -
Surface are: to be considered 5 I\ 5D
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where
refr,
r = .
2
Now r, = 600’
r, = G840
ry = 7965
r, = 834’
o Surface arca to be covered
r, +r
=7 X } Ty T X A0 X 75 8q. ft.

with a thickness of 6:25’ it comoes out to

Total quantity = X 759 x

ac
2
V5 x 75 x 625
= 1245 x 10° cft.
(e) Widih of apron laid to 1'5 times the
depth of scour
Along the shank = 1.5 x 50 = 7""
Along the head = 1.5x 75 = 5’
(f) Average thickness of the laid apron

It is given by the quantity of the
laid apron divided by the width of
the apron.

Thus, along the shank, thickness

585 ,
= g5 =78
Actually 8’ average depth is pro-
vided.

Along the head—
Length over which the apron is laid

Yo+ Y,
2

7 ~ B
= —2— X 74025
= 1,165’
Volume/Unit length
12-45 x 10°
1165
-, Thickness along the head
12-45 x 10°
112 5x 1165
95 ft.
(9) Thickness of apron at the junction
with slope.
Against the slope stone thickness
of 42", at the junction of slope
and apron, a thickness of 5’87
and 5’ 0" is provided at the head
and the shank  respectively.
Further a 50 per cent increase of

July 1961

this has been made as stipulated.
Therefore thickness of the laid
apron at the junction of tho slope
and apron is 8" 6” and 7' (" respec-
tively. The thickness of the apron
at the outer end will therefore be
101 6” for the head and §’ 6" for
the shank.

The downstream head of the guide bank
has been provided with the same  thickness
of stonc pitching as that of the shank.
Typical Sections arc shown in Figure 8.
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WESTWOOD’S “ HI-LOAD » 25-TON PER INCH
BRIDGE BEARING

MODERN bridge design calls for bearings

capable of sustaining much heavier
loads than previously. A new extra high
tensile stecel bearing of compact design
known as the ¢ Hi-Load »” Bearing, capable
of sustaining a load many times that pre-
viously used for single rollers in UK. is
being marketed.

i i
—

600 Ton Mild Steel Bearing

The single roller, which has been stand-
ardised at 4 in. diameter, and the top and
bottom plates immediately in contact with
the rollers, are made from an alloy steel of
a special composition suitably heat treated
for the purpose.

Tests have been carried out by an inde-
pendent testing house, and the results
obtained are generally in agreement with
the theories propounded by Hertz. These

tests have proved that these rollers and
plates are capable of withstanding a load
of 65 tons per lineal inch without evidence
of surface cracking and without undue
permanent distortion.

A working load of 25 tons!per inch run
has, therefore been adopted, which com-

’ W
600 Ton Westwood ‘* Hi—Load’’ Bearing

pares with 2 tons per inch for steel to B.S.
15 and 2.8 tons per inch for H.T. steel to
B.S. 968 for the same size roller.

When the « Hi-Load '’ bearing is inten-
ded for use on steel bridge and piers, the
outer top and bottom plates can be omitted,
resulting in an even shallower bearing.

(From  Highways and Bridges and Engi-
reering Works™, (February 22, 1961).

Above the Grill of a coffee shop in London, Ontario, is this sign

Accuracy
Is Our
Watchword

We Never Make
Mistakes

29



Transport-Communications Monthly Review

July 1961

USE OF RUBBER IN BRIDGE BUILDING

THE direct substitution of rubber pads

in place of bridge roller bearings is
proving simple and economic. Not only is
the need for re-machining the castings and
bed plates avoided, but maintenance is
reduced to visual inspection and the
Painting of a small amount of extra steel-
work which is easily accessible.

The rubber pads are in fact sandwiches
of steel plates interleaved with rubber and
having a minimum cover of } in. of rubber
around the edges so there is no possibility
of these steel plates rusting. The pads can
often be of the same depth as the rollers
which they displace and, of course, this
greatly simplifies the work on site,

The compression rating of a 3-in. pad is
3,750 tons per inch of compression. The
corresponding figure for a 6-in. pad is 1,800

tons; and since the maximum working
pressure is generally less than a } of a ton
on each square inch of pad, the vertical
compression is negligible.

But the rubber pads must not be fitted
without giving due consideration to lateral
and longitudinal displacements under load.
A 6-in. pad will push over } in. sideways
under a horizontal load of some 20 tons.

While such freedom of movement is desi-
rable in the longitudinal direction as the
girder expands or contracts, lateral move-
ment has to be restricted within very close
limits and for this purpose some additional
steel work is necessary to locate the knuckle
casting in its proper position over the
centre line of the bed plate.

(From * Highways and Bridges and Eng-
tneering Works”, February 22, 1961)

A LIST OF STANDARDS PUBLISHED BY THE INDIAN ROADS CONGRESS

I R C Standards.

(1) Route-Markers Signs for National Highways. 1
(2) Dimensions and Weights of Road Design vehicles.
(3) Type Designs for Highway Mile-stones. |
(4) Type Designs for Kurlongs and Boundary Stones.

Price 50 nP per
copy plus post-

(5) Recommended Practice for Location and Layout of age & packing

Roadside Motor-Fuel Filling Stations.

(6) Recommended Practice for Numbering Bridges and

Culverts.

(7) Type Designs for Highway Kilometre-Stones,

Copies can be had from the Secretary, Indian Roads
Mansingh Road, New

Congress, Jamnagar House,
Delhi 11.

30

etc.

Price 75 nP per
copy plus post-
age & packing
ete.
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HERE AND THERE

1. TV EYE KEEPS MUNICH ON THE MOVE

@ IN THE HEART OF MUNICH, Ger-
many, a sprawling, subwayless city of
1,100,000 people, lies one of tho busiest
intersections in all of Furope, the Karl-
splatz. It is crisscrossed by sixty-two
different walking and driving lanes that
are clogged daily by upwards of 85,000
motor vehicles, 3,000 streetears, and more
bieyclists and pedestrians than anyone has
yet counted. The city’s traffic engineers
have tried various means of bringing
order to this moving chaos over the years,

LR

The TV camera, protected by a shield,
transmits a bird’s-eye view of the Karlsplatz

but none has been so successful as the
latest, and most ingenious, device: a small
television camera perched discreetly atop a
fifty-foot pole off in one corner of the
square.

The man who operates the camera is an
officer in police headquarters half a mile
away. He is the sole audience for the tele-
cast and also, in a sense, the director of the
real-life drama he photographs, for he is in
charge of all the traffic signals at the
intersection. Seated before a control panel
beneath a large map of the city dotted with
blinking lights, and watching his television
screen like a benevolent Big Brother, he

regulates the flow of traffic through the
Karlsplatz with the flick of a switch.

The use of closed-circuit television to
keep aneye on traffic is relatively new,
but is not unique to Munich. A number
of cities, including Detroit and Boston in
the United States, have experimented with
it in tunnels or on short stretches of
expressway. Munich, however, beset b_y a
threefold increase in traffic volume since
1939, pioneered the technique in Germany
two years ago and has perhaps carried it
to its highest level of sophistication.

By manipulating a single lever on his
thirteen-foot control desk, the officer in
Munich’s traffic-direction headquarters can
tilt the television camera on the Karl-
splatz up and down, swivel it horlzontfmlly
through an arc of 270 degrees, and adjust
the focal length of its special zoom lens.
The latter feature enables him to behold
either a panormic view of the square ora
closer-up of, say. a stalled Volks-wagon or
the licence number of a speeding Mercedes-
Benz. Upon provocation, during the mid-
day lull, he may even zoon down on a
fraulein or two.

The camera has an effective range in
daylight of over threec hundred yards.
After dark, it sees traffic as streams of
light moving back and forth over the
Karlsplatz.

Actually, the officer isin command of
traffic far beyond the view of his television
eye. Rows of buttons on his desk permit
him to control not only the 34 signal lights
on the Karlsplatz but also 203 of the other
318 signals throughout the city. He can
operate them individually, at his discretion,
to clear the way for ambulances, fire
engines, police cars, parades, visiting
dignitaries, and so on; or he can select any
one of five presot, automatic switching
patterns designed to handle traffic of
different densities.
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The lens is so

lose-ups of any portion of it.
After dark, traffic appears as streams of

ion or c

of the intersect

Maunich’s Traffic is kept moving smoothly from this control room at police head-
quarters. Visible on the TV screen is the Karlsplatz, one of the busiest intersections
in Europe. It can be seen on the map at the right end of the street cutting horizontally
through the city.

ic view

sensitive that he cam easily spot a coin on the pavement at a distance of 100 yards.

moving lights.

to turn the camera - on the square horizontally through an arc of 270 degrees and tilt it up or down 30 degrees. By adjusting the

The TV screen at police headquarters shows the passage of traffic over the Karlsplatz. By moving a lever, the officer in charge is able

camera’s special zoom lens, he can get a panoram

Police in patrol cars provide the central control officer with information he neefis o
traffic conditions. In emergencies, he clears their way through the city with green lights.

32

33



Transport-Communications Monthly Review

Each of the traffic signals in the system
is represented on the 100-square-foot map
of Munich by three coloured lights. White
indicates that the signal is in operation,
green shows its ‘ phase length”, and
flashing red warns of a malfunction.
Talking by means of short-wave radio and
telephone with men in patrol cars and at
the police stations and traffic posts in the
municipal area, the officer warns of trouble,
dispatches emergency service trucks, and
receives the information he has to have in
order to keep the streams of traffic moving
smoothly.

July 1961

the results of their initial experiment to
proceed with the installation of additional
equipment. Three new cameras over-looking
another intersection, the Marienplatz, and
three more at the Munich railroad station,
are scheduled to be ready for operation
early this summer. Eventually eighteen
cameras spotted strategically around the
city will flash traffic scenes to a battery of
television sets in the remote control centre.

Satisfied that their experience has demon-
strated the potential of centralized traffic
control through television, the police

P

B
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Pedestrian as well as vehicular traffic on the bustling Karlsplatz is observed by tele-
vision and directed from the remote control centre. In the background beyond the
woman standing at the right end of the crowd can be seen the police television

camera atop its 50-foot pole.

Munich’s traffic engineers concede that
their television camera has not solved the
problem of the Karlsplatz completely. Only
the construction of an overpass, they
believe, which would separate vehicles
travelling north and south from those
heading east and west, could do that. But
they have been sufficiently encouraged by

officials of Munich confidently predict that
more and more cities will be turning to this
electronic aid as an effective and economi-
cal way of untying traffic knots.

(From  * Traffic Engineering, January,
19617
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2. TOLL ROADS—“ INDEFENSIBLE SUGGESTION ”’

® SPEAKING at the annual dinner of
the Birmingham Sub-Area of the Road
Haulage Association on January 18th, Mr.
G. K. Newman, Secretary-General of the
Association, said that any suggestion for
toll roads was indefensible. In his speech
he said :

Road users pay in special taxes many
times over for the roads, and this will con-
tinue to be the position if the road pro-
gramne is very substantially augmented, as
we all hope it will be.

In spite of this there are not wanting
suggestions from some quarters that road
users should be made to contribute addi-
tional amounts towards the cost of certain

special projects by having to pay tolls for
their use.

Such a proposal is indefensible. One of
the main supporting arguments is that road
users pay tolls for certain roads in other
countries, but such an argument has no
validity. It will be found that in those
countries the financial relationship between
the road users and the Government is very
different from what it is here.

To increase the already heavy financial
burden which lies on road users would be a
blatant example of robbing Peter to pay
Paul.

(From ‘¢ British Road Federation Bul-
letin™, February, 1961)

3. HIGHWAY EXPENDITURES FOR 1960

® HIGHWAY expenditures in the free
world in 1960 totalled 19.3 billion dol-
lars—figures are based on statistical data
from 161 countries and territories.

The 1960 increase over 1959, is 3.75 per
cent—1959 expenditures totalled 18.3 bil-
lion dollors.

United States topped the list for highway

expenditures with 11.8 billion dollars.
Canada was in second place with a total of
1.35 billion dollars. Third place went to
West Germany, the only other country with
expenditures in excess of a billion dollars,
with a total of 1.2 billion dollars.

(From * Roads and Engineering Con-
struction >, February, 1961)

4. A WORLD TRAFFIC ENGINEERING CONFERENCE

® A WORLD Traffic Engineering Confer-
ence will be held in Washington, D.C.,
August 21 to 26, 1961, sponsored by the
Institute of Traffic Engineers, the World
Touring and Automobile Organisation, the
Permanent International Association of
Road Congresses, and the International
Road Federation. A tentative program calls
for discussions on ¢ Objectives in the Deve-
lopment of Metropolitan Areas’, ‘ Urban

Transportation and Its Future”, ¢ Traffic
Engineering Research and Its Promotion by
International Co-operation”, ‘“Design of
Rural Freeway Interchanges’, “Highways
Traffic Accident Research ”’, ‘“Electronics in
Traffic Control >, ¢ Freeway Traffic Opera-
tions and Control”.

(From ¢ World Construction”, February,
1961)
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5. LESS IDLING, LONGER ENGINE LIFE

@® LABORATORY tests and field experi-
ence show that more engines are ruined
by too much idling than by overloading. So
reports the service department of Inter-
national Harvester Company’s Construction
Equipment Division.

A well-designed engine should deliver its
rated horsepower for thousands of hours,
until normal wear of the high-mortality
parts (pistons, rings, sleeves, bearings and
valves) necessitates an overhaul. Symp-
toms which indicate an overhaul are lack
of power, excessive oil consumption and
rough running.

The same signs of trouble may appear in
a ““loafing” engine after a few hundred
hours’ operation. But, when the unit is
disassembled, the pistons, rings, sleeves
and valves will not be worn.

Instead, you’ will likely find heavy con-
centrations of sludge in the lubrication
areas. Also carbon deposits in the intake
manifold, at the intake valves and on the
pistons. The cylinder walls may be glazed,
and poor spark plug performance can be
expected on carburetted engines. Sludge
and carbon deposits tell a story : the engine
has not been operated at the most efficient
temperature.

Light loads, also do not generate enough
firing pressure to force the piston rings
against the cylinder walls. The lack of
proper ring contact is the direct cause of
glazed walls, lubricating oil contamination,
and excessive oil consumption.

Of course light engine loads are some-
times necessary, and some idling unavoid-

able. It is possible, howcver, to prevent
damage and insure normal life by observing
the following points:

(1) Have right sized engine. Buying
one too large for the job, with the
thought it will give longer life,
is false economy. An engine
should be allowed to develop its
rated horse-power and speed.

(2) Idling time should be reduced,
especially during the break-in
period. Most modern diesels, oven
the largest, start easily, and should
be shut off when not working.

(3) Proper operating temperature
should be maintained through use
of correct thermostats correspond-
ing to ambient temperatures and
loads. The radiator core should
be covered, if necessary.

(4) The correct oil should be used.
Light loads with long periods of
idling are considered severe condi-
tions and require the use of heavy-
duty oils. High-detergent oil and
frequent changes are necessary to
prevent formation of power-rob-
bing sludge and carbon deposits.

International Harvester reminds : it is
not the size of the load that counts, but
how nearly it meets the specified rating of
the engine. 1If the engine rwns under nor-
mal loads, then all parts operate at ideal
temperatures and clearances to give the
most efficient operation and long life.

(From < World Construction ”, February,
1961.)

Police in New Canaan, Connecticut, found an abandoned 1940
model car. A note attached to the conked-out car read : « Please give it a

decent burial ”’.

This Notice is Displayed in a London restaurant : * Five o’clock tea

served at any time of day.”
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LIST OF PUBLICATIONS ADDED TO THE ROADS WING LIBRARY

DURING DECEMBER,

1. Central Warehousing Corporation
Annual Report, 1959-60. Published
by the Central Warehousing Cor-
poration.

2. |Gazette of India Extraordinary,
Part II-—Section 3-—Sub-section
(ii)-—Subject]—Central Civil Ser-
vices (Revised Pay)—Sixth Amend-
ment Rules, 1960. Published by the
Manager of Publications, Delhi.

3. Aerial Photographic by Lucder,
Interpretations, Principles and
Applications. Published by McGraw
Hill Book Company Inc., New York,
London.

4. Geology in Engineering by John
R. Schultz and Asthur B. Cleaves.
Published by Chapman & Hall Ltd.,
London, and John Willy Sons Inc.,
New York.

Concrete and Soil-Cement Roads
by W. P. Andrews. Published by
London Contractors Record Ltd.

6. Der strabenbau Teil 2 by Kaotl.

7. Highway Construction in Frost
Affected Areas by Stavac. Published
by Ahura Printing Press, Dalal Street,
Fort, Bombay.

@t

8. Annual Report of Highway Re-
search Station, 1956-57, 1957—58.
Published by Government of Madras
Highway Department.

9. IS: 1398—1960: Indian Standard
Specification for Packing Paper,
Waterproof, Bitumin Laminated.
Published by 1.S.1., New Delhi.

10. IS:1081—1960: Code of Practice for
Fixing and Glazing of Metal (Steel
and Aluminium) Doors, Windows
and Ventilators. Published by 1.8.1.,
New Delhi.

11. IS: 1600—1960: Code for Type
Testing of Constant Speed Internal
Combustion Engines for General
Purposes.  Published by I.8.1,
New Delhi.

1960 TO APRIL, 1961

12. IS: 1602—1960: Code to Type
Testing of Vehicle Speed Internal
Combustion Engines for Auto-
matic Purposes. Published by
1.S.1., New Delhi.

13. IS: 1609—1960: Code of Practice
for Laying Damp-proof Coursing
Using Bituminous Felts. Published
by 1.S.1., New Delhi.

14. IS: 190—1960: Specification for
Coniferous Sawn Timber Intcore-
red for Further Conversion, 2nd
Edition. Published by L.S.I., New
Delhi.

15. IS: 1631—1960 : Methods of Test
(physical) for Industrial Water.
Published by 1.S.1., New Delhi.

16. Statesman Year-Book, 1960. Pub-
lished by Macmillan & Co., Ltd,,
New York.

17. Times of India Directory and
Year-Book including Who’s Who,
1960-1961.  Published by Bennett,
Coleman & Co., Ltd., Times of India
Office, Bombay, Delhi and Calcutta.

18. Creen of Engineering Materials:
Jane Fainnic AND WILLIAM
R. HELBER. Published by McGrawHill
Book Company Inc., New York.

19. (Road Research Technical Paper
No. 39. Traffic Signal Setting):
F. V. WeBster. Published by Her
Majesty’s  Stationery Office, 1958,
London.

20. Field Studies of the Movement of
Soil  Moisture (Koad  Research
Technical Paper No. 41): W.P. M.
BrackeTrE. Published by Her Majesty’s
Stationery Office, London.

21. Refler Reflectors (Road Research
Technical Paper No. 42): K. H.
CuaNpLER & J. A REID. Published by
Her Majesty’s Stationery Office,
London.

37



Transport-Communications Monthly Review

22.

23.

24.

25.

26.

27.

28.

29,

30.

31.

Polishing of Road Stone in Relation
to the Resistance to Skidding of
Bituminous Road Surfacing. (Road
Research Paper No. 43): MACLEAN and
SHERGOLD. Published by Her Majesty’s
Stationery Office, London.

Investigation of the Performance
of Pneumatic Tyred Rollers in the
Compaction of Soil. (Road Rescarch
Technical Paper No. 45): Lrwis. Pub-
lished by Her Majesty’s Stationery
Office, London.

Road Junctions in Rural Areas.
(Road Research Technical Paper No.
47): CHARLEsSWORTH and TaANNER.
Published by Her Majesty’s Stationery
Office, London.

Manual on Uniform Traffic Control
Devices for Streets and Highways:
A ASHO. Published by Public
Roads Administration Federal Works
Agency.

Proceedings of the Twelfth Meeting
of All-India Council for Technical
Education held at New Delhi on
13th April, 1959. Published by
Ministry of Scientific Rescarch and Cul-
tural Affairs.

Reinforced Concrete with Brick
Bailast. Published by Sahu Cement

Service, India.

Annual Report of Highway
Research Station, 1958-59. Published
by Highway Department, Madras.

National Register of Scientific and
Technical Personnel (Indians
Abroad) Series E. No. 9, September,
1960.  Published by Council of
Scientific and Industrial Research,
New Delhi.

National Register of Scientific and
Technical Personnel. Published by
Council of Scientific and Industrial
Research, New Delhi.

(Highway Research Board Bulletin
No. 6) Report of Committee on Uses
of Highway Planning Survey Data
including special papers, 1946.
Published by Highway Research
Board, Division of Engineering and
Industrial Research National Research
Council, Washington.
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32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
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Hand-book of I.S.I. Publication,
1959. Published by Indian Standards
Institution, New Delhi.

Summaries of Road Research
Notes—No. 73, September, 1960.
Published by Road Research Labo-

ratory.

Madras State Warehousing Cor-
poration Annual Report and
Accounts, 1959-60. Published Dby
Madras Warehousing Corporation.

National Register of Scientific and
Technical Personnel. Published by
Council of Scientific and Industrial
Research, New Delhi.

Financial Condition and Fiscal
Operations of the Highway Trust
Fund—Fiscal Year 1959. (Fourth
Annual Report). Published by Council
of Scientific and Industrial Research,
New Delhi.

Fourth Progress Report of High-
way Cost Allocation Study Letter
from the Section of Commerce.
Published by TUnited States Govern-
ment Printing Office, Washington.

National Co-operation Develop-
ment Warehousing Board—Annual
Report, 1959--60. Published by
National Co-operative  Dovelopment
and Warehousing Board.

Concrete and Soil-Cement Roads:
W.P. AxprEw. Published by Con-
tractors Record Ltd., London.

Prestressed Concrete, Vol. II—Stati-
cally Indeterminate Structures:
Y. GuyonN. Published by Contractors
Record Ltd., London.

Manual of Civil Engineering Plant
and Equipment, First Edition, 1958.
Published by Contractors Record Ltd.,
London.

Prestressed Concrete, Vol. I : Guyon.
Published by Contractors Record Litd.,
London.

.4

Transport-Comnmunications Monthly Review

July 1961

A BRIEF REVIEW OF THE BUDGET OF THE GOVERNMENT OF
MADHYA PRADESH FOR 1960-61 WITH REFERENCE TO CIVIL WORKS

HE Budget estimate of revenue receipts
for the year 1960-61 is Rs 6,467.49
lakhs and the expenditure on revenue-ac-
count is estimated at Rs 6,530.44 lakhs with
a consequent deficit of Ry 62.95 lakhs. The
revised estimate for the year 1959-60
showed a revenue of Rs 6245.41 Jakhs and
an expenditure on revenue account of
Rs 5,996.45 lakhs indicating a surplus of
Rs 248.96 lakhs. In 1958-39 actual revenue
and expenditure amounted to Rs 6,061.65
lakhs and 5,490.82 lakhs  respectively,
which showed o surplus of Rs 570.83 lakhs,

Expenditure on Civil Works during the
year 1960-61 is estimated at Rs 450,77 lakhs

which forms 7.0 per cent of the total State
Revenue. The corresponding ratio for the
previous year was 6.7 per cent.

Out of the total revenue expenditure on
(Yivil Works, Communications (original
works and repairs combined) account for
4.7 per cent of the estimated total State
Revenue for 1960-61, while the percentage
for the same for 1959-60 was 4.3 per cent.

Expenditure on Civil Works outside the
Revenue Account for the year 1960-61 is
estimated at Rs 766.24 lakhs. Revised
estimate for the year 1959-60 is Rs 66.849
lakhs.

LIST OF APPROVED WORKS ON NATIONAL HIGHWAYS

Amount
S. No. Job No. Name of the work (Rs in lakhs)
ANDHRA PRADESH
1. 96153-AH-7 Providing sanitary fittings in the Inspeetion
Bungalow at Shawshabad in Hyderabad—
Kurnool Road, N.H. No. 7. 0.02

2. 2616-AH-7 Providing Sanitary fittings in the Inspection
Bungalow at Palamkole in Hyderabad—
Kurnool Road, N. H. No. 7. 0.02

2618-GR-8B

2623-GR-8

2626-GiR-8A

2627-GR-8A

2632-GR-8

GUJERAT

Construction of approaches to the bridge
across Minsar river near Rana Kondana on
Torbander Kutiyna section of N.H. No. 8B.

Providing two laues of traffic on Ahmedabad-
Baroda scction of N.H. No. 8.

Reconstruction of minor Dbridges at miles
83/3-4, 65/4-5 and 66/56 on N.H. No. 8A in
section of Rimbdi.

Widening the existing minor bridges on Dolia-
Bamanbore section of N.H. No. 8A and

" providing new structures in place of the
existing C.D. Works.

Laying a layer of 3-inch metal with § asphalt
carpet and sealcoat on the existing surface
of Raigadh-Ratanpur Road, section of
N.H. No. 8, length 4.25 miles.

39
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S. No.

10.

11.

12.

13.

14.

16.

17.

18.

Job No.

Name of the work

KERALA

2620-KR-47 Construction of bridge across Dhawpadi

2619-MR-4

2624-MR-4

2625-MR-4

2628-MR-6

2629-MR-7

2630-MR-7

2621-MY-4

2622-MY-4

2631-PB-2

2617-BH-6

thordu in Q.A. Road, section of N.H.
No. 47—miles 31/0 to 34/0.

MAHARASHTRA

Construction of a diversion in miles 33/2 to
33/4 of Poona-Bangalore Road, N.H. No. 4.

Widening formation to 38 feet and to make
road width to 150 feet in miles 50 to 70 of
Poona-Bangalore Road N.H. No. 4.

Widening the formation width to 38 feet
including acquisition of additional land
to make up road land width to 150 feet in
miles 70 to 110 of Poona-Bangalore Road,
N.H. No. 4.

Construction of high level bridge across
Kedar Nalla near Naigaon village in mile
6/4 of Nandura-Malkapur Road, section
of N. H. No. 6.

Construction of bridge No. I with approaches
on Kongra Nallah in mile 2/1 of Umri-
Wani Pandharkawada Road, section of
N.H. No. 7 in Yeotmal Distt. on Karanji
side with 3 spans of 20 feet each.

Construction of a bridge No. 2 on Pandharka-
wada side with 9 spans of 20 feet each
over Kongru Nallah in mile 2/1 of Umri-
Wani Pandharkawada Road, section of
N.H. No. 7 in Yeotmal District.

MYSORE

Widening the formation to 38 feet of Poona-
Bangalore Road from miles 288 to 316.

Widening the formation to 38 feet of Poona-
Bangalore Road from mills 316/0 to 353/0.

PUNJAB

Widening formation width of Delhi-Mathura
Road formation 32 feet to 38 feet in miles
12 to 58 in Gurgaon Distt.

WEST BENGAL

Construction of a bridge over Nanakhal (Kola
Khal) in the western approach of the
Rupnarayan Bridge on N.H. No. 6.

40

Amount
(Rs. in Lakhs)

5.62

1.30

0.82

1.54

1.19

0.85
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MILL ARS

HIGHWAY COMBINED DRYING & MIXING
MOBILE UNIT

Batch Capacity: 8 Cwt. or
{0 Cu. Ft. mixed material.

Output: 4 to 7 tons per hour. -

.
Most Mobile.

°
Rapid Mixing.

[ ]

Mixes any type of asphalt
including hot sand] asphalt., J555%

Mix analysed and approved by Road Research Board,
U.K., and the Federation of Coated Macadam Industries.

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

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

@ 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
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Why most motorists
prefer Exi0¢ batteries

QUALITY..,

Quality control at each
stage of manufacture
with routine tests of raw
materiais and finished
components in the labo-
ratories at the Exide
Works ensure a consis-
tently high quality
* product.

-
S

RELIABILITY...

Exide use PORVIC micro-
porous plastic separators
which are flexible, tough
and chemically inert.
Porvic replaces the
usually weakest com.
ponent of the battery
with one that is virtually
indestructible.

DURABILITY...

From alloy CB 95, an
exclusive Exide formula,
are manufactured long-
life plate grids, which,
pasted with improved
active material, raise
electrical efficiency and
increase life.

AT NOEXTRACOST...

High electrical perfor~
mance...built in ability
to take the rough with
the smooth...long and
trouble-free life. Exide
has proved itself to be
the battery that gives
you the best value for
your money. -

Exide

TILL KEEPS GOING WHEN THE REST HAVE STOPPED

Please mention this journal when replying to advertisements

It pays you to own a

Jeep STATION WAGON

There is something extra about a Willys Jeep Station Wagon. You get
double value for your investment when you buy the nayg Jeep station wagon..y
a sturdy cargo vehicle that pays for itself everyday o. the year in your business..
and at the same time you get an ideal family car you will be proud to own.
Available both in two-wheel and four-wheel drive, it is ideal for city

and highway travel as well as off the road operations.

It accommodates six adults comfortably with plenty of space for luggage
or-equipment. Its all-steel body and the famous Hurricane engine
assure you greater value at low upkeep costs.

Call on your Willys Jeep dealer.
He is specially trained to solve

your maintenance problems,
and equipped to supply you
with factory-approved
spare parts.

mmj&%
" _
MAHINDRA & MAHINDRA LTD. \

Bombay ' Calcutta *+ Delhi * Madras

Authorised dealers

AUTOMOTIVE MANUFACTURERS PVT. LTD., Secunderabad * CAMA MOTORS PVT. LTD,,
Ahmedabad * GHATAGE & PATIL, Kolhapur * GARAPATI GARAGE (1959); Vijayawada * HIRAKUD
AUTOMOBILES, Sambalpur (Branch: Rourkela) - INDIA GARAGE, Madras *+ INDIA GARAGE
Bangalore * JAMMU & KASHMIR MOTOR CORPORATION, Jammu Tawi (Kashmir State) * .IADWE'I"
TRADING CO., Port Blair, (Andamans) * LAWLY SEN & CO., Patna ©- METRO MOTORS, Bombay *
METRO MOTORS (Kathiawar) PVT. LTD., Rajkot - NARAIN AUTOMOBILES, Lucknow + NARBHE-
RAM & CO., PVT. LTD,, Jamshedpur + PATNAIK & CO., Cuttack + PROVINCIAL AUTOMOBILE
CO., Nagpur * PROVINCIAL AUTOMOBILES (MP), Duig * SILVER JUBILEE MOTORS PVT. L1D.,
Poona * SANGHI BROTHERS (INDORE) PVT. LTD., Indore City * SUPREME MOTORS PVT. LTD.,
Delhi (Branch: Chandigarh) * T V. SUNDRAM IYENGAR & SONS PVT. LTD.. Madurai * UNITED
MOTORS OF RAJASTHAN, Jaipur * WALFORD TRANSPORT LTD., Calcutta
(Branches: Dibrugarh & Siliguri)

Please mention this journal when replying to advertisements
vii



Transport-Communications Monthly Review

July 1961

SOME SELECTED PUBLICATIONS OF THE
INDIAN ROADS CONGRESS
available for sale:

Name of publication

Price (including postage, etc.)

1. Vol. XiI-1to 3 (Bound) — 1947-48
2. Vol. XIII-3 January 1949
3. Vol. XIII-parts1& 2 (Bound) — 1948-49
4. Vol. XIV (Bound) - 1949-50
5. Vol. XV (Bound) — 1950-51
6. Vol. XVI (Bound) — 1951-52
7. Vol. XVII (Bound) — 1952-53
8. Vol. XVIII-3 January 1954
9. Vol. XVIII-4 March 1955
10. Vol. XIX (Bound) — 1954-55
11, Vol. XX (Bound) —_ 1956-56
12, Vol. XXI-1 February 1957
13. Vol. XXI-2 March 1957
14. Vol. XXI-3 April 1957
15. Vol. XXI-4 December 1957
18. Vol. XXI (Bound) -— 1956-57
17. Vol. XXII-1 November 1957
18. Vol. XXII-2 December 1957
19. Vol. XXII-4 November 1958
20. Vol. XXTI (Bound) — 1957-58
21. Vol. XXIII (Bound) - 1958-59
22. Vol. XXIII-4 October 1959
23. Vol. XXIV-1 October 1959
24. Vol. XXIV-2 November 1959
25. Vol. XXIV-3 December 19590
26. Vol. XXIV-4 January 1960
27. Vol. XXIV-5 November 1060
28. Vol. XXV-1 November 1960
29. Vol. XXV-2 December 1960
30. Vol. XXV-3 ... Deccmber 1960
31. Road Research Bulletin No. 2 ¢
32. Road Research Bulletin No. 3
33. Road Rescarch Bulletin No. 4
34. Road Research Bulletin No. 5
85. Road Research Bulletin No. ¢
36. Road Research Bulletin No. 7
37. Recommended Practice for Numbering Bridges and
Culverts ... Re
38. Dimensions and Welghts of Road-Design Vehicles .+ Re
39. Recommended Practice for Location and Layout of
Roadside Motor-Fuel Filling Stations . Re
40. Type Designs for Furlong & Boundary Stones . Re
41. Type Designs for Highway Milestones . Re
42. Route-Marker Signs for National Highways Re
43. Type Designs for Highway Kilometre Stones .. Re
44. Standard Specifications and Code of Practice for Road
Bridges, Section T—Genera) Features of Design (1960) ... Rs
45. Standard Specifications & Code of Practice for Road
Bridges, Saction IT (1958)—TLoads & Stresses «. Rs
46. Bridging India’s Rivers .. Rs
. Y . — 3 S i .
47 E;I(g(l;\}g;)dhlzgglall)eblg" of Small Bridges and Culverts Re

Concession :

Some of the publications are
Roads Congress on concession,

Copies can be had from the Secretary,

INDIAN ROADS C
JAMNAGAR HOUSE, MAN,

NEW DELHI-11
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available to Members of Indian
Details on application.

ONGRESS,
SINGH ROAD,

My choice

of a truck?

DODGE

of course

N

N
R e DlESEL T
Contact your nearest dealer¥ixg.,. - RUCK

Bhaiya, 1 have been a truck operator long enough
to know that there can be no two opinions
about the superiority of Dodge trucks. For
instance take Axles. A Dodge vehicle is fitted
with Timken axles now known as Rockweli-Stand-
ard which have a world-wide reputation. These
axles have great load carrying capacity and are
absolutely dependable-which means a great deal
to us truck operators.

There are several other superior features

besides. Taken together they lead to only one
conclusion, namely, that the Dodge is a great truck.
It is great in hauling power, great in endurance,

greatin earning capacity. You'll make Dodge your
truck, too, | am sure.

Manufactured by

THE PREMIER AUTOMOBILES LIMITED,

BOMBAY.

T —SISTA'S PAL-380—

viii
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In 1957, this 3,500 ft. embankment on Bengal’s
river Torsa was protected by Bitumen

grouted 18" boulder-pitching. This one-time
trouble spot, has since withstood

heavy seasonal floods.

A decade’s labour destroyed in a night
~by an angry river! Bhiku and his family
escaped its fury. Others were not

so fortunate...

years
and a single night

Every year, floods take a terrible toll of life

and property in India. Burmah-Shell Bitumen

plays an important part in flood control.
Inexpensive and hard-wearing, it has proved
consistently suctessful in weathering flood waters.
Bulk handling, pioneered by Burmah-Shell, has
considerably lowered its cost. In addition, services of

skilled Burmah-Shell engincers are made available.

Wherever there's need for better roads, airfields

or hydraulic works, there’s need for Bitumen.

BURMAH-SHELL BITUMEN FOR EMBANKMENT PROTECTION

Please mention this journal when replying to advertisements
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it’s so much

easier with a - BAXTER |
MARSHALL

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

Hand broken metal no doubt is cubical, but the
modern, perfected Baxter-Marshall “Knapping
Motion" Stone Breaker not only produces equally
good cubical samples, but also yields increased
output at lower labour cost. STONE BREAKER y
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