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you DONTWEED A Yoo/

Consult

Kolj LICK'S
ENGINEERING

For your
EARTH CONSOLIDATION
PROBLEMS

to work the JOHNSON JUMPING
RAMMER! It is just as easy as it
looks. But the results are almost
miraculous. An average of 60 blows
minute can easily be okLtained; each
blow has energy of 350 t. Ibs. In
other words 21,000 ft. |bs. of energy
can be applied just when you want it

every minute.

The consolidation achieved is 98
with earth or 100" with sand. These
figures are higher than those obtained
with a Road Roller or a sheep’s foot

roller,

THE JOHNSON
SUPER RAMMER

has these special features :

VERY LOW FUEL CONSUMPTION (1 PINT
HOUR) PRECISION HONED CYLINDER
WITH CHROME SURFACE. NO PISTON
RINGS 10 REPLACE FEW MOVING PARTS
SPRINGLESS NON-STICKING VALVE.

The rammer is essential for all jobs
where earth must be well consolidated
i.e. ROAD BUILDING, ROAD REPAIRING,
POST OFFICE TRENCHING, RUNWAY
CONSTRUCTIONS, BUILDING  FOUNDA-
TIONS, IRRIGATION SCHEMES.

KILLICK, NIXON & CO. LTD., Killick Building, Home Street, Fort, Bombay |.

Ploase mention this journal when replying to advertisements.
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STATIONARY
COMPRESSORS
Two Stage. Displace-
ments from 80 c. {t.}
rein. to 638 . it min.

PORTABLE
COMPRESSORS
Two Stage. Displace-
ments from 130 c. v/
min. to 360 ¢, It /min.

ROTOMOTORS
Vane type air-
motors from 1}
b.h.p.

ARRWINCKES
Lifting capacities from
1400 tbs. at 100 ft.;
min. to 3000 lbs. af
150N imin

SCRAPEHAULERS
Specially designed lor
scraper loading. Rope
vulls from 2300 to
€600 ibs.

HANDRILS

Hand-held Ro c k
Drills.  Welights
from 24 lbs. to 84
Ibs.

ROTOPUMPS
For water, oil or
sludge. Wil give 10
g.p.m. with 140 ft.
bead to 140 g.p.m.
~ith 10t head

ROAD RIPPERS
Weights from 43
ibs. to 75 lbs.

PICKS & SPADERS
Weights from 20
Ibs. to 26} lbs

HAMMERS
Weights from 7}
1bs. to 13} lbs.

ROTODRILLS
Hand and screw-
feed. Capacities
to 1} ins.

ROTOGRINDS
Radial and sur-
face types.Taking
2" t0 6" wheels.

RAMMERS
Weights from 9
1bs. to 40 lbs.

CONCRETE
COMPACTORS
A new machine for
Concrete  Compac-
tian, .

Th+ machines and tools illustrated here are but an incomplete guide to the
range of Holmans sctivities. Among others not mentioned Holmans Drifters
Sinkers and Syopers are world famous, And se in due course will be the latesi,
Holmau Development, the HOLBIT, the tungsten oarbide tipped rock drill bit.

KILLICK NIXON & CO. LTD. !
BOMBAY.
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CALCUTTA

SOLE AGENT IN (NODIA:

€O,
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SELLING SUB-AGENTS:

TED

ANPUR

SIMPSON & CO. LTD,

MADRAS.
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"TOURNAROCKER |

DRIVES AND STEERS ON FRONT WHEELS
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" No rear-wheel drive truck

"~ can ensure safety under such

i

conditions.

TOURNAROCKER has been
designed from the drawing

7
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board for hauling rock, over-
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burden, coal, etc.

Model E-16 Tournarocker ixa

Plaasta mantinn

. vanlvine Lo advortiHaments,
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GANNON, DUNKERLEY & CO., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

B

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

Drainage Schemes, Sanitary Installations etc. .
R

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

Telephone: 88316. Telegrams: *“ VITOPUS”, Madras.

THE HINDUSTAN CONSTRUCTION CO,, LTD.
We operate on an extensive scale as Civil Engineering Contractors.

And Specialize in the following:

ROADS, CAISSON AND MONOLITH SINK-
I D UNDER
RAILWAYS, NG BY DREDGING AND UN

COMPRESSED AIR,
ROAD AND RAIL BRIDGES, FOUNDATION WORKS,

EARTHWORKS, PRECAST PILING,
RAILWAY AND HYDRO TUNNELS BUILDINGS,

ETC. DOCKS AND JETTIES ETC.

WE ARE ALSO SPECIALISTS IN:
GUNITING, CORE DRILLING, GROUTING AND SEWAGE PURIFICATION.

THE HINDUSTAN CONSTRUCTION CO., LTD.

Head Office:
CONSTRUCTION HOUSE, BALLARD ESTATE,
BOMBAY.

Please mention this journal when replying to advertisements,

Johkomo Oy

ROAD MAKING MACHINERY
BRICK MAKING MACHINERY
EXCAVATORS

GRADERS X
ETC.

“« TERASKITA”

Rotation  Crusher.

Diesel motor Grader “ TERASKARHU ' with bulldozer or searifier,

MEEX

EXPORT CORPORATION

oFf
FINNISH METAL AND ENGINEERING INDUSTRIES.
Cable: FINNMETEX, Addr: BULEVARDI 3, HELSINKI. FINLAND,

Further Informations

Comm. Dept. Finnish Legation, 1, Humayun Road, New Delhi.

v

Please mention this journa! when replying to advertisementa.
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MILLARS’

MACHINERY
Concrete Mixers—Tilting and non-Tilting Types.
Asphalt Mixers—for Hot and Cold Mix.
Roller Pan Mixers—for Mortar.
Diaphragm Suction Pumps for effective lift up to 25 ft.
Self-Priming Pumps for handiing Seepage at lowest possible cost.
Tower Hoists for speedy construction.

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

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLAR’S TIMBER & TRADING CO., LTD.

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

Telephone: 41077 Telegrams: JARRAH
Branches and Agents throughout the World.

This Review is sponsored by the Roads
Organization, Ministry of Transport, but the
Government of India accept no responsibility
for any views or opinions expressed therein.

Please mention this journal when replying to advertisements,
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CAPITAL EXPENDITURE ON ROADS IS HIGHLY
PRODUCTIVE*

HT sceond field for increasing the effi-
ciency of transport which it scems
opportune to explore at this time is that
of capital expenditure — a field outside
the industry’s control, although, of course,
it i3 the duty of the industry to put
(Governments in possession of the facts.

No responsible  person  today  will
approach this problem solely on the basis
that capital cxpenditure is justified if it
shows an attractive commercial return to
the industry in which it is incrrred.  The
needs of the rearmament programme, of
export and home consumption including
capital investment, are not to be denied.
We may doubt whether the slice of capital
expenditure allowed to transport 'is as
large as it should be — not merely in the
industry’s interest, but in the national
interest.

A Glaring Misconception

The simplified test is to determine in
what sectors of the economy capital expen-

diture will increase national productivity

to the greatest extent as soon as it has been
spent, or at least very quickly. It is
impossible to escape the suspicion that
those who allocate the resources of mate-
rials and manpower which are available
for capital improvement and development
between different industries and purposes
are inclined to regard expenditure on
improved transport as if it were largely
unproductive, and in the passenger field
as if it were merely designed to increase
the amenities of life for which the nation
in its present circumstances must wait.
But this is a glaring misconception.

I am convinced that some of the most
urgently needed capital expenditure on
roads, of benefit to the movement of both
passengers and freight, could be shown to
be highly productive, and (what is all-
imporfant in the present situation) more

productive than much other capital invest-
ment now being allowed to take place in
other industries. I believe it could be
proved that the expenditure of, say,
£10,000,000 on road improvements would
produce a bigger and quicker dividend
in the saving of man-hours, equipment
and resources than an equal expenditure
by almost any of the major industrial
users of capital today. One well known
authority has expressed privately the con-
viction that such an investment on roads
could be shown, if the facts were all pro-
perly established and marshalled, to yield
a return in increased national productivity
perhaps three times greater than the
return obtained from the same capital
spent on oil or steel or even electricity
and about equal to the return from similar
expenditure on coal mining,

Road Improvement

In cities and on busy main roads all
over the country there must be scores of
opportunities for road improvements
which would amply and immediately
repay their cost, by eliminating delays
and other forms of waste due to bottle-
necks, level crossings, congested inter-
sections, and the like. It is a sad reflec-
tion that in this country fly-over road
junctions can be numbered on the fingers
of one hand compared with many hun-
dreds in the U. S. A. and in Germany.
Yet in 1950 the density of motor vehicles
per mile of road in the country was second
only to Belgium among the countries of
the world. It is a matter of common
observation that we must be spending
hardly enough to keep our roads in repair,
let alone undertake improvements. It
might come as a surprise to many outside
this Institute that we can only find it
possible to spend about two-thirds of one
per cent of the national income on road
improvements and maintenance. The
United States and Canada spend twice as

* Extracts from Presidential Address of A. B. B. Valentine (Member, London Travsport Exocutive)
before the Institute of Transport, delivered on 15th October 1951,

1



Transport-Communications Monthly Review

much. We ourselves spend a little bit
more of the national income on news-
papers or in the total amount staked in a
vear on foothall pools, and twenty times
more on drink and tobaceo, than we do on
our roads.

There must be many cases, too, where
uneconomic use of single-deck omnibuses
and lengthy diversion of freight vehicles
enforced by low bridges would be found to
cost the country more in one year than the
all-time cure,

Future Planning

In all the cases T have mentioned, and
many others not necessarily confined to
road transport — it is for the economists
and statisticians in the industry, collabo-
rating as required with bodies such as the
2oad Research Laboratory, (to whose pio-
necr work in the field of road enineering
and safety I should like to pay a tribute),
to measure more thoroughly the benefits,
both direct and indirect, accruing to the
national economy from capital expendi-
ture on specific schemes, whether for new
works or re-equipment, designed to
increase the efficiency of transport. White-
hall must not he blamed for hlue-pencil-
ting claims not adequately substantiated by
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the claimants. Yet nothing today is impai-
ring the efficiency of transport more
seriously than capital starvation.

KEEP PROJECTS READY

1 should like to add one footnote to this
train of thought. Whatever success may
attend our more determined efforts to
secure in the national interest that a larger
share of the nation’s capital investment
is devoted to transport, many of the most
worthy projects, because of their very size
will still have to wait. Let us, however,
not he induced by this knowledge to sct
them on one side for later study when
prospects are morc favourable. An unfore-
seen  easement of international iension
or a sharp change in our economic climate
may come upon us suddenly—that has
happened before.  Let us bring the plans
for the bigger schemes that matter most
far enough forward so that we may be
ready—-with parliamentary powers in our
pockets, if required—to start work upon
them at once, if the opportunity comes
unexpectedly upon us. Otherwise resour-
ces may be frittered away upon lesser
projects that happen to be ready, instead
of upon those that are most deserving and
will ultimately henefit the country most,
and the opportunity may pass—that, too,
has happened before,

HOOLIGAN DRIVERS

DURBAN (South Africa):
only be taught to decent people,’
tion, Mr. .J. H. Viljoen, addre

i fear of jail, of losing his car,

(¥

’-“. Road courtesy and road safety can
!?azd South Africa’s Minister of Educa-
ssing the Road Safety Council here .

iy . . .
The hooligan driver’s ming is tnsensitive

All he ecan  understand

K of a heavy fine. The i
conform is through !aw enforcement,”’ v tway tomake ki

rom “ State Transport Revivw: Bombay—0ct, 1951).
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BRIDGING INDIA’S RIVERS

THE PENNAR BRIDGE

RVCENTLY o Frenchman who had lived

in Calcutta for about five years asked
us when it would be possible for motorists
to drive down from Calcutta to Madras.
The questioner had in mind the nume-
rous unbridged rivers between these two
cities. We have counted on a map these
obstructions to motor traffic and find that
the two new bridges over the Kathjuri
and the Kuakhai on this highway hardly
touch the fringe of the problem. There
are still another eleven major rivers left
unbridged. The Pennar is one of these
and work on a bridge acrogs this river is
now in progress.

The need for all these bridges is self-evi-
dent; the only question is of priorities.
Many considerations go to decide this
question, the main being the volume of
traffic on any particular section of the
highway, and the cost of providing a river
erossing.

In this particular case the traffic across
the river is catered for by a weir-cum-
causeway over the Pennar. Traffic here
is heavy as this causeway is the only link
hetween the two heavily populated parts
of the Nellore district. The river divides
this fertile deltaic district into two almost
equal halves and the main market towns
are on opposite sides of the river.

A Death Trap

'Traftic over the weir is, however, unsafe
as there is always a liklihood of some flow
over it. Interruptions to traffic are fre-
quent and traffic may be held up on 30 to
90 days in a year. The presence of the
weir-causeway  therefore  became worse
than no river crossing at all, for it had
lured many a traveller to his death.
Under these circumstances the Madras
CGovernment gave a very high priority to
this bridge.

The site and the span length were
almost fixed by circumstances for the

d

designers who were not left with much
diseretion.  As would be cxpected, for
many miles npstream of the weir, the river

A . & . o

View from the Madras side Abutment,

Railway Bridge is seen on the left,

is very wide. Three furlongs below the
weir there is a railway bridge and the
irrigation engineers did not agree to
another bridge being put up between
these two works. The only course open to
the highway engineers was to build down-
stream of the railway bridge and as near
to it as possible so as to take advantage
of the existing river training works.
Further, the railway engineers insisted
that the road bridge piers should be so
sited that no cross-currents were set up
between the two bridges. Consequently,
each pier of the highway bridge was loca-
ted exactly in line with the corresponding
pier of the existing railway bridge. Both
bridges have the same number of spans
and the same length between abutments.
The highway bridge is sited 300 ft below
the railway bridge
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As most of the piers are founded on
clay, a reinforced concrete T-beam design
with simply supported free ends was adop-
ted for the superstructure. Commencing
from the south side the bridge has 23
spans of 71 ft and 10 spans of 61 ft each
(clear). The first 21 piers have well foun-

February 1952

The main dimensions of the
bridge are :—

Overall length face to face of abut-
ments, 2426 ft; distance apart of
centres of piers: 23 spans, 77 it and
10 spans, 66 ft; width of pier shaft,

LEEFLESY =% EEETEr -
T T T e AT prLoToos T - A ROAD LEVEL 6983
A= J"‘L e —” j— L e T e T s ﬂ: 6!'-0"1‘: e ]l‘]‘ TTE oo 3 e CALCUTTA SIDE
e — __ﬁ P _*% x50 200 300 w0 V1000 0 Fiige 0 1 4550
Uoeo Lo 1! | 2z B3 24 s o 32
PIER 2 aud‘TDo EJx"Zob
j-—— 23 SPANS OF TI FEET -.._. .

LONGITUDINAL

(
-%e—--10 SPANS OF GIFEETY-- - ~
SEGTION

dations, but in the two abutments and
the last 11 piers open foundations werce
adopted as laterite rock was found at a
depth of 3 to 5 ft below the bed in most
of these cases. The bridge is designed
for two lanes of 1. R. C. class A loading.

6 ft in the longer spans and 5 ft in
the shorter  spans ; length of pier
shaft in plan 83 ft for longer spans
an(l. 321t for shorter spans width of
carrtageway, 22 ft with two 5-ft foot-
phats; T-heam web, 81 in. by 21 in.

, CCL i WEARING COAT 3% Thick

-———DECK SLAB 82 THICK

8, ‘ ,~ROAD LEVEL AT CROWN §983
B,y ;o C L EsliRc-TYPE

5.0 L . /22-09 L On26
LI 228 - —sosdeliao man

<
SECTION AT AA CROSS-SECTION AT_PIER WITH

bsdel\ RCTRB 2iksr

0P PLUGGING wiTH
CEMENT CONCRETE (13 6)

- WELL STEINING wiTh
CEMENT CONCRETE (13 8)

~ BOYTOM PLUGEING WiTH
CEMENT CONCRETE (1 2 4)

= R.C.CURB WITH CEMENT
CONCRETE (1:2.4)

M ER N
S T
;\, A A

ANGLE-IRON CUTTING EDGE &% 6x 7, |+—n'-o"—-»:

_WELL _FOUNDATION  SECTION AT BB
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(62 in. by 20 in. in the shorter spans);
deck slab thickness, 84 in.; high
flood level, 58.00 (assumed the same
as that at the railway bridge); free-
board, 5 ft over high flood level to
the bottom of the T-beam at the centre
of the span: maximum discharge,
6,63,548 cusees ohserved on the Gth
December 19046 at the weir. The
catchment arca is 000 sq. miles.

COSTS

The bridge, work on which is in pro-
gress, is expected to cost Rs 8,23,000 for
the foundations, Rs 2,95,700 {for the
gsubstructure and Rs 10,77,000 for the
superstructure, The approaches will cost
about Rs 2,00,000. The total cost of
the work is estimated to be about Rs
25,00,000,

The expected rate per lineal foot is esti-
mated to be Rs 910.5, and per square
foot of roadway excluding foot-paths
Rs 41.4 and including footpaths Rs 28.5.

Reinforcement for Well Cap (Pier No. 1)

FOUNDATIONS

Piers Nos. 1 to 21 where the sub-
tratum is clay are founded on wells

(14
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with  three separate wells under
each pier. Each well is square in
shape (7 ft by 7 ft inside) with
rounded corners. The steining walls, in
1:3:6 cement concrete, are 2 ft to 25 ft
thick with bond rods and plate ties. The
wells are plugged at the bottom with 6-ft
deep cement concrete plugs (1:2:4) filled
with well-rammed sand, and sealed at the
top with 2-ft thick plugsof 1:3: 6 cement
concrete. The pressure under the well
foundations is calculated to be 7-3 tons
per sq. ft. A 15in. thick continuous
capping slab of reinforced concrete is laid
over the top of the three wells. The
remaining 11 piers and the two abut-
ments, under which there is laterite rock,
are founded on mass cement concrete
(1:3:6) carried into rock to a suitable
depth (varying from one foot to two
feet).

The piers and abutments, originally
intended to be of coarse rubble masonry
in 1:5 cement mortar, have actually
been built in mass concrete (1: 3:6). The
piers will be capped with reinforced con-
crete slabs, 18 in. thick, which serve
also as bed blocks under the T-beams.

SUPERSTRUCTURE

The superstructure is very simple in
design and consists of four T-beams with
a 84-in. deck slab and a 3-in. wearing
surface (1:14:3). The footpaths, raised
9 in. above the level of the road crown,
have been designed hollow tosave on dead
load and to accommodate the services.

The reinforced concrete handrail will
stand 2} ft high above the footpath,

BEARINGS

Quotations were invited for roller and
rocker bearings and it was found that
such bearings under all the 132 beams
would cost-no less than Rs 2,50,000/-,
that is, almost 20 per cent of the cost of
the superstructure. The design was modi-
fied to provide sliding plate bearings at
the expansion ends and concrete necks at
the stationary ends,
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Later on, well foundation work was
glven. out on contract at 12.3 per cent
above the estimated rates. Open founda-
til(l)m have heen completed department-
ally.

Recently tenders were again invited for
the superstructure work and bids ranging
from 12.2 to 33.3 per cent above the esti-
mates were received. The work has bheen
let out to the lowest hidder.

This experience has shown that though
direct working may not always be as
economical as work done on contract,
readiness to execute works department-
ally helps to keep the contractor’s bids
down,

S R

Well sinki'ng in Progress.
EXPANSION JOINTS

For a range of temperature of 60 deg.

PRESENT STAGE OF THE

F. and a coefficient of expansion for rein- CONSTRUCTION

forced concrete of 0.0000065 gaps of 2 in. According to ]

are to be provided hetween consecutive Mg o the latest reports, the two

spans. abutments and all the piers in the shorter
spans have beem completed. In the

EXECUTION ~ longer spans, well foundations have been

completed under six piers s are i

Before commencement, work totalling ~ progress under other PE‘:I?:W ggger':lt:ug-)

about.RS 2()’{;0,000 was put to tender and  ture has not yet started. Tﬁe work ;vhich

tix‘e lf)ldfs which came in ranged from commenced in February 1950 is progress-

s 24,60,000 to Rs 41,30,000.  Ag even  ing according to schedule and is expected

the lowest tender (20,1 per cent above the  to be completed in June 1953, pect
estimate) was outside the Permissible T

margin of 10 per cent, work was taken in
hand departmentally,

CUL-DE-SAC
4 Cul-de-sac i ' ic/
by onZ - 7([ ;.sac 15 thal street in Aberdeen which hath a Seller of flage
STRONGER

There was young lady of Sigm
Who said to her lover called Prigm ,
I dont want to e kissed
But if you insist
God knows you are stronger than I qm,

Z 6
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FOOD SUPPLIES
A CHALLENGE TO THE ENGINEER

(Extracted from < The Engineer’ — May 25, 1951)

HE world is faced with a crisis. It is
one which has come creeping up upon
nations distracted by politics. The root
cause of the crisis is the extraordinary
increase in world population.

Having regard to all the circumstances,
and pending the establishment of some
kind of world order to regulate population,
there scems to be approaching a period of
none can say how many years but cer-
tainly a good many decades during which
the pressure of population upon the
sources of food supply throughout the
whole world is likely to bear rather

heavily.

One of the ways whereby this demand
can be met is by bringing into cultivation
some of those vast areas of the world’s
surface which cannot now be made use of.

Anyone who has had to take trans-
continental journeys by air is bound to be
impressed by the limited areas of the
carth’s land surface which are under culti-
vation and the comparatively large areas
which are not. There are, for example,
mountainous areas where there is little or
no soil and where it is too barren for crops
to grow. There are other immense tracts
where it is too cold, where there is almost
perpetual snow and ice; then there are
other desert areas where there is plenty of
sunshine and a suitable temperature, but

insufficient rainfall, and then there are
yet other areas, also very large in extent,
where Nature seems to be too exuberant,
where there is too much of everything, too
much sunshine, too much heat and too
much  rainfall, areas which are now
covered by the tropical rain forests.

Great potentialities for food production
could be created in some of the desert
areas and in the tropical rain forest areas
but, before these territories can produce
very much, they require more or less
intensive preparation and a great part of
that preparatory work is of a kind which
must be done by civil engineers. Develop-
ments at present inconceivable will doubt-
less have to be embarked upon. Much
could be achieved, for example, if by
some process sea-water could be made
suitable for irrigation. Methods of indu-
cing rainfall by charging the atmosphere
with  water wvapour have also been
suggested. o *kx

You will, no doubt, agrec that the
immense undevoloped areas of land
surface in temperate and tropical zones,
both jungle and desert, at present unused
or unusable, constitute a challenge to the
engineer and that the rapidly increasing
population of the world plus the demand
for an improved standard of living in the
backward areas, makes this challenge an
urgent one,

vt () enpen

CAUSE AND EFFECT

The Great King Solomon had several humdred wives. When he
came to record what he had learnt, he said ** Vanity of vanities, all is .

vansity and vezation of the spirit.”
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divided into suitablo soctims.  Whore o
prejoet 15 of considorable leneth the Tndex Map
shon'd show the whole peojoct with the sui-
divided sections duly numbored,

Thoe Tndex Map shou’d be tho first drawing
propared and on it should bo marked tho 8¢ O
of ouch rarvey ehoot, Tt will enuble the detail
to Lo well p'aced 1n tho shoets and form a guide
for fixing the bearing of ouch sheot in its vola
tion to *he next,

Scale :—Proferubly 1 in, to 1 mile.

Difference between the Key Map and
1he Index Map

It would be helpful to emphasize here
the difference between a Key map and an
Index map. The Key map should give
an overall picture in one sheet It would
correspond to the ¢ Political Map > of the
Survey of India. The Index map should
give more details of villages, salient fea-
tures as hills, drainage slopes, ete., and
may be in short scctions where the project
covers considerable length.

Preliminary Survey and Location Plans

Before the engineering survey of any
road is taken in hand, tracings should be
taken of village maps and the proposed
alignment marked therein. (The village
maps are generally to a scale of 8 in. to |
mile or 16 in. to a mile). On these tracings
should be shown all alternative routes,
curves, village boundaries, Luilt up areas
etc. The proposed alignment of road
should be indicated by a red line. The
width of right of way existing and pro-
posed should also be indicated.

Sizes of Sheets-—Sizes B to F indicated
above shou'd be suitiub'e. Where the full longth
of project cannot boe accommodited in ono sheet
the drawings should continue on othor sheets.
It is desirable ¢y so adjust the size that all
shoats ure of same size fur one project,

Scale:—8 in. t» L milo or 16 in, to } mile,

Detailed Plan and Longitudinal Section
In this drawing should be shown BOTH
(a) The detailed ground plan, and
(b) The longitudinal seetion.

Note : The plan and section are often

drg,wn separately. This is a
mistake.

10
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(a) The ground plan must show the
following particulars :—

i) The aliznmont with the boundarios of right
of way marked ; in tho env-e of improvement
to existing roads, the existing and prop ised
widths of roads ;

() Cmtours—in p'ain country 6 ft contours
may bo nocessary, while in hilly country,
10 ft or even 20 ft contours may be move
practicab’o;

i all existing structures such as tem_p’es,
mosquoes, graveyurds, puhlio and private
buildinus, wolls, loevol erossings, eross roads
ele.,, and drainage courses, tanks, pouds,
olc.;

(iv) the location, (reduced distance) of the
drainage cvossings which should be soriully
numbored with information rozwrding the
nature of bridging propy.ed,  Namos of
rivers, drainavo coursos and important nul-
lahs should also be noted ;

(v) in case of bonds, the doviation angle,
tangent points, rading of curve ete. Soparate
paticu'ars showing tho details of the curves
shon’d be tabu'ated and in complicated
ca-0s soparate drawings shou'd bo enclosed
aud referenced in the main plan;

(vD) the nature and dercription of soil, position
of quarries etc.

(vil) the positions of cross sections which are
to be terially numbered and the reduced
distances of such puin L8 ;

(viii) Bench marks, with their positionr doescribed
and leve's nuted ;

(i) tho north point;

(x) Koy chart at bottom of p'an showing the
boarinus of the sheot to other contigunus
shoots in all diroctins |

(x)) reforence to fiald book used as source for
thu plotiiug;

(xii) the centro lino (cuttine indicated by dotted
lines aud ombankment by firm liues)

(h) The longitudinal section should
be on the same sheet and be drawn
to the same horizontal scale as the
ground plan, the centre line of
the road being considered as in a
straight line (as opposed to direct
projections of the road in align-
ment). The longitudinal section
should give information on the
following :—

{) datum line;
(i) ground or existing road surface levels ;
(iif) formation levels;

(iv) height of bank ;
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(v) depth of cutting;
(vi) nature of surface soils ;
(vii) gradiont;

(viii) roduced distances aud pusition of mile and
furlong stonos;

(ix) position of cross roads :

(x) vertical curves;

(1) drainage crossings with their numbel: and
namo corresponding to the plan, and with a
rough indication of the H.F,L. and the
nature of crossing proposed ;

(ii) tha fie'd book referance from which the
longitudinal section has been plottod ;

(xiii} positions of cross-sections ‘with thoeir
numbors) ;

{xiv) formation line in dottod rod in cutting and
firm rod in embankment ;

Sizes of Plan and Longitudinal Section:.
The size of the sheet should bo 83 inches by 18
inchos fur convenionce of handling in the field,
Leaving 1§ inches murgin on the left band side
for fi'ing, and ha!f an inch on the other three
sides (this may be increasod to one imch, if
possible), the working spuce uvailable will be 81
inches by 17 inches. This size will conveniently
accommodate 1 mile length of road with a sca'e
of one inch &0 200 i't recommended for general
adoption allowing sufficiens space for overlap.
(In the United Kingdom the siza adopted by the
Military Engineering Service for this drawing
is 24 inches by 18 inches).

s

Scale ;:~The following scales are snggested
for adoption -—

(@) In rolling open country 1 in. to 300 ft
which corresponds to a scale of 1/2400.

ib) Incloso country or where greiter details
are required, a scale of 1 in. to 1U0 ft.
currespouding to a scalojof 1/1200,

(o1 In the longitudinal section, the vertical
gen'a largo'y used and also nuw recommen-
ded is 1 in. to 20 foet.

If surveys are carriel out using Gunter’s

chain the drawings may be to u scale of lin. to
92) ft ingtead of 200 feet.

OTHER DRAWINGS

Detailed cross-sections :— Cross-sec-
tions should be taken at all places where
there are abrupt changes of level. In
plain country, it will normally suffice to
bave cross-sections at every 300 or 330
feet. In hill roads the cross-sections
should be taken at closer intervals as may
be decided by the Engineer-in-charge.
The cross-section number, the reduced
distance and the area of cutting or/and
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filling should be shown, as also the field
book' number from which the plotting has
been made. The cross-sections should
ordinarily be taken over a width equal at
least to the width of the proposed right of
way. In the case of improvement to exis-
ting roads, positions of lines of avenue
trees should be indicated. Side drains,
catch drains, etc., should also be shown.

Each cross-section sheet should be one
of the standard sizes. The cross-section
relating to.one plan and longitudinal sec-
tion sheet should as far as possible be
accommodated on one shcet of cross-sec-
tion provided, of course, that this sheet is
one of the standard sizes.

Where the road is in open country with
very few undulations and a few typical
cross-sections will serve the purpose, it
may be pogsible to incorporate the cross
sections in the longitudinal section sheet.
In such cases, detailed cross-section sheets
are not necessary.

Tho sci'e gonerally adopted is 1n. to 20 {t
n»tural, and th.s scale is recommendod,

Land acquisition plans and schedu-
les :—For purpose of estimates, the land
width schedules can usually be prepared
from the survey drawings.

For land acquisition purposes, however,
further detailed plans will be required
usually to the scale followed in the prepa-
ration of the village, or settlement maps,
say 1 inch to 330 feet or less. Local irre-
gular patches of land will be shown sepa-
rately to a larger scale on the same plan.
The linear land plans should show wells,
buildings, etc., and indicate the nature of
crop, wet, dry, garden, etc., to help in
assessing the value. Schedules for land
acquisition should accompany the plans.

Similar land plans and schedules should
be prepared for land to be acquired
temporarily.

DETAILED DRAWINGS

Detailed designs for masonry works ;-
For masonry works, the working drawings
are usually to a scale of 1/8 in. to a foot.
For details of any complicated portions of
the structure, larger scales of } inch, § inch,
or 1 inch, to a foot or alternatively, 1/8, ,
or } full size may be used.

11
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In every case, the size of drawing sheet

should conform to one of the standard:

sizes indicated.

[ . . )
(x{oun(l plan, longitudinal aund  eross
seetions, and clevations should be accom-
modated in one sheet as far as possible.

Cross-sections of streams should be to a
scale of not less than 1 in. to 100 feet.
{(For details of scales for bridge drawings
sec Clause 100 of Section 1 of the I.R.C.
Bridge Code). ‘

Plans for dak bungalows, rest
houses, etc.—Scparate plans should be
prepared for dak bungalows, rest houses,
ete,, and the size of drawing und the scale
will be the same  as for masonry works.
A site plan should also accompany the
other plans for these houses and should
preferably be to a scale of 1 inch to 50 feet,
showing in detail the boundaries because
these plang will have to show considerable
detail and will also bLe permanently pre-
served to watch encroachments.

Land plans for quarries. - Where
quarries for materials of construction have
to be acquired for new projects, - separate
land plans and schedules should be pre-
pared and should accompany the project
estimates. The sizes of maps and scales
suggested under land acquisition would
apply in this case.

GENERAL

When carrying the plan detail forward
from one sheet to another, the finished
sheet should overlap the next to he used.
In the ecase of road plans 1he overlap
should include not less than the full width
covered by the topugraphy and should not
be less than 1 inch.  After pinning down
both shects, three black lines should be
drawn extending into both the sheets to

Continued from page 13.
passing places have a length of 50 to 70

feet and the pavement over this length
hags a width of 16 feet. All

crossing
places are marked by a white diamond-
shaped sign of 9-inch sides, supported

6 feet above the road by

] & post pai
with black and white 1 ' bainted

ands, The passing
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serve for matching. Sheets should  be
numbered consecutively R

At the bottom of the sheet, a0 diagram
showing the index of sheets should  be
given,  This will indicate ot a glance all
the drawing sheets contiguous to the sheet
under consideration.

When more than one sheet is required
for a project, space should be provided in
the upper right hand corner to show ‘the
number of sheets in the series and the
number of the particular shoeet.

Folding. —The method of folding draw-
ings for storing in filing cases, attaching
to correspondence files, or for binding in
special reports, is illustrated in Plate 7 of
the LR.C. Paper veferred (o at the begin-
ning of this note. :

* The method of folding advocutod has heen so'ec~
tod t0 embady the following principlesi—

(i) All maps and plans ust fold to u tinal
8izo of 13 in. by 8in. fur convenionde of
record in oflice tiles,

(i) . It shou'd NOT -be nocessary to opon up

map to 866 what it refors to, For this

. reasen full dotails of the maps or plansg
sbould be recorded on the boflem righ! hund
corner 8o that after. fulding it is unly
uecassary to’ flick ovor tho plans, without
fully opening a file, 40 gnleot - the plan
roquired.

(i) AN folding should be dono i tho same way
m'z'/iv:'al Jolding  firs! and then lzm'izon’al'
folding. o open w plan, wll that is necess
sary is to hold firmly tho top (eff hand

cornor and pull out the hottom ripht lhand
cornor,

[The Roads Organization has brought out a
Pamphlet on the uniform practice. regarding
the preparalion and presculation of Ih@huwy
Project Schemes.  Copirs have bren distri-
buted through Chicf Kngincers. Howsver,
salicnt features of this pamphlet will be
reviewed i a future 3sue of this magazine
in this series —Ed. |

manoeuvres are very casily carried out,
but, {)f course, it iv to he expected that on
veeasions  in the  tourist scason some
driving in reverse may be necessary where
@ motorist  fails to  sco the on-coming
vehiele and overruns a passing place.
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LOW-COST ROADS IN SCOTLAND

(E'xtracted from ¢ Main Roads’—June, 1951).

FOR main roads in Scotland * road

gravel” is no longer used in the
construction of the pavements. The chief
reason for this position is that suitable
gravel is now scarce whereas good stone
for crushing is available everywhere
within easy reach of any job. Also,-~
economical modern crushing plants of a
portable type can be readily purchased or
hired.

In the past, as an alternative to road
gravel, broken stone ‘ dry-macadam”
pavements have been constructed using
basalts or granites, 2 to 2} inches nominal
gauge, with screenings and selected gritty
carth for a binder. Recently, however, the
use of gritty carth has been discontinued
and the mnormal so called low-cost
roadway in the Highlands consists of a
“phottoming ~’ (base course) 6 inches thick
of 4 inches-14 inches crusher-run stone
on which is laid a 2-inch course of
precoated 1}-inch gauge crushed stone.
After one year of traffic use a final top
course of hot pre-mixed macadam upto
2% inches thick is laid.

Where, however, some of the old surface
treated gravel or dry macadam roads have
to be strengthened and restored as to
riding quality, the general method is to
lay a carpet coat of hot premixed macadam
1 inch to 1} inches consolidated depth.
This coatcosts1s. 8d. to 2. 6 d. per square
vard and it is made up of $-inch down to
1/8-inch crushed aggregate plant-mixed
with 85-100 bitumen, or one of the many
tar/bitumen binders on the British market.
Carpet coats are spread by machines when
there is sufficient length to justify bringing
the spreader or spreader-tamper to the
job.

If the old surface treated gravel or dry
macadam road has good riding quality
it may be resealed with bitumen or tar/
bitumen compound, at 0.20 to0.25 gallons
per square yard with cover stone of § to
% inch gauge spread at the rate of 1 ton to
80-100 square yards.

In the Highlands the lowest type of
road now being constructed with assistance

from the Ministry of Transport is the
single-lane ‘¢ Crofter’’ road, but at an
average cost of £ 20,000 per mile (including
the cost of small bridges) they can hardly
be classed as low-cost roads by Australian
standards.

These Crofter roads have a cross-section
as indicated below and are intended to
carry mixed traffic upto 300 vehicles per
day in the summer. Where more than
this volume of traffic is expected to arise
following completion of the road, the width
of pavement is increased to 16 feet, which
is regarded as the minimum for two lanes
in the Highlands.

ONE ~WAY CROFTER ROAD
SCOTLAND

fr———— 2 O Ff
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PLAN OF PASSING PLACK

The Crofter roads are designed for travel
at 30 m.p.h. but where heavy rock work is
required, the design speed is reduced to
25 m.p.h. Where it is necessary to adopt
steep grades, ie., over 8} per cent. or
where curves have necessarily to be very
sharp, a length of two-laneroad is inserted
over the difficult sections.

The principal feature which makes these
Crofter single-lane roads interesting to us
is that the surprisingly high traffic capacity
is achieved by the construction of vehicle
passing places within sight of one another
but at not less than 12 to the mile. These

{Continued on page 12)
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Inevery case, the sive of drawing sheet,
.shou)gl conform to one of the standard
sizes indicated,

(xwund plan, longitudinal and
seetions, and clevations «
modated in one sheet ws §

Cross
hould be  accom-
ar as possible.

Cross-sections of streams should he (o 4
SL;&L]() of hot less than 1in. to 100 feet,
(For details of scales for bridge drawings
see Clause 100 of Section 1 of the IR ?
Bridge Code). 4 o

Plans for dak bungalows,
houses, etc.—Scparate
prepared for dak bungalows, rest houses
ete., and the size of drawing and the ué“ﬂ(t
WI”' be the same  as for masonry \/v;n"im‘
A site plan should also uccomimny tl.u;
other plans for these houses and shnulti
prefey;bbly be to aseale of 1 inch to 50 feet
showing in detail the boundaries becanse
these plans will bave to show considerable
detail and will also be permanently pre-
served to watch encroachments, |

rest
plans should be

Laqd plans for quarries. - Where
quarries for materials of construction have
to be acquired for new Projects, separate
land plans and scheduley shoul;l be pre-
pared and should accontpany the project
estlmates. The sizes of maps and gcales
suggested under land acquisition woul(ll
apply in this case,

GENERAL

When carrying the plan detail
from one sheet to anothey
sheet should overlap the n(‘;t t0 be used
In the case of road plans the overlap
should include not less than the full Wi(lt]ll
covered by the topography and should not
be less than 1 inch.  After pinning down
both shects, three black lines should he
drawn extending into hoth the  sheets to

forward
the finished

Continued from page 13,

passing places have a length  of 50 to 70
feet and the pavement over this length
has o width of 16 feet. Al ¢rossing
places are  marked by o white diamond:
shaped sign of 9-inch sides, supported
6 feet ahove the road by o post painted
with black and white bands, [ he passing

Fobiruary 10562

serve for matching.  Sheets shoudd be
numbered eonsecutively o

At the bottom  of the shecet, o diagram
showing  the index  of sheets  should be
given,  This will indicate at a glance all
the drawing sheets contigious to the sheet
under consideration.

When more than one sheet is ""‘l“i“f(]
for a project, space should be provided in
the upper right hand corner 1o show the
mumber of sheets in the series and the
number of the particular sheet.

Folding. —The method of folding draw-
ings for storing in filing cases, attaching
to correspondence files, or for binding 10
special reports, is illustrated in Plate 7 of
the LR.C Paper veferred o at the begin:
nimg of this note,

" The wmethod of folding advocatod has hoen 30l0C”
ted to ombody tho followin principlosi—

t) Al maps and plans must fold to a tinal
81z0 of 18 in. by 8 in. for convenionco of
record in office filos,

(i) 1t shou'd NOT -be HOCHSNATY bo opOD W] b
map to see what it rofors to. For this
reasn fall dotails of the maps or plans
should be recorded on tho boltom right hund
corner 8o that aftor. folding it is only
vecessary to flick over tho plans, without
fally opening n file, tn s-loot the plan
roquired.

(iii) - AN folding should be dene i blio samoe way,
verfival folding  firs! and then horizon'al
Polding. o open u plan, !l that is noces:
gary isto hold firmly tho top (eff hand

corner and pull oat the bottom right hand
cornor,

{The Roads Organizntion has brought out @
Pamphlet on the uniform practice regarding
the preparation and prescutation of Highway
Project Schemes. Copirs have been distri-
buted through Chicf fingineers.  Howsver,
salient  features of this pamphlet will be
reviciced in @ futnre 4 gue of this magazine
e this series —Id. |

nanoeuvres are very castly carried oub,
but, of course, it is to he expected that on
DCCASIONS  in the  tourist season  some
driving in reverse may be necessary where
i x)}()’mrist fails to  sco the on-coming
vehiele and overruny o passing place.
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LOW-COST ROADS IN SCOTLAND

(Extracted from * Main Roads’—June, 1951).

FOR main roads in Scotland * road

gravel” is no longer used in the
construction of the pavements. The chief
reason for this position is that suitable
gravel is now scarce whereas good stone
for crushing is available everywhere
within easy reach of any job. Also,
economical modern crushing plants of a
portable type can be readily purchased or
hired.

In the past, as an slternative to road
gravel, broken stone ¢ dry-macadam”’
pavements have becn constructed using
basalts or granites, 2 to 24 inches nominal
gauge, with screenings and selected gritty
carth for a binder. Recently, however, the
use of gritty earth has been discontinued
and the normal so called low-cost
roadway in the Highlands consists of a
“ hottoming >’ (base course) 6 inches thick
of 4 inches-14 inches crusher-run stone
on which is laid a 2-inch course of
precoated 1i-inch gauge crushed stone.
After one year of traffic use a final top
course of hot pre-mixed macadam upto
2% inches thick is laid.

Where, however, some of the old surface
treated gravel or dry macadam roads have
to be strengthened and restored as to
riding quality, the general method is to
lay a carpet coat of hot premixed macadam
I inch to 1} inches consolidated depth.
This coatcosts]s. 8d. to 2s. 6 d. per square
vard and it is made up of $-inch down to
i/S-inch crushed aggregate plant-mixed
with 85-100 bitumen, or one of the many
tar/bitumen binders on the British market.
Carpet coats are spread by machines when
there is sufficient length to justify bringing
the spreader or spreader-tamper to the
job.

1f the old surface treated gravel or dry
macadam road has good riding quality
it may be rescaled with bitumen or tar/
bitumen compound, at 0.20 to 0.25 gallons
per square yard with cover stone of § to
} inch gauge spread at the rate of 1 ton to
80-100 square yards,

In the Highlands the lowest type of
road now being constructed with assistance

from the Ministry of Transport is the
single-lane ** Crofter” road, but at an
average cost of £ 20,000 per mile (including
the cost of small bridges) they can hardly
be classed as low-cost roads by Australian
standards.

4

These Crofterroads have a cross-section
as indicated below and are intended to
carry mixed traffic upto 300 vehicles per
day in the summer. Where more than
this volume of traffic is expected to arise
following completion of the road, the width
of pavement is increased to 16 feet, which
is regarded as the minimum for two lanes
in the Highlands.

ONE -WAY CROFTER ROAD
SCOTLAND
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CROSS SECTION
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PLAN OF PASSING PLACK

The Crofter roads are designed for travel
at 30 m.p.h. but where heavy rock work is
required, the design speed is reduced to
25 m.p.h. Where it is necessary to adopt
steep grades, ie., over 8) per cent. or
where curves have necessarily to be very
sharp, a length of two-laneroad is inserted
over the difficult sections.

The principal feature which makes these
Crofter single-lane roads interesting to us-
is that the surprisingly high traffic capacity
is achieved by the construction of vehicle
passing places within sight of one another
but at not less than 12 to the mile. These

(Continued on page 12)
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HERE AND THERE

1. THE - FIVE YEAR PLAN

ON funds for the fir

Mr. Deshmukh sai
alroady Rs 75 crores §
wheat deal and expec
crores from Canada

st year of the plan
d, Government lm(j
rom the American
tedd another Rs 15
erore and Australia unc
the ﬁ(r)j;)mgo ?‘lan. He had no doubt 2222
wou]d. beyf ‘Llr} 8 programme under the plan
foud be lfl y implemented. ¢ Both fr<;
the pﬁngngesvgagv('iof our stability of inte?}
external fj ¢
from the angle of foreign aidmva;r(:ccvsil(l”ll)d
e

able to carry through the 1951-52 part of
the plan, ”” he said. He hoped to have &
surplus of Rs 25 crorey to Rs. 26 crores in
the revenue of the country during the
current year.  OQut of that, he had already
allotted an additional Rs 10 crores for
river valley schemes.

(Speech by Shri €. D. Deshmukh ak
Bom'ay on 29.12-51, from the «[lindu”
dt. 30.12-51)

—

(41 LA
‘f‘rzexizlt?lz ” s statutorily defined as
ownones] ;blxgiyngull& r(clsplect to which thé
nds hav i
:ﬁ&?eml of access to or Ofr;::r;l{,i/\}"/ o
, .
Ing lands or in respect to which 9111001}:

owners have o i

. nly limited

- - e or i
right or easement of access, ”’ restricted

It will be seen, th
dlsyinction bet,w,eener:fofrfe’mth
ordinary highway is in tm
access to the freeway.
full freeways in the Uhite
necessarily will be
with ordinary hig

at the only
Yy and an
”he matter of
Che mileage of
d_ States is, and
, small in comparison
hways, for freeways are

2. WHAT IS A «FREEWAY"

{n“lnly required in urban arcas, to carry
1cavy volumes of traflic.

In current practice, such freeways may
lmvg‘ a total of four, six orcven cight
traffic lanes, each 12 ft wide, with divi-
sions separating trafiic flowing in opposite
directions, and with all cross trafiic passing
over or under the freeway.

* » »

(Extracted from ¢ Engineering ”” — Aug:
17. 1951).

m—ar——

3. HOW THE CAR BEGAN

THE effects of the
most revolutiona
g}anspor‘p, first on the
he air; its lightness in relati
blo o ! 0on to r
pm%osl(f plx)ifmlmently suitable frnl')ot‘;xLil
purpos . be‘ mier at first intended h'S
engine {0 | il§ed for stationary work : 13
for th itpto pungon of bogxts, but in 188(:)”}l
Succmgm]a icyele. The results we '1e
} g 10, three yoars later ho lm it
:vr‘]“c;t 1:}: engmfz fo_r a road vohic’lc ’)IE;I'H’I
in((justr? ’([e‘;l;mmng of the grmt' m'ot-,IIS
ind O_;. g 1e year ‘18“)6 saw the foy Zr
Coém | ¢ .Enghsh Daimler Mn ‘
pany, and in the same year th ord

petyol engine were
ty in the ficld of
roads and then ip

Motor Exhibition ; ¢ Ford
Palace, London, was held in the Crystal

These early cars
: w
un.rehab'le, but the mechan?g:en,l
quickly improved as a result o
experience on the road. Othe

frequently
design was
f Practical
T lmprove-

ments, such as better systems of ignition
and eylinder cooling, pneumatic tyres
and streamline body construction have
donc much to popularise the motor €8
By 1928, the output of high-speed internal-
combustion engines exceeded by more
than ten times the total horse-power of all
power stations, ships and railways. Again,
at the World Power Conference in Berlin
"; 1930, it was stated that the number
of motor cars on the World’s roads was
some 30 millions, with an output of ab
least 600 million h.p. Today, self-pro-
})cllod vehicles are used for practically all
orms of transport.

* »* *
(Eatrarted from an article ** Two Thou-

faétd ?'ears‘ of Engineering” published n
ngineering’— Aug. 17, 1951)

———
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4. ROAD-BUILDING MACHINE

stabilization. The latest tests, using a
machine capable of travelling at 17 feet
per minute, showed that the beach strip
Naval Laboratory. Several models havo which had been stabilized could casily
now been built, consisting of a tractor support a 19-ton truck about eight hours
and a mixer unit. The mixer, pulled by after it had been treated.

Transport-Communica

A machine that can travel through sand
and leave a usable road belind it

has resulted from rescarch by the T.S.

the tractor, picks up sand, combines it , .
with chemicals and spreads it out in (bx!rDacie(fnbcf:%nZl 19‘;”1';’“” Transport”—
roadway widths. The system is known ece ) *- .

*

as the aniline-furfural method of beach

————

5. AMERICAN ROADS

A high proportion of the roads of the and kept in position by maintenance with

U.S.A. have no special qurfaco or a blade-grader. About half million miles
only one of a very olomentary kind. Of havea bituminous or concrete surface, and
the 3,000,000 miles of rural roadway, 1% of these } million about 200,000 miles may
million miles aro non-surfaced, their sur- be considered as of the high-quality type.

face being simply the soil that forms the (From ¢ Road Resrarch Technical Paper
roadway ; 1 million miles have just & No. 22

gravel surface, consisting of a layer of e k .
loose gravel spread over the carriageway (Bituminous Roads wn North America)

mcanpm————

6. BITUMINOUS ROADS IN AMERICA

THE bulk of bituminous surfacings on popular in Great Britain, is rarely
American roads are dense and imper- seen.

vious. In the eastern and middle states . ,

sand-asphalt is the normal material, in the (F rorg}v IZ‘;d Research Technical Paper

western states asphaltic concrete is inva- ) ;
riably used ; the open-textured carpet, 8o (Bituminous Roads In N orth America)

e ——

7. VOLUME OF ROAD TRANSPORT IN THE U. S. A.

In 1936 transportation by public carriers

main rural roads in the United States on the United States highways amounted
1949 was 125,602 million, and to 11,911 mitlion ton-miles. In that year
on, or a grand private carriers were responsible for 16,094
168,867 million million ton-miles. In 1949 the ton-miles

vehicle-miles including both public and produced by private carriers amounted to
private carriage. Bub public carriage is 43,231 million compared with 45,896 ton-

reported to represent only approximatoly miles accounted for by public carriers.

1 per cent of this total. The average num- o
beI:- of persons per vohicle was two, so that (From Transport & Communicalions

_miles produced on United Review, January-March 1951, U. N. Trans
the passerge’ P & Comm. Din. *“ Some a spects of rail

States highways that year amounted to v
roughly :%37,7%’4 million, of which only tr'ansport service” By Herbert  Ashton,
about 1 per cent resulted from publio E , Ph.D)

earriage.

THE total vehicle-miles estimated on
during

for local roads 43,267 milli
total for that year of

m———
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8. HOW TO GET A GOOD SEAL COAT

To E}ft a g;)Od seal coat,

. € suriace to be treated is freo
dirt and dust that would pre\m}n’ohthfel Cliit?:
lx)nen’frgm adhering. The bitumen must

e applied at o temperature that will allow
adherence both to the surface and to the
cover aguregate. The weather conditions
must be such that the bitumen does noAt
set before it is covered Wwith aggregate
Also, the application of bituminous mate-
{‘1&_1 should not he subjected to rain before
1t 18 covered with aggregate.

first be suro that

Bituminous spreading  should proceed

slowly enough for the covering operation

to follow closely, so that aggregate can be
imbedded into the asphalt. The colder
the weather, the closer the two operations
should be.

The application of bitumen must be
sulficient to provide a mastic one-half the
depth of the cover stone, The cover aggre-
gate must be surface-clean when placed.
It also must be dry. Cold, wet aggregate
will not bond with the bitumen.  Prompt
rolling is required.

(Eatracted from ¢ The American City’
~October 1951).

9. METAL LAUNDRY

THE im([l)ortu,nce of a process
reconditions metal objects forr
; m
regarded as only good for scrap czmnoirllg
overstressed, cospecially at a time whon
there J8 an increasing shortage of raw
materials. The method consists of derust-

ing metal by mea ‘0 erus’
reverse. ’ ¥ means of “electro-plating in

which

A current of 4,000 ampg is
ugh five 3,000-gallon va}o)s ﬁllggsss?tﬁh?-
alkali solution which froths and bubblesn
and the rust and impurities are dissolve(i
into hydrogen gas. It ig claimed that an
f‘usted or deteriorated object, from );

lpcomomve to a nut”, can be treated i;1
this way, leaving metal surfaces perfect)
c}ean and without any chemical absor))i
tion even in the more porous types %)f
metal. Porous or decply pitted surfaces
are clea.ned as efficiently as bright surfa,ces'
and VYlth correct treatment no trace 0%
corrosion is left in even the smallest inter-

stices.  Although the process entirely,
removes rust, it does not prevent it from
recurring, and normal anti-rust precau-
tiong are then neeossary. .

Two of the most important advantagos
of the trcatment are that it docs nob
attack sound metal in any way whatever
and complete machines and assemblies
can often be derusted without any disman-
tllng_—-an enormous saving in labour and
possible damage, for the stripping of
corro_ded machinery is usually difficult, ex-
pensive and laborious. The treatment
can be safely applicd to nearly all metals
except certain magnesium and aluminium
alloys, and when these are present in com-
plete assemblies they can in most cases be
fully protected by any of several methods

of masking or painting over with insu-
lators.

(Ezlracted from < Commonwealth Today
No. 77

——

10. ADVANCED TREES TRANSPLANTED IN AUSTRALIA

THE construction of kerb and gutter on
, State Highway No. 13 in the Shire of
Baulkh&m Hills, New South Wales neces-
sitated the transplanting of a nun;ber of
?rush Box (Tristania conferta) trees. The
af:rurteesn trees transplanted were part of an
lgz(r)lue of Brush Box trees, planted in
b » and which by 1949 haq reached a
eight of approximately 12 feot.
The trees wero first ¢ g on *?
to reduce the weight nnd'k}i}?«:ﬁ? ;\vsprrﬁ:iﬂ

&s possible. A trench approximately 18
nches deep was dug around cach tree, at
& distance of 3 fect from the bole. From
the bottom of tho trench the tree was care-
fully undermined, care heing taken to in-
lure the roots as little as possible, and
preferably without removing the soil
surrounding the roots, Where damage 0
any roots was unavoidable, these were

cut off cleanly and tar applied to prevent

bleeding,

Transport-Communioations Montbly Review

When the tree had been complotely
undermined, hessian was forced unaer the
treo and brought up around the pole to
Lold firmly the ball of soil contaiming the
roots. Whilo this was going on, o trench
6 feet wide and to the same depth as the
undermining was dug from the old to the
new position for the troe. Wooden planks
were then pushed under the hessian con-
taining the ball of roots, and the tree skid-

ded to its new position.

Fresh soil was packed in around the tree,
water being sprinkled into tho hole at the

February 1952

same time. TFinally, the trec was securely
staked so that support would be provided
until the soil again held the roots firmly.

The trees were watered regularly  for
several wecks after being moved.

Of the fourteen trecs moved cleven are
now flourishing. The failure of the other
three trees was not due to damage during
removal but to interference to the root
systeras after the trees had been re-esta-
blished.

(From < Main Roads® — September 1951.)

e——

11. EVALUATION OF DAMAGES CAUSED BY
TRAFFIC ACCIDENTS IN THE NETHERLANDS

Francs ("000)
1. Corporal damage : 59,000 67%
Loss of Production :
by death (1000 cases) 20,000 227%
by disability (2000

cases) 19,000 216%
by injury (100,000
v ca?.’sc(s) 14,000  15:9%

Expenditure of treatment
at Lospital or at home: 6,000 6.9%

2. Material damage: 16,000 18%

Damage to _
Tramway cars (inclu-
ding railway rolling
stocks damaged at ‘
level crossings) 400 0 426
Motor vehicles 12,500 14:1%
Bicycles (including .
carrier-tricycles) 600 07%
Wagons and carts 250 0:3%

Fixed objects (boundary
marks), road signals,
electric posts, bridges, e
buildings, etc.) 1,000 1:1%

Francs (-000)

Other damage to pro-

porty (dress of tho

victims, charges and

expenses of reserve

vehicles) 1,250 1-49

3. Accessory expenses: 13,000 15%

The expenses of
the police (drawing up
police reports etc.) 750 0-9%

justice (magistracy,
advocates, prisons) 500 06%

settling accounts

(valuation, general ex-

penses of assurance

companies) 11,750 13-5%

Grand Total 88,000 100y

The calculations have been based on
damages caused to the community and not
to individuals.

[Translated from ¢ Transport Documenta-
tion’ of the Netherlands Transport
Institute.]

PR

12. BUS FARES

T fares of Caleutta buses are by far
TH the lowest in India, lower than those
of Bombay, Madras and ])glln by 1()()‘t‘o
200 per cent. (lomparative figures arc
there for anybody to see. In this respeﬁt
the bus passengers of Calcutta arc the
most fortunate. To give tho readers an
idea s

1. Thakurpur to Shambazar
14 miles —- fare 4 annas

Madras—the same distance 74 annas

Bombay - do 6 annas

Delhi from station to Kutub Minar
distance of 11 miles - 9 annas

1I. Ballygunj to Elgin Road distance 3
miles — 1 anna
Madras - the same distance 2 annas
Bombay - ,, ,, ,» 2% annas
Delhi - 33 33 ”» 4# annas

(From ‘Motor Transport’ — November 1951.)

Uy ————
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BUSINESS AND GOVER 0
NMENT COOPERATE
IN BUILDING A MEXICAN BRIDGE

7 e . .
(From  Engineering News-Record " - Seplember 13, 1951.)

BLSII)I:'(I)JEE al}dbgovernmenthave teamed

a jobon Mexican roads, T

;az(;:l'( ItogetYhe'r with an ent]msias:l'l ltllll?t,;
inds  U.S. highway people of the

early days of t}
this Cougtry, 16 good roads movement in

Their teamwork pays off, Just receqtly”

they opened u

up another region—Hereto-
{)or.?i almost maecessible—b}% thr()w(i)rzlcfoa,
ridge across the Balsas River -at C(‘)yu%:a,
capital of the Pacific Coast State of

Guerrero, 1 il 0o
Moxico dity,lo airline miles south of

To Mexico, the bri
, ridge means™
flq&re tlha,n a safe and easy way tI:)ScrI(?él;Ch
B1 (i)ult stream. It stands out as :.
a);lzll (I))a,_ﬁ;til;fe Iﬁ:‘? ?ridge to be designed
: _ i or b N a b1
Committee for Local Rurgl &%Zd?atlonal

Industry Volunteers Higher Taxes

tw{)n}(}:::;y and government got together
T Joar 280 to produce the funds with
Yioich lgzgcommltteq does its work. In
of o 1bd the Mexican assembly plants
b o omotive manufacturers entered
mto & egrﬁement with the government by
committ:‘ec’s frlvl(])l(iflsd %};})eply halfi A
. . auto in
:hgere;i to pay 10 per cent more in (:gf(tersy
oty itk s Wil o govor,
rural—or so-called a.uxei}li::ymro;%sgo e

fOrPurpose of the.deal was to dig up cash
o rsicondary highways. The national
A get could n?t be stretched to cover
" se roads. Credit for the industry-
ig{i;;?:;enz agreement goes to the Mexican
ssoclation, an affili
International Road on. horne
: ad Federatio
g::lxrterild in Washington, D, ¢ ’Ill‘ile 1}V1Ii:§(di—
good roads association spi .
agreement and put it across, ponsored the

In its first Nati
6 year, the National Rur

Roa,%s Committee had 1,150,000 dollirlglz‘cl
:g)en . t The committee’s charter allows it
o contribute no more than one-third to
th c‘ﬁi ofioa.ml(zﬁal itmprovement, the rest

_ > from the state
private individuals in thég z.::;nt%letiti;?;l

fited. For the Coyuca bridge, however,
810 project was so important that the
MO.HI'mlttOG and the Communications
Ministry made contributions of slightly
;(l)%r? than 48,000 dollars each to the
*br',)OU_ dollars total cost. Besides the
idge itself, the project called for special
-;‘)Pﬁi‘(;ach?s and for initiation of city plans
Adtanor Coyube (pop. 2,000) and for Cindad
amirano, 4 mites' northeast (pop. 4,000).

‘Loca,l businessmen and the State of
Guerrero contributed - more than 23,000
do}']c?rs to the cost. A bank loan—t:) be
paid oft from bridge tolls—suppliod tho
est of tho money, loss than 90,000 dollars.

Noteworthy Structure

o As1de from it,s. business-government
nancing, the bridge is a noteworthy
structure in its own right. The 773-ft
:roissmg iy bridged by nine 86-ft spans of
w 51 reinforced concrete continuous
Sg:;;) ;(;‘:t Otllll es;tone piers. The two girders
lever sidewallfznorete roadway and cantl-

Welded Reinforcing Rods

inStteeé reinforcing roads were wolded—
stcad of merely lapped—over the inter-
med.la‘oe piers of cach continuous bridge
ifctxon, thus saving 10 per cent in weight.
Iso, the builders used high-carly-strength
cement exclusively to cut construction
time.
t}h(/onstruction speed was good.  Despite
ﬂotj)(xl'emote' location and unusually heavy
iy s during the rainy season, the con-
ractor completed the job on schedule in

less than 13 m .
March 23, 1951, onths, Feb. 1,1950 to

Water as Test Load

neg‘li; test-load the structure, the engi-
Veh" 1used water instead of trucks or other
ve lcles. They built Jow brick walls
t;;;)tunld the deck slab of the spans being
voires( a_nd filled these brick-wall reser-
e with water pumped from tho river.
h nder design loading, the spans deflected

mmn instead of the 5 calculated, and they

recovered complet
releasod. pletely when the load was

e () et
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CORRESPONDENCE

INSPECTION

To, Tue EDITOR, TrANSPORT-COMMUN

Sir,

“"HE Transport-Communications Monthly
Review has performed & useful piece

of service by publishing in the columns

of its August, September and November
issues articles and references on the subject

of inspection of bridges.

The need for inspection of bridge
structures has already been pointed out.
Bricfly, a regular bridge inspection pro-
gramme will serve several uscful purposes,
viz:

(1) to ensure discovery of weaknesses
before accidents oceur;

(2) to determine in advance the
character and extent of necessary
renewals or improvements, 80
that annual budget estimates
may be prepared and funds
authorised; (This will allow for
comparison of alternate methods,
preparation of plans or sketches,
and scheduling of work in the

order of urgency.)

(3) to make it possible to assemble
necessary equipment and order
materials in advance (at & time
that will take advantage of the
best market prices)

(4) to enable State bridge crews to be
maintained all the year round so
as to be always available in
emergencies, and to be kept at
strategic points during times of

high water and floods ;

(5) to provide a seryice recoqd_of
bridges, valuable in determining
the life expectancy of different
types under various climatic and
traffic conditions; and

(6) to discover design defects and to
corrclate needed replacement
with new construction  pro-
gramme.

It is not difficult to imagine the
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OF BRIDGES
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partition, 310 major bridges of 50 feet
length and above. There are now about
186 such bridges in the State in India. In
addition, there are several smaller bridges
and culverts which should also come under
the scope of our investigation. Viewed
from the point of view of the whole
country, the problem is, therefore, one of
considerable magnitude.

As eminent an authority on science and
technology as Sir Henry Tizard, addressing
the British Association in 1948 remarked,
inter alia, **......... What is of first import-
ance is to apply what is already known 7.
Advancing on the same argument, I thinlk,
wo can rightly say that what is of equally
great importance to-day is to maintain
what we already have.

The problem is no doubt being presently
tackled by each State in its own way. 1t
is true that no absolute rules can be laid
down for the inspection of a structure, but
gome sort of a systematic procedure in
going about with the task scems to be
called for. The Oregon State Highway
Department of the U, 8. A. has devised a
a suitable form for recording inspection
notes of bridge structures. The greatest
advantage of such forms is that they aid
the man on the spot to check all important
items during the course of inspection,
without missing any of them through
oversight. The form is reproduced here
with due acknowledgement to the source.

A blind adoption of the form is by no
means suggested. 1t can be modified to
suit the requirements of each case.
Probably it is a subject for the Bridges
Committec of the Indian Roads Congress
to work upon before any recommendation
is made. What is of primary importance
is, to my mind, a recognition or conviec-
tion on our part of the usefulness of such
a form for the purpose in view. Otherwise,
it is feared, the form or the register may
meet with the same fate as so many other
useful forms or registers in our Depart-
ments which require Herculean efforts to
be rescued from the oblivion to which
they are confined. Yours Truly

i f the problem in India. One V.
'Snt:%: ‘:;I(ife?viz? Ehe Punjab, bad, before Simla, 12-12-51 HBC
e,
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TECHNICAL INFORMATION

i) REPAIRING OLD BRIDGE PIERS IN FAST

ﬁ‘obl'u_qry 1062

RUNNING WATER

PL ENTY Bridge over the River Derwent,

Tasmanin, is sandstone-picreed and
was built in the carly days of the Colony.
The river is fast flowing at about 6 fta
seeond.  An  investigation showed that
the masonry blocks were in fair order but
erosion by the water had left many of the
mortat joints open.  To make these joints
good, and (o protect the masonry at the
pler bases, the whole of cach pier base has
been encased in conerete, which was wet-
placed in stilled water.

General Method

Kach picr called for separate detailed
treatnent beeause of their shape, “varia-
tions of river bottom, water depth and
velocity, but generally, the method used
in conecreting calted for part or all of the
following 1—

1. Rough stone walling upstream of

pier (where possible).

2 Sand bag walling around picer
placed by winch and  gear from
decking.

3. 'Timbher shuttering  positively
anchored to pier, to protect sand

hagging,

4. Steel sheet shuttering, 158-gauge,
inside sand bagging.

5. Timber or sheet steel formwork
within the shuttering and bag-
ging (not used in pier No. 2).

6. Placing of concrete by tremie
from bridge deck.

7. Salvage of useful material.

Construction Details

Important features of the work on all
iers are embodied in that done on No. 2

picr of which the following is o descrip-
tion. (See Fig. on next page.)

The irst-placed unprotected sand bags
were swept away, and a rough stonewall
of heavy blocks was built upstream. This
was effective in diverting the water flow
and lessening the water velocity at the
pier cutwater. Positive anchorage for 5/8
in. thick green timber shuttering was
provided by placing a6 in. by 6 in. sloping
timber footed into a pocket in the rock
hottom, approx. 7 ft upstream of the pier
cutwater. This timber was fixed into the
pier_masonry high up. (see (2)in Fig.).
The shuttering was fastened to the timber
anchorage, then staked off and tied to the
pier. This provided protection to the
saund bags which were then placed inside,
hard against the timber. The work of
scouring the masonry to provide a good

- bond and of cleaning off the rock bottom

was then done, and steel dowels fastened

- into the mortar joints. -

Arrangement of Formwork

The conerete steel sheet formwork rising
from bottom to above water level wag
placed in the calmed water and braced off
the picr itself. A space of about 18 in.
was provided between this formwork and
the sand bagging already placed. This
space was carefully packed with sand
bags. Cut off formwork was placed at A,
B & ¢ and the space between A
and B and later C and B was poured by
tremie. ‘The mix was 1:2:2 and the
mortar of the mix was worked into the
cleaned joints with tamping rods. With
the placing of the new protective cutwater
the procedure was repeated for the re-
mainder of the pier base, pouring being
carried from D towards A and later D
towards (.

Test for Water Stillness

The test of water stillness was by drop-
ping small quantities of dry cement into.
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Pier Non, 4
the impounded water and noting the
deposition. Complete impounding allow-
ed the cement to settle directlv and remain.
Twenty-one cubic yards of concrete was
placed around this last and most difficuls
pier and the result was satisfactory.
Great care was required in placing the

showing completed concreted “rings # around base.

bags and controlling their content, and
once in the water, the work on any pier
was carried forward with all expedition to
lessen risk of damage by sudden water

rise.
(Extracted from “Commonwealth Engi-
neer”’ July -2, 1951)

(i) RUBBERISED BITUMEN AS SPRAY COAT

HE City of Leeds Highways Depart-
ment has just completed resurfacing
over one mile of main trunk roadway with
a dressing of chippings and bitumen con-
taining rubber.

This is the first full-scale work carried
out with a rubberised bituminous material
as & binder for spray-coat work anywhere
in the world. The Leeds City Highways
Engineer last year arranged to lay a small
test section employing this material on
the Selby Road in Leeds. The behaviour
of this test section, compared with
adjacent control area, has been so satis.
factory that the Leeds highway authority
feltliustiﬁed in undertaking this present
work.

The material used was a 60-70 penetra-
tion bitumen to which approximately 2
per cent of rubber powder had been added.
This had been treated with a constant
agitation for approximately three hours
at a temperature of 300 deg. F., after
which a light creosote oil was added as a
flux. The spraying bitumen was delivered
to the site in insulated road tanks at a
viscosity of 300-323 secs., standard tar
viscometer, and was applied at a temper-
ature of 280-300 deg. I. The handling
and application of the rubber-bitumen to
the site was ecxactly the same as would
have been occasioned by the use of normat
hitumen, '

O
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The work was carried out with a rotary
brush sprayer at a cover of 5-6 sq. yd. to
the gallon, used in conjunction '\vmh Y
gritting machine using 4 in. whinstone
chippings at approximately 70-80 sq. yd.

February 1952 |
per ton. The consolidation of the surface
was by means of 10/12-ton rollers.

(Ext-acted from * Highways and Bridges’
—Aug. 15, 1951).

e —

(dii) QUICK WAY TO FIND

N measuring arcas with a planimeter,
the scale can casily be determined by
laying out a one-inch squarc on the dra-
wing. Without any adju.stments to the
planimeter, roll the square _mgh fm_d read
the planimeter dial. Dividing this re.d-
ing into the actual arca l'opresent:cd by the
square inch gives a constant, which repre-
sents the area scale as measured by the

planimeter.
For example, consider an earthwork

cross section with a vertical sca]e. of 1in.
=5 f and a horizontal scale of 1in. = 25ft.

SCALE FOR PLANIMETER

Suppose rolling a planimeter around a
1-in. square scction produces a dial read-
ing of 100. Then, since the 1-in. square
represents 5 x 25 = 125 sq. ft the scale
constant is 125/100 = 1.25.

If, after this, in measuring around the
cross section, the dial on the planimeter
reads, say 8,000, the arca of the section is
8,000 x 1.25, or 10,000 sq. ft.

(Extracted from ‘Engineering News-Ite-
cord’ - Oct. 11, *51).

UPLIFT?

We uniersla

curren'ly making only three kinds:t

o and the American type. The : .
o the function of the Salvation Army type is toraise the

uplift the masses;

fallen ; the fanction of the American type

molehills.

nd that manufacturers of @ certain feminine garment are

he Russian type, the Salvalion Army
function of the Russian type is to

is to make mountains out of

ADVICE

My Son, if sinners entice thee,

consent thou nob.......... cereraerinnies
(Solomon),

2
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ASSAM P. W. D. BUDGET IFOR 195152

I{EVI‘)N Ul receipts antleipated for the year 1951232 aount to s 962,40 fakhs and

revenue expenditure By 10,6024 Takhs, which indicate n deficit of Ry 97.94
lakhe,  From 1949-50 onwards revenue veeeipts appear to be on the decline while
expenditure does nat show any fall.

Yeceipts ou acenunt of Civil Works are detailed bhelow oo

Civil Warks (Recoipts).

{In Lakhs of Bis)

!
> " I XTRtE T
‘l nE(lgx t } ‘l bevist d Letnals
Bstimates | Kstimates {549 50
1051-02 Faan-it ’ '
Rents 1.4 1.on P87
Ferry Receipts 2,76 2.7 3404
‘Polls on Roads .30 TR (0%
Recoveries of expenditure 0.25 w2y 868
Transfers from Central Rowd Uovelap-
ment Account. 10.87 14,54 7.106
Transfers from Post-War Reconstruetion
[fund (4,87 3.00 532
Contribution for improvement of village
roacs 6.02 102 0.0}

Conteibution from the Centre towards the
construction of Shillong - Silchar

‘Tripura Road - NGOG .
leceipts on account of Faad hanns 12.00 — —
Miscellaneous Receipts 0.89 0.93 t 92
Deduetions and Refunds —12.10 —0.16 IRTH

Tota) 1770 107.41 19.82

The revised estimates of receipts for 1950-5) shows an abnormal inercase hut
shis is accounted for by the Central Contribution of Re 86 lakhs for the construction
of the Shillong Silchar Tripura Road. '

Expenditure on account of Civil Works is as follows -

Civil Works (Expenditure Rs in Lakls)

Original Works 106.10 83,43 155,73
Repairs : 7742 57.96 .04
Grants-in~Aid for Communications 8.7 12.53 113
Establishment-Charges, Tools and Plant 32,03 21.05 “’”'U'l
Stocks and Suspense Ajfcs, 3.2% ~2.31 ;Il'(%”
-t BN

Total T X1 17206 23895

K." -

e e

24
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Sxpenditure on Communications is sepurately shown below 1—

(Communications - Expenditure)

{In lakhs of Rsj
I Budget l Povised , 1
{ Estimates Estimates ﬁ;ﬁ;‘“}a
I1951-52 1950-51 -
Original Works 56.54 42,65 115.02
Repairs 68.03 40.76 52.12

In 1949-50, expenditure under Original Works, on @ ordinary roads ™ as well as
st-war Development Schemes was unusually high. The budgeted expenditure for
31-32 iy less than holf the actual expenditure in 1949-50 while the provision for
kpairs* is fairly higher than the corresponding figures for the two earlier years,

1
: T'he pusition in regard to receipts under Motor Vehicles Acts as anticipated in

s budget may be now compared to the receipbs (revised ostimates) in 1950-51 and
duals) in 1945-50.

t Receipts under the Motor Vehicles Acts
{a
deceipts under the Indian Motor ~ {In lakhs of Rs)
Vehicles Acts 5.00 3.00 2.95
Receipts under the Assam Provincial “
Motor Vehicles Taxation Act. 19.60 18.00 12.20
Fees and other receipts 1.75 1.75 2.77
Deduct refunds -4t ~ 6 -7
Total 23.71 24.69 1785

DEVICE TO CHECK RASH DRIVING

Molorists exceeding the speed limit én Berlin will be revealed to the
polics by « coloured Light flashing from the car ronf if @ now invention
is made compulsory, says the Berlin correspondent of the * Daily
Ezpress.”

Conneeted to the speedometer, the voof lght switches itself on wh
the car exceeds the speed limit—in Berlin 26 miles per howr. In
trolled arcas where the speed limit is higher o different coloug
comes on at 50 miles per hour. .

-
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List of Approved Development Schemes
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BOOK REVIEW

“ Quality Concrete’”” published by the Concrete Association of
India, 1, Queen’s Road, Bombay, 218 pages, 172 illustrations

Amount

S. No. Job No. Name of work R Remarks

and diagrams, 42 tables, size 93 x

TMHE Concrete Associationof Indiaare to

be congratulated on the production of
a well-conceived, profusely illustrated,
comprehensively written, and exceedingly
well got-up treatise on concrete.

The book deals with the properties of
the materials used in concreting, their
tests, and the methods of storing and
handling them on the job.

The manufacture and chemistry of
cement are only briefly touched upon but
the various types of special cements,
(such as ‘rapid hardening ’ ‘ low-heat” * air-

7%, Price Rs 7/8/-.

to abrasion ete., the book goes into detaisl
about their geological characteristics and
there is a most useful chapter on the
classification of rocks for aggregates.

A complete chapter is devoted to the
proper designing of concrete mixes. All
steps in the making of concrete, from
mixing and transporting to placing in the
forms, compacting and curing are dealt
with lucidly and fully. Modern machinery
such as crushers, pavers, truck mixers,
batching plants, buckets, hoists, chutes,
belt conveyors, concrete pumps, and tre-
mies (for placing concrete under water)
which are coming more and more into usc

1. 523 MD 49

2. 526 MD 5

3. 529 BM 8

MADRAS

Widening six narrow culverts, and
two minor bridges in the stretch
of Madura-Dhanushkodi Road
in Ramanathapuram Division
(N. H. No. 49)

Forming a road from Kaikram to
Chebrolu along the right bank
of Eluru Canal.

BOMBAY

J2arth work for road embankment
on Kathor-Pardiand Kim-Khrod
sections of Bombay-Ahmedabad
National Highway No.8 as a
famine relief mecasure.

entraining’ and many others) and the condi- o X !
tions under which they are used, are des- ‘:1? (lllebcuhed and iHustrated with photo- 4. 530 BM 8 Carrying out mode.l experiments
cribed in detail. Results of research such 8&PiS: in connection with protection
as that on the expansive reaction between The book is a valuable contribution to works to safeguard the sguth
cement and aggregates are given. Under the production of quality concrete and approach bank of the‘ bridge
““aggregates ’  besides recounting what should be a useful guide to engineers, over the Narmada river at
constitutes soundness, strength, resistance students and contractors. 1131‘02011 on National Highway 10,960/
o. 8. , -
HIMACHAL PRADESH
—— )
5. 528 HP 22, Construction of Arch Bridge over
Panwi Khad, mile 114/7 on the
Hindustan-Tibet Road. 68,941/-
HYDERABAD

THE ENGINEER’S PRIVILEGE
6. 527 HD7 &9 Development of National High-

“The engineer has the fascination of watching a figment of his ways in Hyderabad State (Dust
proofing and widening of Natio-

imagination emerge with the aid of science to « plan on paper. Then it .
moves lo realization in cement, metal or encrqy. Then it brings new jobs nal Highways).
and homes to men. Then it adds to the security and comfort of these ASSAM
homes. That is the cngineer’s high privilege among professions.”’— 7 524 AS 37, Surfacing miles 226 to 244 of the
Herbert Hoover, . Assam Trunk Road—National
(From * Enginecring News-Record’—Nov. 29, 1951). Highway No. 37 in Lakhimpur
’ Division. 9,49,000/-
Surfacing miles 245 to 256 of the
Assam Trunk Road (National
Highway No. 37) in Lakhimpur
Division ‘

24,00,000,-

8, 525 AS 37.

5,99,000/-

26 27.
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List of Books added to the

February 1952

Roads Organization Library

during December 1951

His Majesty’s Stationery Office, Lon-
don.

1. Pavement Design for Airfields-Road
Research Technical Paper No. 20

2. Sources of Road Aggregates in
Great Britain.

3. New Streets Act, 1951,
4. Public Utilities Works Act, 1950,

5. A bibliographical Survey of the
development and use of substitute
Materials {or Non-Ferrous Metal
and Alloy Steels in Gerinany-Re-
port No. RMS-2,

6. Bituminous Roads in North Ame-
rica-Research & Construction Road
Research Technical Report No. 22.

7. Painting New Plaster and Cement-
National Building Studies Bulletin
No. 2.

8. Coacrete and Bricklaying in Cold
Weather. Bulletin No. 3.

9. Sand-lime and Concrete Bricks
Bulletin No. 4.

10. The laying of Linoleum on Concrete
Floors. Bulletin No. 5.

11. Gypsum and Anhydrite Plasters-
Bulletin No. 6.

12. Mortar for Brick-work Block Con-

struction and Masonry-Bulletin
No. 8.

13. Floor Finishes for houses & other
non-industrial  buildings-Bulletin
No. 11.

14. Sand-lime Bricks-Special Report
No. 3.

15. New Methods of House construction

Second Report - Special Report
No. 10.

16. New Methods of House Construction
Special Report No. 4.

17. Investigation on Granulated Blast
furnance for the manufacture of
Portland Blast furnace cement.
Technical Paper No. 3.

18. Sands for Plasters, Mortars aad
Renderings---Leaflet No. (5.

19. The Thermal Expansion of Concre-
te—Technical Paper No. 7.

Division of Building Statistics and
Structural Engincering, Royal Insti-
tute of Techneclogy, Stockholm.,

20. Concrete Beams with Compression
Reinforcement _Bulletin No. 4, 1950,

21. Concrete Slabs Reinforced in Two
Directions—Bulletin No. 5, 1950.

22. Calculation of Deformations in
Reinforced Concrete Structures
after formation of Cracks— Bulletin
No. 6, 1950,

23. Transfer of Moments and Defor-
mations in Concrete Beams Submit-

ted to Long-Time Loads—Bulletin
No. 7, 1950.

American Society of Testing Materials,
1916, Race St., Philadelphia 3, Pa.

24, Symposium on Load Tests of Bear-
ing Capacity of Soils-Special Tech-
nical publication No 79-5th annual
meeting of A. S. T. M, June
16-20, 1947,

25 Symposium on the identification
and classification of soils—Presen-
ted at the 43rd Annual Meeting of
A.S. T. M, Atlantic City, N. J,,
June 29, 1950-Special ‘Technical
publication No. 113,

26. 1950-Suppiement
Book of A. S.|PartI-Ferrous
T. M Standards { Metal
including Tenta-
tives,

27. — Part II-Non-Fer-

rous Metal.

28

[ransport-Communications Monthly Revidw

28. 1950-Supplement) Part III-Cement

Book of A.S.| Concrete, Cera-

T. M. Standards $>mics, Thermal

including Tenta- | Insulation, Road

tives. J Materials, Water
proofing, Soils

29. 1950-Supplement Book of A. S.
T. M. including Tentatives -Part
4-Paint, Naval Stores, Wood, Adhe-
sives, Paper, Shipping Containers.

30. 1950-Supplement Book of A. S.
T. M. including Tentatives - Part
5_Textiles, Soap, Aromatic, Hydro-
carbons, Antifreezers, Water.

31. 1950-Supplement Book of A. S.
T. M. including TentativeS»-P.art
6 - Electrical Insulation, Plastics,
Rubber.
. Highway Capacity Manual-—Practi-
3 calg App)llicatipons of Research by the
Committee on Highway Capacity
Deptt. of Traffic and Operations
Highway Research Board. (U.S.
(tovernment Printing Office, Washing-
ton, 1950).

Director of Publicity, Government of
Bombay.

33. Bombay marches on-—Peace, Jus-
tice and Security.

34. Bombay marches on-Forests, Parks
and Gardens.

Highway Research Board, Washing-
ton 25, D. C.

35. Highway Research Board Proqee-
dir?g of the 29th Annual Meeting
held at Washington D. C., December
13-16, 1949-Vol. 29. 194"

36. Controlled Access Expressways in
Urban - A symposium - Highway
Research Board Bulletin No. 25.

37. Stress Distribution in a Homo-
geneous Soil - Highway Research
Board Report No. 12-F.

38. Bibliography on Durabilit.y of
Concrete Physical Reactions—
Bibliography No. 8.

i i.
Manager of Publications, Delh

(Issued %y Ministry of Railways, Rail-

way Board).

Pebruary 1952

39, Steel Bridge Code—Indian Railway
Standard Code of Practice for the
Design of Steel or wrought Irom
Bridges carrying Rail Road or
Pedestrian Traffic. 3 copies.

40. Indian Railway Standard Code of
Practice for Design of Steel Struc-
tures other than Bridges (Steel
Structure Code)-Revised 1948,

3 copies.

41. Indian Raiiway Standard Code of
Practice 1or the Design of Bridge
Pier and Abutment (Pier and Ab}lt-
ment Code) 3 copies.

42 Indian Railway Standard Code of
Practice for the Construction of
Reinforced concrete structures for
the storage of Liquid--Liquid Retai-
ning R. C. Structure Code. 3 copies.

43. Indian Railway Standard Code of
Practice for the Design and Con-
struction of Masonry and Plain
Arch Buildings (Arch Brdige Code)

3 copies,

44. Indian Railway Standard Code of
Practice for Reinforced Concrete
Construction (Reinforced Concrete
Code) 3 copies.

45, Indian Railway Standard Code of
Practice for Electric Arc Welding
of Mild Steel Structures (Welding
Code) 3 copies.

46. Indian Railway Standard Code of
Practice for Plain concrete cons-
truction (Plain concrete code)

3 copies.

47. Bridge Rules—Rules Specifying the
Loads for Designing the Super and
Sub-Structures of Bridges and
Assessing the Strength of Existing
Bridges.

The British Standards Institution, 24,
Victoria Street, London, S. W. L.

48. B.S. 63:1951 -Single Sized Road
Stone Chippings.

49. B.S. 812: 1951 - Sampling and
Testing of Mineral Aggregates
Sands and Filers. 2 copies.

80, B.S.1249: 1951.—Cast iron Columns
for Street Lighting.

29
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51. B. S. 1722 : Fencing: Part 1 -
Chain Link Fences.g e

52. B. S. 1722: Fencing: Part 11-195] :
Woven Wire Fences. '

53. B.S.1722: Fencing: Part 11I-195]:
Strained Wire Fences. '

54. B. S 1722: Fencing: Part IV: 195]:
Cleft Chestnut pale Fences. b

55. The R9mance of American Trans-
portation by Franklin M. Ruck

{Thomas Crowell Company New
York). pany,  New

56. Tar in Road Making and Mending—
An article in “The Times Review
of _Industry V-April 1951 (the Times
(l)‘fh(cc,kll’rinting Howuse Square, London.

300 4)

57. Principles of Quantity Surveying
by Reginald D. Wood. (The Estate
Gazette Ltd., 47, Mesenum  Street
London, W. C. 1)) ’

58. Manual of Highway Construction
Practices and Method (American
Association of State Highway Official
1220, National  Press  Building,
Washington 4, D. (') ’

59. Elementary Theory of Structures
by J. C Grassie. (Longmans Green
and Co, Ltd., 6 & 7, Clifford Street
W. 1) "

60. Bamboo reinforcement in Portland
Cement Concrete Bulletin No. 4,
May 1950 by H. E. Glenn. (Engi-
neering Experiment Station, South
Carolina).

The Institution of Civil Engineers,
Great George Street, Westminster,
London, S. W. 1, 1951.

61. Prestressed Concrete applied to the
construction of Railway Bridges
and other Works-—Session 1950-51
by Arthur Dean.

62. Discussion on the Relative Merits
of Methods Sinking Foundations.-
Session 1950-51.

63. Enginzering Factors influencing
the Adoption of Rigid and Flexi.
ble Paverpents by Bermard Hosard
Kuight--Session 1950-5].

Rt}

February 1952

64. D}'sc.ussion on the Pile driving in
<5111ff1cu]t conditions—Session 1950--

65. Recent Researches in Reinforced
ConFrete and its application to
Design by Prof. A. L. Baker.

66. Notes on Some Mecaanical Aids to

tgne Maintenance of Rural Roads by
I, C. Boyce,

67. Civil ‘Engineering and Medicin ei
the field of Environmental Health
by N. R. Beattie.

68, Ecpnomics of the Maintenance
Highway Bridges. '

Steel Bridges by D. ). Davis.

(i)
(b) Concrete and Masonry Bridges
by R, BE. O, Malley. Y ¢

69. ’I“ransport Industry by H. R Caul-
fiecld (Nir Tsane Pitman and Sons Ltd.,
J,’lmla_.n House, Parker Street, Kings
way, London, W. (', 2)) ‘ )

70. Transport Costs in Distribution |y
A Prentice. (A, Prentice at Cath-
}’f"rt’“ Co-operation Association Lid.,
ransport Deptt., Gardens Crescent
Edinburgh). ’

71. Photo-elasticity Principles and
Methpds by H.T. Jessop and F. C.
H&ers. (Cleaver-Hume Press Ltd.,
t\ll&) South  Awdley Street, London

72. Earthquake Resistance Design
Building Structures and TTank
Towgrg, by H. M. Engle and John
B Shield.  (Pacific  Fire ating
l%lu‘enu, 465, California Street, San
Francisco, California.)

73. Lessons in Structural Safety Lear-
qed from the 1949 Northwest
Earthquake by Hulan H Edwards.

Chapman and Hall Ltd., 37 Essex
Street, London. W. C. 2.

74. Trafiic .Control and Road Accident
]Preventlon by Capt. Athelstan Pop-
KeCS.

75. Report \yriting by Carl (. Gaum
Harold F. Graves and Lyne §. S
Haffman, 2nd  cdition,

Transport-Communications Monthly Review

76. Welding Design & Process by B. R.
Hilton.

The Board of Economic Inquiry,
East Punjab, Ludhiana.

77 Economic Conditions of Displaced
Persons settled in East Punjab
Part I (Towns) —Publication No. 3
by V. P. Malhotra.

78. Social and Economic Survey of
Refugee Camps in East Punjab by
Om Prakash.

79. Family Budgets 1948-49 of Eigh-
teen Cultivators in the Punjab by
Arjan Singh and others.

80 A Statistical Analysis of the Econo-
mic Conditions of Peasant in the
Punjab, by Om Prakash.

Gokhale Institute of Politics and
Economics. Poona.

81. The Social Process-R. R. Kale
Memorial Lecture No. 1938, by
¢. S. Ghurya.

82. A Saocio-Economic Survey of Wea-
ving in Sholapur-Gokhale Institute
publication No. 14, by R.(i. Karade.

83. A Socio-Economic Survey, by
D. R. Gadgil, pnblication No. 12.

Concrete Publications Ltd., 14 Dart-
mouth Street, London, §. W. 1.

84. The Design of Prismatic Structures
by A.J. Ashdown.

85. Construction with Moving Forms
by L. E. Hunter. 2 copies.

86. A study of the Growth of Grass in
« Surface Stabilized " Soil by Martin
A Sutton. (Sutton and Sons Ltd.,
Reading, London)

Cement and Concrete Association,
London.

87. A Simple Method of Measuring the
Moisture Content of Coarse and
Fine Aggregates—Research Note
No. Rp. 1 (5/50). by J. D. McIntosh.

88. Principles Underlying the Steam
Curing at Atmospheric Pressure
by A. G. A. Saul.
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89, Handbook of Welded Structural
\Work-October 1949 (4th edition) (The
Institute of Welding, 2 Buckingham
Palace Gardens, Buckingham Palace
Road, London, S. W. 1)

90. Building Materials-Science and
Practice by (‘ecil . Handisyde. (The
Architectural Press, London).

Westinghouse Electric Corporation,
Cleveland, Ohio.

91. A Guide to modern Publie Safety
Lighting.

92. Planned Street Lighting for Public
Safety.

93. Automotive and Construction Equip-
ment by C. W. Lindgren. (Jacksonville
Publishing Co., Box 3620, Washington
7, D.C)

94. Highway Engineering by L. J. Ritter
and R, J. Poquette. (The Ronald
Press Company, New York).

95. Highway Design and Construction
by Arthur G. Bruce and John Clarkson
(International Texthook Company,
Serdnton, Pennsylvania.)

96. Traffic Actuated Traffic Signal
Controllers and Detectors-Techini-
cal Report No. 3. (Institute of
Traffic Engineers, Strathoona Hall
New Heaven 11, Connecticut.)

97. Proceedings of the Twelfh Annual
Highway Engincering Conference-
Bulletin No. 41 No. 1-April 1951.
(University of Utah, School of Engi-
neering Salt Lake City, Utah.)

98. Cybernatic or Control and Com-
munication in the Animal and the
Machine by Norbert Wiener. (John
Wiley and Sons, Inc., New York)

99 Statistics for Economics and Busi.
ness by Donald W. Paden and E. F.
Lindquist.  (McGraw Hill Book
Company, In., New York.)

100. The Revised Famine code, Ajmer-
Merwara, 1918, (Job Printing Press,
Ajmer, 1939).
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101. Survey Concerning the Control and sity Press,
Supervision of the erection or pla- 1951.)
cing of advertisement in ancient
towns and rural areas in various .
countries. (The Tnternational Union of 103 Vertical Curves for Roads-—A text-

Princeton, New Jersey,

. ey o book for Highway Engineering and
Local . ties, Hague, May 1950).
ceal Authorities, Hague, May 1 50) Students Ly F. G. Royal Dawson.
102. The Population of India and Pakis- (F & F. N. Spon Ltd., 57 Haymarket,
tan by Kingsley (Princeton [niver- London, 8. W. 1),
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The Ru;ton Atomiser is a simple, sturdy piece of mechanism,
and is less likely to get out of order than any other type. Weixi' doesf,
however, take place and it is wise therefore to test the wor hnlg1 o
the atomisers from time to time and replace any parts which have
become worn or damaged.

The satisfactory running of an oil engine is largely dependent
upon the condition of the atomiser or atomisers.

We strongly recommend every user of Ruston oil engines to
invest in a Ruston Atomiser Testing pump as illustrated.

The pump is easily used, and when employed regularly will
save money by enabling a user always to keep the fuel injection
system of| his engine in-perfect working order. .

CREAVES COTTON € CO.LTD.

1, FORBES STREET, P. 0. BOX NO. 91, BOMBAY 1.

|
Branches AHMEDABAD . KANPUR . MADRAS . NEW DECLRI

Pleass mention this journal when replying to udvel’bilemoxftn,



nspurp-Commanioations Mon thly Review

February 1952

camous IETLAID) VENIEAES
/MW BUILT IN INDIA
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A hot favourite of heavy transpore operators, Leyland vehicles
are now built in India by Ashok Motors Ltd., at their Ennore
Renowned throughout the world for quality.
Leyland
efficient

Works, Madras.

fuel economy, low maintenance costs and long service,
Goods and Passenger vehicles are unrivalled for
performance.

ASHOK ~-BunT
ROYALT/IGER

L/rdE /n porleceelars Ly ..
ASHOK MOTORS LTD., P. B. NO. 1825, MADRAS I.

James Finlay & Co, L1d., 2, Netaji Subkas Rd., Caleutea
® Automotive Manufacturers Led., Kingiway, Secunder
way, New Delhi. @ V5.7, Motors, Ltd., Mount Rd., M

® Automotive Manufacturers Ltd., Kurla, Bombay
abad (Oeccan), » Pearey Lal & Sons, Ltd., Queens-
adras 2. @ Indiy Garage, St. Mark’s Rd., Bangalore.

Ceprrighe
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\\\\\\\\\\\\\\\\\\\\\\\\\W
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Please mention this jowrna! when replying to advertisamenty,

g
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SHALIMAR TAR
serves the Road Engineer

THE
SHALIMAR
TAR SPRAYER

This tight, hand operated Sprayer
has been specially designed for
Road work under Indian conditions

It is very efficient, easy to operate
and maintain and is sturdily built for
long service

— DETAILS SUPPLIED ON REQUEST

| SHALIMAR TAR PRODUCTS (1935) LTD.
AMBALA - BOMBAY - CALCUTTA - DELHI . LUCKNOW

. ————————————s
Pleage mention this journal when replying to advertisements.
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Universal piling
bar with the
clutch section.

@Edurah ility

‘(’n" 7]
e I3 3 e i -
@2 oD =g 4 £ Tata universal piling bars have been estimated to
_ = S = 3] have an average life of 80 to 100 years by engineers,
@ < - = S io They have extra lateral strength per linear foot .
2 o= S : and withstand great pressure,
- m g e ™ S z
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'z, Q= 2 2 Example of cit-
os .2 [ £a] cular work done
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E‘j - = Q 5 Tata universal piling bars give perfect siling bars,
== >, fafﬂ = " alignment, can be easily adopted for corners,
> =3 ':ti = curves and circle work. They are water-tight,
N due to the four point contact with the clutch
P4
-
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m Example of care
=V4 . nerhwci;: donn'
N witl iverse . ot .
piling bars, Tats universal piling bars are lighter than standard sections and

are therefore less expensive. They have a higher scrap value
because the sections can be used as joists after completion of
piling work ~ present no special driving problems.
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THE TATA JRON AND STEEL CO., LD, HEAD SALES OFFICE : 258, RETRJI SUBHAS ROAD, CALCUTTA,
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Plagee mention this jonrna! wheu replying to advertissments.

Please mention thia jonrnal when replying to advertisements.



SPECIAL INTEREST

FOR
ROAD ENGINEERS
For
Road Economy
OUR

HOTFIX-HOT BITUMEN-ALL GRADES
under current D.G., 1. & S.,

Contract Rate
COLFIX-COLD EMULSION

Please write to :—

Messrs. McLEOD & CO. LTD.

3, NETAJI SUBHAS ROAD,
CALCUTTA.

— Pleass mention this journs! when replying to advertisementa,
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PUBLICATION. .
OF THE

INDIAN ROADS CONGRESS

A limited number of copies of the following
publications are available for sale.
Price

Publications, inclusive of postage, ato.

. Rs. 4. .

1. Volume III—Lucknow 1937 e .o 4 0 0
2. Volume IX—Part 4—October 1945 3 o
3. Volume IX-—Bound—Madras 1945 « *10 O
4. Volume X-—Part 1—December 1945 . 3 0
5. Volume X —Part 4—August 1946 3 0
6. Volume XI—Part 4—May 1947 3 0
7. Volume XI—Bound ' . 12 0
8. Volume XII—Part 1—September 1947 3 0
9. Volume XII—Part 2—Jannary 1948 3 0
10.  Volume XII—Part 3—April 1948 3 0
11. Volume XII—Part4—March 1948 3 0
12. Volume XII—Part 5—September 1948 o 3 0
13. Volume XII—Bound - 120
14. Volume XIII—Part 1—December 1948 3 0
15. Volume XIII—Part 2—J anuary 1949 3 0
16.  Volume XIIT—Part 3—January 1949 3 0
17. Volume XIII—Part 4—July 1949 3 0
18. Volume XI1II--~Bound <« 11 0
19. Volume XIV—Part 1—September 1949 - 30
20. Volume XIV—Part 2—December 1949 3 0
21. Volume XIV—Part 3—December 1949 3 0
22. Volume XIV-—Part 4—July 1950 3 0
23. Volume XIV—Bound 8 0
24. Volume XV-—Part 1—August 1950 . L e . 30
25. Volume XV-—Part 2—November 1950 e 3 0
46. Volume XV-—Part 3—January 1951 3 0
27. Volume XV-—Part 4—August 1951 30
28. Volume XVI—Part 1 : 3 0
29. Road Research Bulletin No. 1 5 0

30. I R. C. Standard Specifications and Code of Practice for Road Bridges

‘ in India (1937) D e
31. Proceedings of the Chiof Engineers’ Conference at Nagpur on the
Post-war Road Development in India - 2

Copies can be had from the Secretary,

INDIAN ROADS CONGRESS,

JAMNAGAR HOUSE, SHAHJAHAN ROAD,
NEW DELHI-2,

" Printed by K. 8. Krishnan at The Progressive Printers, 17, Ooral Merchant Street, Madras 1, &
Edited and Pubfished by J, M, Trehan, Hony, Secretary, Indian Roads Uongress, Jamnagar Houne,
Shabjaban-Road, New Dethi-2—2,760,

ey
oo
ey

j‘eboocbcq:oo_cooécocceoccccooooo

:L‘Q‘ i

&



	99525_Page_01
	99525_Page_02
	99525_Page_03
	99525_Page_04
	99525_Page_05
	99525_Page_06
	99525_Page_07
	99525_Page_08
	99525_Page_09
	99525_Page_10
	99525_Page_11
	99525_Page_12
	99525_Page_13
	99525_Page_14
	99525_Page_15
	99525_Page_16
	99525_Page_17
	99525_Page_18
	99525_Page_19
	99525_Page_20
	99525_Page_21
	99525_Page_22
	99525_Page_23
	99525_Page_24
	99525_Page_25

