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CONCRETE
VIBRATION

A 27 ft. concrete road linking
. } S the Bangalore-Mysore trunk
: ' road and the Mandya Sugar
Factory. 1400 tons are carried
) daily over this road and it was
/ laid with a C. H. Johnson

' E screed vibrator as illustrated. :
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STATIONARY - dawigey : ROAD RIPPERS
COMPRESSORS ) .
Two Stage. Displace- Welghts from 43
ments from 80 c. ft./ lbs. to 75 lbs.

min. to 638 ¢ {t./min.

PORTABLE PICKS & SPADERS
COMPRESSORS .
Two Stage. Displace- Wexghts from 20
ments from 130 c.ft. lbs. to 26} lbs.
min. 10 360 c. fi./min.
ROTOMOTORS HAMMERS

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

Weights from 7}
lbs. to 13} lbs.

AIRWINCHES
Lifung capacities {from
1400 Ibs. at 100 ft;
min. to 3000 lbs. at
100 ft/min.

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

SCRAPEHAULERS
Specially designed for
scraper loading. Rope
pulls from 2200 1o
€600 lbs

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

HANDRILS

Hand-held Rock
Drills. Wefights
from 24 lbs. to 84

RAMMERS
Weights from 9

lbs. to 40 lbs.
1bs.
ROTOPUMPS CONCRETE
For water, oil or COMPACTORS

sludge. Will give 10
g.p.m. with 140 fb.
head to 140 g.p.m.
»3th 10 (. head

A new machine for
Concrete Compac-

tion.

The machines and tools illustrated here are but an _incomplete guide tp the
range of Holmans activities, Among others not mentioned Holmans Drifters
ginkers and Btopers are world famous. And so in due course will be the }atc:c;t
Holman Development, the HOLBIT, the tungsten carbide tipped rock drill bit.
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Specialities for Concrete Roads,

Structures & Pre-cast Products
E. P. ALLAM & CO,, LTD. London England

. VIBRATING TABLES
) for Precast Concrete Products, in various sizes, fitted with

Variable Amplitude Vibrators and self-contained electric

motors or petrol engines.

High frequency Flexible-drive
INTERNAL VIBRATORS

for Building and Civil Engineering Work and also large
Precast Concrete Products. Type P. F. powered by smalil
petrol engine and Type E. F. with electric motor. Supplied
with 18 ff. or 12 ft. lengths flexible shaft, and three
sizes or interchangeable Vibrating Units.
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i
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LOWER COSTS ON

MANY JOBs

Whether 1t's digging, lifting,
ditching, or pile driving, you cut
~osts with a P&H Excavator. Jt'g
actually many machines I one.,.
enabling you to handle 3 wider
range of work just by changing
simplified front end attachments.
In any job, a P&H gives
you faster working speeds
and steadier Ooperation. For

full details see your P&H
distributor.

BETTER Living THROUGH BETTER kOADS

COST-CUTTING P&H VALUES

® All-weldeqd construction of rolled
alloy steels

® True tractor type crawlerg

® Smooth hydrauljc control

EXCAVATO RS
Main Offices and Plants
Mllwaukee, 14, Wis., Us.A

NISCHEEGER
SMaghErcrg

Establishoy in {884

P&H DISTRIBUTORS e
——— T

PASHABHAI PATEL & cO,, LTD.

Construetion House,

Ballard Estate, Bombay
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7

d District Type 26-scater b.us
(l)i:d{r))lyf\ 1“37" wheelbase chassis

Cost less to buy - Cost less to run

Bedford City Type 45-seater N
li::l;v coach on SB 206" «wheelbuase chassis

See the new BIG Bedfords!

Full forward control. giving maxn_m;‘m.
body length with minimum weight;
* Ideal weight distribution, f?f better
road holding. greater stability and
r tyre life:
* 1?323'9115' h.p. Long-Life engine ranks
among the most powe-rful pgtrol
engines on any commercial vehicle.

GENERAL MOTORS INDIA

i 8
]
s
3

and remember...

Bedford offers you xu"(,)lw
graded chassis, from 86" to
206" wheelbase, from half-ton
to 9-ton capacity.

LlMITED Fosbery Road, S:wree, Bombay
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‘CATERPILLAR' takes double care to kee
even under the toughest tropicai
temperatures are controlled by

*€€p your engine cool—
conditions. Both ol and water
this exclusive dual radiator

oil radiator pre

lgmperatures...to control oil viscosity and
film strength and thus protect the performance
of vital parts, Only ‘CATERPILLAR' Diesel
engines provide thig extra-value feature,

LLAR' Distributor will
you further information on
R’ equipment.

........

ENGINES . TRACTORS
MOTOR GRADERS
EARTHMOVING EQUIPMENT

Your nearest ‘CATERPI
gladly give
‘CATERPILLA

‘Caterpillar’
CALCUTTA

TRACTORS (INDIA) LARSE
Limited
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N & TOUBRO wi
Limited

P. O. Box 278
Sales and Service

DELHI

LLCOX (Buckwell-

India) Limited
P.O. Box 1408

P. O. Box 313

~

SHOVELS :

In three palterns. Fitled with

seasoned wooden handles.

Balanced construction permits

casier handling. Deeper
blacde carries bigger load.
HAMMERS :

Sledge hammers in different
sizes. Also, Ballast-breaking,
Spiking and Keying hammers.
Made from special heat-treated
steel,

FICKS & BEATERS:

In four basic patierns.
cularly preferred by

Parti-
road-
builders and miners. Specially
strengthened, sharp

points ensure efficient working.

wWITH
STRONG, LONG-LASTIN

TATA AGRICO

“IMPLEMENTS

THE TATA IRON & STEEL CO., LTD.’

Sales Office :  23-B. Netaji Subhas Road, Calcutta
BOMBAY, MADRAS. NAGPUR, AHMEDABAD, KANPUR, SECUNDERABAD,
VIZIANAGRAM CANTT. AND JULLUNDER CANTT.

cutting

e

»

Branches ot :
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. . economically designed to carry safely any anticipated volume
This light, hand operated Sprayer / 8 Y yany P

has been i ;
R specially  designed for and its correct application write to The Concrete Association
oad work under Indijan conditions of india, 82-84 Queensway, New Delhi.

and weight of traffic.  For free advice on the uses of cement

It is very efficient, easy to operate — 4F = THE CEMENT MARKETING COMPANY
and maintain and is sturdily built for . OF INDIA LIMITED

|0ng service Sales Managers of

THE ASSOCIATED CEMENT COMPANIES LIMITED

——————-  DETAILS SUPPLIED ON REQUEST = Wk
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Editorial

THE Transport-Communications Monthly Review came out
. . timorously as a cyclostyled brochure in May 1947. One of
'.I'hls Review is sponsored by the Roads the original intentions behind the venture was to utilise some of its
Organization, Ministry of Transport, but the sheets to convey information on interesting technical matters to the
Government of India accept no responsibility road-engineer.

for any views or opinions expressed therein.

Incidentally, it was hoped that in the course of time, these sheets
would become repositories of useful information which would be easily
accessible for future reference in the Roads Organization of the
Government of India and in road-engineers’ offices throughout the
country.

The publication soon became popular and by February 1948 the
demand for copies was so great that it could not be met from a
cyclostyled edition. The Indian Roads Congress stepped in at this
stage and offered to finance printing the magazine until such time as
it was self-supporting. :

We are glad to say that, financially speaking, we have now
definitely found our feet. Since, as a matter of policy, we seek no
profits, we propose now on to widen the scope of our services to the
road-engineer profession. Further to impress on our layman readers
the importance of Transport-Communications, we also intend to

mﬂ mizh al[ o _ 4 expand in other directions.
. Our New-Year’s Good Resolutions
Readers, @ontribntors, and Adpertisers

Beginning with this issue we propose to 'publish a ceries of in-

teresting articles on highway engineering, the first article in this series
g iﬁappg anh apruzpzrnn% _ being on “Reconnaissances for Bridge Sites.”
Then will follow brief summaries on highway standards recom-
ﬁem ﬁear mended by the Indian Roads Congress from time to time. Most of
S ¢ our engineer-readers will have seen these standards and the Codes of

Practice set forth in sefely technical language ir the Indian Roads
Congress journals. Many readers may have put the abstruse dissert-
ations aside for careful study when opportunity affords.

s () e

In these busy days, however, opportunity to do real, hard,
thought-provoking work is difficult to ind. We have therefore con-
ceived the idea of publishing every month some reviews in simple
language (and not in great detail) of Standards and Codes published
recently by the Indian Roads Congress. We hope that our engineer-
e e e A YET—— : readers on finding how really 1nter1est1ng and useful these Standards
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together, producing a mixture practically
as strong as concrete.

Selling an Idea

The next thing was to ““ sell*’ the i
the rlgl1t people. ‘1 went to C}?eeqll(ll:; t’?
h‘e sa,ldZ ‘““arriving at about the time Mr
Churchill was getting veady for dinner an(i
I was told that he was in his bath, T said
¢ Goosi, tha.t‘is exactly where I want him
to be’. T nipped up to his dressing-room
and called out to him that I had a block
of new material which I would like him to

put in his bath., I g .
Pykerete. ** gave him a block of

One of the curious propertie ¢
material was that, aftgr Sle sustfa(,)(fe tlilj;
melted, the melting practically stopped
becaqse the ingredients formed a furry in.
sulating coating on the outside. The yfac;a
that the block did not melt appreéiabl in
a hot bath impressed the Prime Mini};tvr

so much th . )
gation(.) at he backed further investi-

Details were worked out, includi i
_ : ¢ , in -
ing sites in Newfoundland, wh%rk;mége
material would freeze on bheing poured on

Disagreement gives Opportunity

At the suggestion of Mr. Churchi
had arranged to submit the H;}})l;lli,klkllli
Project to the Quebec Conference in Au ust
1943, when there was a meeting of gﬁs
Combined Chiefs of Staff. The diﬁ'lcult;le
was to sell the idea to the Americans Bu);
an  opportunity occurred when ' nite
early in the conference, a disagreem’eng had

arisen between the Britis} i
Chiefs of Staf, » and American

Atthose conferences the Princi
: ' rineci
two Chiefs of Staff Committees sgt? l;r(:)flfr}llfl
the tabl‘e, and behind them the member,
of the Staffs, very senior officers, looked o:i

with stoney eyes when
: t X
seniors were selling the pas;le.\’ felt their

Bosses Left Alone

The Chief of the Imperi
Field Marshal Lord Afa;i)a;-l()glf:eliitld;@taff,
gested that thc members of ,th: SSug-

should leave the room, and that the I:m‘ﬂM
rin-
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c1pa.l's should sit around the table and
continue their talk alone. The Staff did
leamye, wondering what their bosses would
do in their absence; but it was not long
before harmony was restored.

It was then that Lord Mountbatten had
asked’l’ permission to introduce ‘“Habak-
kuk. He had a sample of Pykerete
available to compare with a sample of ice,
and he asked that he might bring it in.
Permission was given, and in came a
member of his staff with a dumb-waiter
on which he wheeled a large block of
ordinary ice and a large block of Pykercte
plus a kitchen chopper. ’

The Strong Man in Pain

Earl Mountbatten asked which of the
ghwfs of Staff was the strongest, and
reneral Arnold (then Chief of the United
btgtes Army Air Forces), took off his coat,
seized the chppper and brought it down on
the.block of ice, which was satisfactorily
:}II)ht. Then he spat on hiy hands, seized
Pe chopper again and advanced on the
fykere’oe, little knowing what he was in
or. He brought the chopper down, but
did not even dent the Pykereto ; instead
he jarred his elbows and gave a shrick of
Eaanh The members of the staffs outside
t,[? eard the blow and had recognised the

e voice of one of their Chiefs in pain
and they became rather worried. ’

My God, They’ve Started Shooting

Then Lord Mountbatten drew his Servic
a(]a;rolvelli and fired a shot at the ice, whilgﬁ
Pyi er:t attered. To demonstrate that
ko %would stand up to gun fire, he
fir an(as ot at t}}at.‘. The bullet bounced
o ar nearly hlt Sir Charles Portal (then

lef of the air staff); and outside, the
vsihxte-faced staff were heard to say ‘ My
God, they’ve started shooting!”

However, the idea of landin i
cay coast was turned down ingf(::rgllﬁ ]gflsa
landing between Cherbourg and Le Havre
and so the idea of using Pykerete pla.tformé
was not taken up, although it had appear-

ed not nearly so far-f
-fetched as s
those that were taken up later. some of

() ——
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RECONNAISSANCE REPORTS ON BRIDGE SITES

TRING every road-engineer’s professio-
nal caveer it will probably fall to his
lot or many occasions to carry out recon-
naissance surveys for bridge sites. The
bigger and more important the bridge, the
higher will be the responsibility devolving
upon the reconnoitering officer, for on his
reports will mainly depend the final
gelection of the site. It is, therefore,
important that the engincer should have a
good grasp of the fundamental factors
which help him arrive at correct decisions.
It is the purpose of this article to provide
the engineer with an aide-memoire on
what to look for and what to inelude in
his report so as to make it ugeful.

What is a Good Site?

9. The characteristics of an ideal
site for a bridge are :—

(1) A straight reach of the river;

(2) Steady regimen of the river and
absence of serious whirls or cross
currents;

(3) A narrow and well defined channel;

(4) Suitable high banks above high
flood level on each side;

(5) Rock or other compact and fairly
unerodable foundations close to the
bed level;

(6) Secure and economical approaches
which should not be very high, long,
or liable to flank attacks of the
river and its spills during floods;
nor should the approaches involve
obstacles, e.g., hills, frequent
drainage crossings, sacred places,
graveyards, congested or built-up
areas needing viaducts, or trouble-
some land acquisition ;

(7) Reasonable proximity to a direct
alignment of the road to be served,
i.e., avoidance of long detours;

(8) Absence of sharp curves in the
approaches ;

(9) 1fitis unavoidably necessary for the
approaches of a bridge to cross the
spill-zone of a river, they should,
while proceeding through the spill
zone towards the river, face
dowunstrecam and not upstream,
facing upstreams will cause heading
up, pocket formation, and danger
to the approaches.

(10) Absence of costly training works
and, where such works are unavoid-
able, the possibility of executing
them largely in the dry ;

(11) Avoidance of excessive construction
work under water ;

Tt is hardly necessary to mention that
ths ““ideal” site never exists in reality.
At every site, one or more of the ideal
conditions is lacking and the object of a
reconnaissance (‘‘recce’’ for short) is to
select the least objectional site.

3. In makingthis selection, the relative
importance to be attached to any one
factor may vary considerably according
to the nature of the bridging problem.
The best compromise is & matter of judge-
ment but that judgement can only be
applied after careful study of relevant
data. 1t is the business of the ‘recce”
officer to collect that data and to record it.

«« Rejection ’ Precedes Selection.

4. The officer deputed to reconnoitre
for a bridge site should first study at home
the largest available map of the area. He
should tentatively fix the limits of the
terrain within which his examination is to
be conducted and make a tentative
selection, on the map, of the sites and
locations that seem to warrant inspection.
The best method of doing this is by a
process of “‘ rejection ”, i.e., by considering
the topography of the reach of the river as
a whole and rejecting such stretches where
the chances of finding a suitable site for &
bridge are negligible.

5. After eliminating unsuitable sites
the *“ Recce’® Officer should concentrate

5 2
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upon the remainder, giving prior attention
to the ‘probable’ site nearest to the line
along which, other things being favour-
able, the proposed road would run.

6. Having decided the site or sites to
which reconnaissance activities should be
directed, the Recce Officer should calculate
the catchment areas at the probable sites
from maps in his possession and get to-
gether any other information readily
available with him about flood levels
discharges, waterways, etc., relating to the

sites and to any bridges on the same river
in the vicinity.

7 He should also take steps to
collect meteorological information like
annual rainfall and seasonal distribution
storm data, direction of prevailing an(i
strongest winds, range of temperature

(seasonal and daily), and humidity
conditions.

If there are existing road or railway
bridges not very far upstream or down-
stream of the site he is to examine

he should write and ask for particulars of
these bridges.

Field work

8. Now the Recce Officer is ready t
start his field work. His party shgulg
include, if possible, the officer who is to be
responsible for carrying out the subsquent

detailed. investigation and preparation of
the project.

9. Equipment :—The equipment which

1';he party will need during field work
includes— :

(1) Tapes and survey chains with plenty
of arrows;

(2) Half a,'dozen bamboo poles, each
shod with steel, marked in black

and white for feet, and carrvyi
flags at the top ; ing

(3) A clinometer or Abney level ;

(4) A dumpy level with staff or, alter-
natively, a straight edge, and an
ordinary mason’s level;

(6) A prismatic compass or sextant ;

(6) A stop watch or, in its absence, an
ordinary watch with a second-hand ;

-6
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(7) A crowbar and a one-inch diameter
steel rod, about 12 ft long, with
one end pointed, and a sledge
hammer ;

(8) Pegs and mallets.
Data to be Collected.

10. The field examination of the site
should be rapid but sufficiently thorough to
enable the officer to include in his recon-
naissance report all the information
indicated in the following paragraphs—or
ab least, most of this information.

Preliminaries.

11. The officer should first write down
the following :—

(1) Name of the river he is to examine,
of the highway requiring the bridge,
and the milage of the probable
bridge site from the nearest town
or identifiable village.

(2) The name of the State and the
District ;

(3) Map reference of the crossing point
or the approximate latitude and
longitude scaleable from maps ;

(4) Location of the nearest G. T. S.
Bench Marks with their levels ;

(5) Nature of the river (perennial, tidal,
snow-fed, or rain-fed, etc.). In the
case of perennial rivers, indicate

low water level and its greatest
depth.

(6) Description (with  dimensioned
sketch showing foundations) of any
existing bridge or causeway over the
same river in the vicinity, giving
reason if the work is unsatisfactory.

(® For an existing causeway, indicate the
maximum depth of submersion, the height
of the Jowest point on the ocauseway above
the lowest bed level, ventage if any,

frequency and duration of interroptions to
traffic.

() For an existing bridge, give the known
clearance above the low water level, lowest
bed Jevel,and H. F, L, 1f any trouble has
been caused by scour or flank attacks on
approaches, give particnlars.

© When a bridge is to replace o couseway and
is sited close ‘to it, other things being
equal, & site upstream of the causeway is
generally to bo preferred ;
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(d) If the proposed bridge is to bo near
another existing bridge on the same river,
the piers of one should not cause diﬁ"ml}lties
for the piers of the vther by giving rise to
eross currents or scour.

He should accompany this preliminary
note with a sketch showing on the sketch
itself the information listed above. He
should also show the north point and the
direction of flow of all streams. (See para
21 below).

Hydraulic Data

12. The following hydraulic data should
be collected :—

(1) Catchment—(a) A traced index map
showing the catchment arca (suitable
scale 1 in. to a mile or smaller)
indicating, if possible, rough
boundaries of hilly country, plains,
forest, cultivated or barren land,
etc. and the general nature of the
goil in the area.

(b) The worked-out catchment are in
square miles from 1l in. or % in.
¢. T. S. maps at (roughly) the site
envisaged for the new crossing.

2\ H.F. L, —(a) High floods generally
leave water-marks on tree trunks
and these are visible for a number
of years after the floods. The marks
congsist of rings of silt (with or
without twigs sticking to them)
round the trunks of trees. Carefully
examine old trees and look for these
marks.

(b) Also ascertain by local enquiry (by
individual, and not collective
interrogation, of old inhabitants)
the points on the ground (or on
trees or structures) scattered over a
wide area, that has been reached by
the highest flood level in living
memory. Show these points on
sketch plans and cross sections, not
necessarily to scale. Then link the
levels of all these points to a
common datum. Where there is a
considerable difference in the levels

reported by the local people, a
difference that cannot be explained
by afflux calculations, let the people
argue the matter out and then use
judgement.
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(8) Velocities and Discharge. Record
any information available from
local enquiry as regards velocity of
flow, slopes of bed or water surface,
and floating debits.

(») If there is a nearby oxisting causeway, the
extent of the afflux caused by it should be
ascertained, if possible. Rough discharge
ficures can often be estimated from this
data.

(b) 3f the reconnaissance is done while the
river is carrying an appreciable discharge,
the time taken by a log thrown into the
centre of the stream to float down a
measured distance gives a rough indication
of the velocity at that level which should
be stated.

(¢) If constants of any of the catchment and
discharge formulae are known for the area,
give figures for discharge based on these.

Siting.

13. Prepare a sketch map, not neces-
sarily to scale, showing the position of the -
sites examined and assess the advantages .
and disadvantages of each site and give -
reasoned preferences for the sites in the
order of merit.

DETAILED EXAMINATION

14. Sites not definitely rejected must
all be examined and assessed for their
merits. If any one site is unmistakably
superior to the others, detailed examina-
tion may be confined to that site only.

Classify information as below :—

(1) Give a sketoh, preferably to scale, of the
croas section of the river at the site consi-
dered. A dumpy level can be used for this
but on “recce” workit is preferable to use
an Abney level or a clinometer or even a
ghat-tracer, Even without these instru.
ments, much useful information can be
obtained by oye observativn alone with the
Lelp of marked bamboo poles, a tapo, and a
mason’s level. Cross-gections can be rough-
ly gauged from temporary siting-flags eract-
ed on each bank,

(2) Mention whether the reach is straight or
curved ; give the length of the ‘‘straight”
and the approximate position of the site om
the “ straight’’,

(3) Show in the sketch a'l tributary streams
entering the river within a roasonable
distance (say 5 to 10 times the width of the
river) upstream of the site being examined,
Give the approximate discharge of these
tributaries as ascertained from the catchs
ment area map, '
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(4 Ascertain, if possible, the depth of the
deopest scour hole below H. F, L. and men-
tion whether the hole is in the normai
chaunel, against a hard bank obstraction, at
a carve, or “local ”, caused by a whirlpool.

(5) In wide, meandering, alluvial rivers, indicate
the width between stable banks, the position
and wilths of “nodes”, i.e. the points at
which the stable banks come closest to cach
other, and the width and depth of the chan-
nel during *“dry ” weathor, ordinary floods,
and high floods. Also indicate roughly tho

radii of the larger, meanders taken from tho
map.

(6) Show in the sketch plan the conditions of the
approaches for 1000 ft on each side of the
site being examined and sketch-in the align-
mont of the proposed approach road. Run a
lino of levels with aa Abney levol, clino-
meter dumpy level, or by boring rods to eye
measurement, along this alignment and use
a compass to show roughly the tangents of
curves.

15. Bed Material and Foundation:—
Indicate on the cross-section the bed
material on the surface, and also a litsle
below it as ascertained by probing with an
iron rod, and say whether the bed is fairly
homogeneous.

(1) If rock is exposed in the bed, indi-
cate its position.

(2) In the case of sand, record whether
1t 1s guartzy, very micacious, very
coarse, coarse medium, fine, or very
fine. .

(3) 1In the casc of clay, record whether
it is sticky, stiff, loamy, loose, or
soft.

(4) In the case of boulders, record
whether they arc large or small,
angular or rounded, and give their
approximate size.

Note —State also the nature of the
soil surface in the approaches.

(6) Then, probe deeper into the (dry) bed
of the river with a steel bar (1 in.
diameter is usually enough), using
a sledge hammer and note the move-
ment per blow, or the number of
blows per foot sinkage. If the bed
material alters within the range of
the bar (12 ft length is convenient),
the fact can usually be recognized
and sometimes samples remain
attached to the point of the bar.
Aim at finding rock.
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16. Banks :—Sfate whether the mate-
rial of the banks is rock, clay, loam, very
sandy soil, or pure sand, etc.

If any rock projects from a bank into
the river in such a manner as to detlect the
current or cause serious whirls, give its
position. If any bank is seriously eroded,
or silted, indicate the position.

17. Supplies of Materials :—State
what building materials can be made avai-
lable, their quantity if limited, quality,
source of supply, distance and means of
communication, and methods of transport.

Specially mention the following :—
(1) earth for ecmbankments ;
(2) puddle clay :

(3) building stone, hard filling, pitch-
ing stone;

(4) stone suitable for concrete aggregate ;

(5) bricks, brick-clay for local manu-
factures ;

(6) lime; _specially  mention kankar
lime, if available, and its quality ;

(7y sand:

(8) timber.

/

18. Labour, Staff, Amenities. Classi-
fy the required information as follows :-—

(1) Skilled or unskilled labour ; availa-
ble locally or to be imported and if
to be imported, from where ;

(2) Existing facilities for housing labour
and staft at or close to the site of
work;  need for building such
accommodation. Mention building
facilities cspecially what kind of
roofing can be provided.

(3) Nc:'u'est village or market from
which supplies can be obtained ;

(4) Healthiness of thesite; quality and
quantity of drinking water supply ;

(5) Any special services obtainable,
e.g., medical facilities, piped water
supply, post and telegraph office,
and electricity for domestic or
power use (state A. C., or D. C., vol-
tage, phases, frequency).
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WRITING THE REPORT

19. The report should be brief and to
the point but must not omit anything
relevant. Clear, bricf, and crisp reports,
accompanied by sketch maps, give a far
better picture than do long narratives.

(1) The Recce Officer will have to apply
a broad vision and commonsense
to the problem taken as a whole.

(2) 1f only one site is predominently
superior to all others, the Recce
Officer should recommend that any
subsequent  investigations be
confined to that site only.

(3) 1If several sites merit consideration,
: he should give his own order of
‘their respective merits.

(4) In either case he should recommend
the scope of the subsequent detailed
investigations and surveys needed
to obtain the full data required for
the design of the bridge. ~ -~

() The scope of the detailed investi-
gation may vary from a very brief
local survey for determining loca-
tions, reduced levels, and sections in
the sirvler cases, to fairly compre-
hensive investigation of topographi-
-cal, hydrological, and geological
data including exploratory borings
of the subsoil, in the more ecompli-
cated cases. ’

(6) For economy as well as speed it is
necessary that the scope should be
limited to actual requirements and
intelligently -drawn up reconnais-
sance reports dre a great help in
this. -

(7) Sketches. The most important
parts of the Report should be the
sketches. These should give not
only information about the site
under consideration but of the

(i) configuration of the river and
its tributaries, for a distance of
from five to ten times its width,
upstream and ‘downstream of
the site,

(ii) rough levels upstream and
downstream of the whole length
shown in the gketch ;

9
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(iii) alighment and levels of the
approaches to each site;

(iv) position of nallahs, hills, tanks,
lakes, temples, and all obstruc-
tions that would lie in the way
of locating alternative approach
roads to the site.

(8) Points the Recce officer should
remember.

(i) He is concerned with selecting the
best possible bridge site but this
does NOT always mean the place
where the cheapest bridge can be
built. The best site is generally the
one where the cheapest bridge with
its approaches can be built.

(i‘i) He must think of the road and
avoid long diversions if possible.

(iii) He must also think of the road-
needs of the traffic that is going to
use the road for the next thousand
years and avoid sharp curves, steep
gradients, blind approaches ete.

(iv) He must also think of the origin
and destination of traffic that will
cross the river after the bridge is
built and locate his site as far as
possible to suit the needs of present,
and more important, future needs
of traffic:

(v) But he must not be influenced in his
decisions by local vested interests
either in land, or in traffic.

(vi) In brief, the recce officer is to select
the best site, not only the best site
technically, but the best site
having in view the long-term
prosperity of the country. The
recce officer has a difficult and
important task to perform.

Mistakes.

20. It may help the recce officer in his
work and in writing his report to think of
mistakes that have been made in the past
by some of his predecessors. A few of the
worst mistakes are listed below :—

(I) Bridge sited immediately down-
stream of a junction of two big
rivers. [This mistake comes of

looking only at a site and not
upstream.]

3
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(2) Bridge undermined after construc-
tion owing to regression of soft rock
in the river bed. [This mistake
comes through the recce and survey
officers not looking immediately
downstream  where there were a
series of waterfalls rapidly travelling
up the soft-rock bed of a river.]

(3) The designs of two bridges were
interchanged and each was built
over the stream for which the other
was intended. [This extraordinary
mistake occurred because the recce
and survey officers did not take
enough trouble to show the exact
sites of the bridges on their plans
with reference to neighbouring
villages, the streams themselves,
and the approaches. The construc-

tion officer, of course, also acted
without intelligence.)

(4) Site involving deep foundations
selected when there was a site with
rock at no great depth only 700 ft
downstream. [This mistake would
not have occurred had the recce
officer sketched the course of the
river downstream because there were
surface indications (configuration
of the banks and rocks on the banks
on each side) that indicated the
probable presence of rock at no
great depth helow the bed.]

(5) Bridge much longer than necessary
was built. [This mistake occurred
because the recce officer did not
notice that the widespread of the
river from bank to bank at the
selected site was due to the presence
of an old causeway which had
frequently been outflanked and
extended in the past. Half a mile
upstream and half & mile down-
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stream the river had accepted a
much narrower bed.]

(6) Afflux caused by guide banks
flooded some villages. [This mis-
take occurred because the recce,
survey, and construction officers did
not calculate probable afluxes and
did not examine the levels of‘the
country in the immediate neigh-
bourhood of the site.]

(7) More money was spent on the
approaches to a bridge than on the
bridge itself. Had the bridge been
built 200 ft upstream, the total cost
would have been halved.

The mistakes quoted are mistakes that
have actually occurred in the past. The
list could be made much longer. In nearly
every case thce mistake arose because,
first the recce officer. and then the survey
and construction officers, had their noses
glued to a particular site and neither
looked upstream nor downstream, nor did
they look to the right or the left hand
approaches to the bridge. They were

obsessed with a particular BRIDGE
SITE.

21. This aricle is hcaded ¢ Reconnais-
sance Reports on Bridge Sites’’. Let the
recce officer observe the plural in the word
‘““gites ” and look upstream and down-
stream of the river and to his right and
left on the banks. Let him then make
sketches of what he sees, putting in
names of villages, a north point, direction
of flow of his river, sketches of hills and
nallahs, temples and graveyards, in fact
of obstructions of all kinds. Let him .

(1) Use his eyes, and

(2) Record what his eyes have
seen.

e (e

WHAT'S IN A NAME?

The < Irish Times’
shillings in the wages
District Council has 4

* reports that afier approving an increase of eleven
of scavengers (lo £5 Gis. weekly), Athlone Urban
ecided o call them scubadoirs in future,

[Does it mean « Harijans P?2—Ed.)

[From ‘The Surveyor '—Novw, 17, 1951)
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BELGIAN PRACTICE*

ERS, contractors, and public
EN%VI(E& officials will be inj:erest;ed in the
Belgian concrete road-building technique.
It is the purpose of this article to give
some information on this subject.

. . . ;

Concrete Mix.—The specifications o
the Belgian Highway Department are as
follows : —

21 cu. ft crushed stone 3" to 1%":

11 cu. {ft crushed stone {I',’ to ';4"

11 cu. ft crushed stone 1/8" to |

11 cu. ft sand

1,000 1b high resistance portland
cement.

Bt i f por-

The crushed stone may consist of p ‘

phyry, hard limestone, hard sandstone, or
crushed slag.

Water Content.—The water content,
i.e., the water-cement ratio, is not specified,
but one of the most important require-
ments is that the concrete must be as dry
as possible ; this means .that no slump is
allowed, which is quite a contrast with
the American practice.

High Strength.—The only requirement
is the following one: the compre,:ssn;e
strength, measured on cubes (8" x 8" X 8")
at 56 days must reach a minimum of 8,500
b per sq. inch. This high figure can be

obtained thanks to the rather high cement.
content and to the dryness of the con-
crete.

Slab Thickness.—On an average road
paving project, the thickness of the slab
is 8 in. On ordinary roads no reinforce-
ment is ever used, nor any load transfer
device. The general use of a 6-in.
granular base makes it unnecessary and
no pumping action is observed under the
normal traffic. A waterproof paper sheet
between the slabs and the base is a general
requirement.

iageway.—The usual width of a
3-gzgrl}?§vem(§1t is 30 ft or 35 ft Such
a width is used on the main highways.
The pavement is constructed either in 2
lines of slabs (15 ft or 174 ft) or 3 slabs
(10 £t or 11 ft 8 in.)

On 2 lane roads, the pavement width is
usually 23 ft and it is made up of two
slabs, with a longitudinal joint. The
thickness is uniformly 8 in.; no thickened
edge is ever built.

Freeways.—Four-lane divided freeways'
are now under construction in Belglu_m.
These are composed of two 23 ft wide
pavements, This width is distributed as
follows :

* Abstracted from an article in ¢ World Consiruction ’ — Septomber-October 1961,
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two 2 ft wide edge slabs, 7 in.
thick, used as rail supports for the
movement of the equipment. After
completion of the pavement, the two
edgo slabs are surfaced with a1l in,
thick asphalt concrete.

a 19 ft wide pour, with two 9L ft.
slabs and a central longitudinal joint.
This part is built either in (a) two
layers 5 in. and 4 in. depth, respec-
tively, where there is no reinforce-
ment, i.e. on hard sub-bases; or (D)
in three layers: 2 in., plus reinforce-
ment, plus 3 in., plus 4 in. when the
sub-base is soft and deflection may
tend to occur under traffic.

Equipment “ Train’’ on Freeway
. Construction.

The equipment used on the freeways
differ widely from that used on ordinary
highways. In the former case there is a
succession of equipment, actually an
clectric powered train supplied from a
bridge-mounted diesel power unit.

After completion and curing of the two
2-it edge slabs, and compaction of a 6-in.
granular base, a l-in. layer of -sand is
spread and the ““train >’ may start. The
“train”’ is as follows :—

& tamping machine

waterproof paper,  rolled on
the compacted base

the electrical plant (2 diesel
groups, operating 2 gener-
ators totalling 64 KVA)

first conerete mixer, supplied
by a narrow-gauge railway
(the wagons are divided in
5 bins: 4 aggregates, plus
cement)

t

- first distributing machine

- first vibrating machine (15-
h.p., 3,600 r.p.m.)

3 - la}yl'ing the reinforcement,
- when needed (12 ftx8 ft
Needed panels of welded wire)
only
where - second concrete mixer
reinfor-
cement - second distributing machine
is used .

- second vibrating machine

| (15 h.p., 8,600 r.p.m, i
J finisher P, with
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—~ a repair shop, also used as
shelter for the workers

- the protecting and mobile
sheds above the fresh laid
concrete.

_ The usual performance of the equipment
is 650 ft per day with a 19 ft width.

The Highway Department is now con-
templating to abandon tha use of reinforce-
ment and replacing it by sub-base stabili-
zation ; it is not to be forgottenthata very
dry concrete is used, and the presence of
reinforcement between two layers of such
concrete can somewhat be compared toa
horizontal joint, which is in no way
favourable for the structural unity of the
slab. This is why additional vibration is
used to help the interlocking of the two
layers through the reinforcement.

Equipment on Ordinary Roads

The equipment used on highways other
than freeways is much simpler; instead
of a “train,” only one machine (with & 15
h.p. diesel engine) is used. The mixing of
concreto is done in a fixed installation,
near a railway station, and the mixed
concrete is hauled by trucks to the field.
The usual capacity of the mixers is 36 to
40 cu. ft. The former practice of using a
smoothing device has been abandoned, in
favour of a certain roughness of surface
texture. The performance of machine can
reach 600 ft. per day, with 10 to 12 ft
width and 8 in. slab thickness.

~ The main reason for the use of a spread-
ing machine on ordinary highway work is
the need for counteracting the segregation
of the components of concrete caused by
long haulage of mixed concrete, the
practice of dropping the concrete between
the forms from a 3- to 5-ft height, and
the practice of distributing the concrete by
hand, with rakes, from the truck load.

Joints.—The usual practice is to build
a transverse joint every 40 to 50 ft and a
longitudinal joint at the centre-line. The
transverse joint is composed of a 6-in.
high compressed cork plate impregnated
with asphalt, placed upon the base, and
capped with & removeable steel plate.
After curing of concrete, the steel plate is

removed and the upper part of the joint
filled with bitumenl.)p P o
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When the pavement is composed of 2 or
3 adjacent lines of slabs, built separately,
the longitudinal joint consists merely of a
bituminous coating on the vertical face of
the contiguous slab.

In order to improve the construction of
transverse joints, a new machine was
built recently. It consists of a long,
sturdy steel plate or knife, which is vibra-
ted and forced 4 in. down into the con-

Jonuary 1962

crete, about one hour after its completion.
Two horizontal plates are pressed simul-
taneously upon the concrete, on each side
of the knife, to prevent any deflection of
the surface. After the knife has been taken
out, the removable joint, takes its place,
and bituminous material is poured in it
after curing. The result is & dummy joint,
but its construction gives better results
than the usual practice as no discon-
tinuity oceurs in the compaction.

I would like to tell you a little story of a young lieutenant who
found himself in charge at Tobruk, in the course of the North African
Campaign with refugees troops, prisoners and, a thousani and one
other people crowding in upon him. Rations were reaching a somewhat
parlous condition, so parlous indeed that he felt impelled to send out a
sigral setting out the situation in which he found himself, and requesting
advice and help. Judge of his astonishment when the return signal came
back in just these few words: ¢ Over to you: Take care you do not get

eaten. .

(From * The Structural Engineer *—Junc, 1951)

THE OLD PIONEER SPIRIT

An old American farmer of pioneer stock received a Government form
to fill in. Slowly and painfully he filled in the answers to the many
questions asked by some chair-borne bureaucrat in Washington, gelting

“angrier and angrier as he went along,

’

Then he came to a ruled-in blank rectangle marked ¢ Donot write here, *’

Angrily he scrawled across it,

. Ul write where I damned well please, ”’
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BRIDGING INDIA’S RIVERS

THE BARAKAR BRIDGE

NEARLY exactly two hundred and fifty

miles from Calcutta, the Grand Trunk
Road (National Highway No. 2)crossesthe
Bairakar river in Bihar over a brand new
bridge which came into use only last year.
Travelling over it the motorist wiil be
tempted to stop and get out to have a close
look at this imposing concrete structure.
Outwardly there will not be much to see

the road and the bridge will be in the mid-
dle of a lake which will flood the surround-
Ing country when a dam under construc-
tion a few miles away is completed. Then
the piers will show only a few feet above
the lake waters When this happens it
will be worth the motorist’s while to g0

again and stand on the bridge i 5°
dle of the lake. . ridge in the mid

A view of the completed bridgo,

screw-pile bridge are atill seen,

~N

of the intricate pattern of mj

rods that have been woven illlliz(l)gléﬁbé ;g,ele({
concrete to form the graceful superstri-
cture that is 5o pleasing to the eye ‘ He
may, however, possibly feel tha.f the
approaches are on very high embankmentg
and that the piers are high and lank ‘
rather thinner than usual, - Ay and

If he enquires he will learn the reason
why—a few vears hence, he will he told
?

In the background the remainiuyg

two spans of the

[Photey B. B, § Jessop Comst, Co, Lig.)

The new bridge lies between the ruins of
two old bridges. A few hundred feet
downstream stand the remains of the
abutments of a masonry bridge-9 arches of
50 ft - which collapsed at the age ofl 71
years in 1911 after a week of incessant

rain which brought an ** ynpreced ”
flood (H.F.L. 1212.7 ft) precedented
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Remnains of a collapsed abutment.

A screw-pile bridge (5 spans of 105 ft)
was built in 1914 just before the first World
War. History repeated itself in September
1946 when a wet week culminated in 10
inches of rain in one day and another
< unprecedented >’ flood (H.F.L. 1216.3 ft
this time), accompanied by a cyclonic
wind. Three out of the five spans disap-
peared overnight. Two spans are still
there.

The new bridge is of the cantilever-cum-
suspended span type in reinforced con-
crete designed to the specifications of the
Indian Roads Congress for 2 lanes of Class
A loading and, alternatively, one lane of
Class AA loading. This particular type of
span was adopted as it does away with
the possibility of unknown stresses occur-

ring on account of slight movements of the -

supports. Moreover, materials required
for this type of construction were easily
available for this bridge within economi-

cal distances.

The main dimensions of the bridge are:

Overall length face to face of abutments,
607 ft ; distance apart of centres of piers,
92 ft ; height of pier shafts from plinth
Jevel to hearing seat, 44 ft; width of pier

&
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shaft, 5 ft; length of pier shaft, 28 ft 4 in.;
width of roadway, 24 ft; maximum depth
of main girders, 10 ft at piers: minimum
depth of main girders and suspended span
at the centre of the span, 4 ft; present
maximum high flood level, 1219.56 ; new
high water level after the Tilaya Dam is
built, 1230.00 (this accounts for the extra
height—10 ft 6 in.—of the piers); catch-
ment arca above the bridge site, 276 sq.
miles.

' Costs

The bridge has cost Rs 1,62,000/- for
foundations, Rs 4,88,700/- for substructure,
and Rs 4,59,500/- for superstructure. The
approaches (embankment and shore spans)
have cost Rs 17,86,000/-. The earthwork
was done entirely by manual labour. As
a measure of economy eleven shore spans
(six arches of 46 ft span on the Calcutta
side and five on the Delhi side) were intro-
duced on either side of the main bridge
where the lake waters will be deep.

The total cost of the bridge was Rs
29,62 205/- which works out to Rs 1,753/
per running foot, leaving out the cost of
the approaches, or Rs 73/- per sq. ft of
the roadway.

A portion of the Scrow=pile bridge
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Calcutta side span nnder conatruction,

CeIlplar Construction.--With  the
exception of the suspended span, the entire
bridge, i.e., piers, abutmen.s, and super-
structure are builtin cellular construction.
The pier shaft which looks solid is, in
re.ahty., & 3-cell vertical cantilever b:aam
with high-grade concrete walls only 8 in,
thick, reinforced with vertical bars, one
inch square, at 14} in. centres. For
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stability the hollow colls are plugged with
plupl ooncrete to various heights to suit
design requirements. Because of the
great height exposed to the water current,
the piers have been made very slim so as
to offer the minimum obstruction to the
flood waters.

The abutment walls vary from 8 in. to
17in. in thickness. The abutment cells
were plugged solid with sand.

Very careful caleulations were made in
the case of the piers and abutments for
‘“ 8ilo ”’ stresses which might be caused by
the bursting action of the wet concrete or
granular sand plugs. :

One abutment "and two piers were
constructed with open foundations, the
other foundations being designed for
cofferdam construction. Taking advantage
of the lessons of the two previous bridge
failures, the designers took all foundations
down to solid, hard rock. Up to plinth
level the foundations are in reinforced
mass ooncrete. . '

Superstructure.—The main 8pans are
fu!ly cellular, the top slab being 9 in.
thick (with 3 in. extra wearing coat), the
bottom slab 5 in. to 8 in. thick, and the

o
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four webs 9 in. to 15 in. thick with diaph-
ragms so arranged that the whole span
acts as one large beam. The gross steel
area noar the centre of the span is 135
square inches and the design provides for
the shear to be taken either by the concrete
alone or by the web reinforcement alone.

The expansion bearings of the main
spans consist of a row of four Meehanite
high duty cast iron bearings of a design
specially developed for this bridge.

The suspended span (25 ft) is non-cellu-
lar, designed as a standard, straightfor-
ward beam, the only special feature being
its closely machined, pressure lubricated,
phosphor-bronze-plate, expansion bear-
ings.

The railing is pre-cast with a few main
uprights monolithic with the slab.

Lifting Shuttering.—The pier shafts
were constructed by means of specizlly
designed lifting shuttering operated
inside guide frames. If rapid-hardening
cement had become available the building
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A view of the main centring.

of the shafts would have been one continu-
ous pour from the plinth to the bearings.

The shuttering for the main span was
supported on specially designed steel
framing and centering adjustable for the
varying levels of the river bank.

PALE MR. PALING
In the House of Commons an excited Labour Member, a Mr. Paling,

called the Conservatives ** dogs. *'

There were loud cries of ** Withdraw,” “ Withdraw > from the Con-

servative benches.

Before the Speaker could intervene, Mr. Churchill stood up and said:

“ I do not want Mr. Paling to withdraw. Mr. Paling has called the
Conservatives dogs. Does Mr. Paling know what dogs do to palings?” .

[We are relinbly informed that it is not true that Mr. Churchill illustra-
ted his point by standing on one leg and lifting the other slightly —Bd]

. (o
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BOMBAY ROADS

(Eatracted from ¢ The Times of India’'—November 30, 1951).

ROAD planners will share the regret

expressed by Dr. F. P, Antia that the
Planning Commission should have driven
the last nail into the coffin of the Nagpur
Plan for roads, and provided over the
next-quinquennium less than one-third of
the expenditure proposed in that project.
However, the Indian Roads and Transport
Development Association has shown a
tenacity worthy of the cause it sponsors
and the legions who suffer from want of
communications and neglected roads have
reason to be grateful to this body. Some
day one hopes, its pleas will fall on
receptive ears, now obsessed with nothing

but the reverberations of the general
elections. :

Separate Road Departments

Meanwhile, it is of the utmost import-
ance that such funds as have been provided
should be properly utilised. This is being

done in States like Uttar Pradesh, West
Bengal and Madras, which have separate
Roads Departments manned with’ their
own personnel. The President of the
Bombay branch of the I.R.'T.D.A. urges
emulation of this example by Bombay, a
Stats once notable for its pioneering efforts
in all good causes. Unhappily, those who
rile Bombay to-day are more concerned
with the propagation of their own narrow
ideologies than with the maintenance of
the premier status of this once proud
province.
Lapses

In Bombay road grants lapse for lack
of use, the reason being the absence of a
separate roads organization and the diver-
sion of the P.W.D.’s energies to buildings
and irrigation. Bombay also lacks road
experts since these can come only with
the development of a special roads section
and it has happened that engineers re-
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THE TRANSITION FROM BOMBAY TO HYDERABAD ROADS
(With apologies to Messrs Shalimar Tar Products (1985) Limited,)
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i i lifi-
ning from abroad with special qua
E:.;?olrrxlg for road building are posted 1t;o
other branches of the Public Works

Department.

Visitors and wayfarers cannot but ncl)ote
the unflattering contrast presenfeeﬁl thy
Bombay’s pit-studded roads Wit e
smooth-surfaced  arteries which dr}fn
through the neighbouring State of Hy Ie (ai
bad. Even if new highways are not ial ;
much comfort will accrue to travellers anc
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considerable savings to State transport if
existing roads are maintained in good
condition.

The Bombay Government did well to
appoint recently a special Deputy Chief
Engineer charged with the care of roads,
but results will ensure only if such
specialisation filters down from the highest
to the lowest administrative levels. What
is true of Bombay is true of other
States.

DIFFICULTIES

i Meulties of bidding farewell are accentu-
elz)t:‘gi%; zze iitroduction be'ween Frankfurt

and Dortmund, Germany, of trains with
accommodation ab lhree levels.

{From Modern Transport’ August, 11,1951.)
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HERE AND THERE
1. ROADS FOR QUICK & DEPENDABLE TRANSPORT

BECAUSE highway transport is quicker

and more dependable than rail trans-
port, the higher-tariff products are general-
ly carried by truck.

Milk is hauled four to five hundred miles
by road truck to New York City. Seventy-
nine metropolitan areas having a combined
population of 25 million people receive
their entire milk supply by highway.

Citrus fruits are carried from Florida to
New York by truck.

Cattle are transported more quickly and
often more cheaply by truck than by train.

The highway is part of the assembly
line for certain motor cars that are built in
the south and that receive parts from the
west,. '

During the war one industrial concern
had four plants located in three cities:
forgings were made in Plant A, heat treat-
ed in Plant B, machined in Plant C, and
assembled in Plant D. Trucks hauled the
material 100, 100 and 15 miles successive-
ly for these processes.

(From Road Research Technical Paper
No. 22)

{Bituminous Roads in North America)

2. AMERICAN TRAFFIC

HE concentration of traffic varies so
much throughout the country that the
average figure of 1,500 vehicles per dayon
all roads has little significance. Traffic
concentration varies from a few hundred
vehicles per day in the southern middle
country to 100,000 vehicles per day on
highways in New Jersey: 70,000 vehicles

travel each day over the Oakland-Bay
Bridge between San Francisco and Quk-
land.

(From Road Research Technical Paper
No. 22)

(Bituminous Roads in North America)

3. SIZE OF LETTERING ON SIGNS

motorist is supposed to be able to read

a motor-car number-plate. in good
light at a distance of 25 yds., and these
numbers are 35 in. in height. The infor-
mation on & road sign cannot be very use-
ful to a passing motorist when he is within
say 9 ft of the sign, owing to the skew
angle at which the sign is then seen and
the relative movement of sign and driver.

For 3% in. letters, therefore there is a
distance of 75 less 9=66 ft along the road
at which the words can be read, and the
reading takes two seconds. Therefore, if
the vehicle is travelling at more than 66 ft
in two seconds, or 33 ft per second, the
information cannot be absorbed. It should
be noted that the above is true no matter
how far away from the junction the
approach direction sign may be located.

The figure of two scconds which I have
used is only a rough one for purposes of
illustration, but if it is correct the coneclu-
sion is that for

Trunk Roads (Standard speed, 70
m.p.h.)

lettering of a size 34 in. by 70/224 =
approx. 104 in. letters are
required.

For other Class I roads (Standard
speed, 60 m.p.h.)

lettering 34 in. by 60/22} = approx.
9 in. letters are required.

For Class II roads (Standard speed,
50 m.p.h.)
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lettering 3} in. by 50/224 =approx.
7 in. letters are required, and
$0 om.

For a sign of less than average comple-
xity (e.g., one second reading time' the size
of Jetters can be correspondingly reduced.

; January 1962
Also, in those cases where the junction
cannot be approached at the standard
speed, the size of letters could correspond
with the highest speed at which the junc-
tion could be approached.

(Extracted from *The Surveyor —Aug.,
25, 1951).

4. UNFAIR COMPARISONS

T the anniversary luncheon of the Insti-
tute of Transport, Lord Brabazon drew
comparisons between the safety of experi-
ences of different forms of transport. Not
one single fare-paying passenger 1 a
British ship during 1950, he emphasised,
lost his life in an accident. Onthe rail-
ways only three passengers were'killed per
thousand million passenger-miles. The
comparable rate for passengers in motor
transport was 12 and in the air as high as

62, although the latter was a worldwide
figure and much higher than the United
Kingdom average. It wag even more sur-
prising, he said, that as many as 7,000
people a year were killed by accidents in
their homes, and in any event, he conclu-
ded, he knew of no means whereby a
man could leave this world alive.

(Baxtracted from ¢ The Shipping World e
Nov. 21, 1951)

5. FAST DRIVING INCREASES TYRE WEAR

Averago spoed

Mileage Ilxpectancy

The table on the right using 30 m.p.h. Normal

30 m.p.h. as normal, shows 40 m.p.h. 769% of normal.
the effect of higher speeds 50 m.p.h. 59% of normal
on the mileage expectancy of 60 m.p.h. 43% of normal

car tyres (correctly inflated).

70 m.p.h. 309/, of normal

(From ¢ State Transport Review’ Bombay—Nov 1951)

6. WORLD MOTOR TRAFFIC

CCORDING to the latest figures publi-
shed by ¢ The American Automobiles’
there were, in January 1951, 6,90,45,408
motor vehicles in circulation in the world,
an increase of about six millions as com-
pared with the preceding year. The distri-
bution was:

Africa 12,22,502
America 1,26,45,656
Asia 10,56,929
Europe 1,22,64,598
Oceana 18,55,723

(From ‘“ Revue Generale des Routes cf des
Aerodromes ’—October 1551).

7. DRIVER Vs. DROVER

WHAT is the position concerning motor

vehicles when meeting catile on the road?
If the driver slops his vehicle and waits for
the ca'tle to pass can he sue the calile owner
for any damage done to his vehicle by the
cows which sometimes stampede?

21

In overlaking caitle the moise of the
engine appears sometimes to frighten them.
If they then cause damage to the vehicle who
would be held responsible? If the catlle
drover indicales to the driver that he may pass
18 the driver then responsible for anything ?
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Are cattle drcvers under an igati

L obligation
-to keep their herd to onesife ?{Jf tk,ngmad
and what is the position with regard to the
movement of cattle during the hours of
darkness?

The courts are very tender of the rights
of those who drive cattle on roads and of
the rights of their owners. You do not
say whether there is a drover with the
cattle If there is, he and his employer
might be held liable for negligence if the
cattle stampede—the negligence being that
the drover failed to control his herd. If
there were no drover, then we think that
the motorist is bound to look out for the
chance of the cattle stampeding. An
action at common law for merely permit-
ting cattle to lie about or walk about on a
road will not succeed unless their presence
amounts to a common law obstruction.

The same answer must be given to the
first question in the second paragraph. A
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driver is bound to anticipate that his
engine may frighten cattle, and we do not
think Le could recover for ‘damage caused
by cattle which he himself had frightened.
It the drover signals the motorist on, that
1 a signal to pass, Kven so, the motorist
must pass with due care. The driver

would in this case not be responsible unless .

tl;tlj ecoul(l be shown by the cattle owner that
mlot ‘t‘noto'rlst was carcless, and the

‘ orist, if he proved that he was not
careless, could recover.,

m .

There is no rule that cattle drovers
must keep their herds to one side of the
road. In the dark drovers must certainly
be carcful, and a motorist may he able to
prove that the drover was not so. If the
drover has another man with him he is
bound to send the extra man forwa,rd.

(Exlracted from < Motor Transport”
Nov. 3, 1951)

8. *EVERY THIRD CAR IN U.S. A. NEEDS
SERVICING FOR SAFETY

APPROXIMATELY one out of every

three cars checked in a recent nation-
wide sampling of vehicle condition wag
found in need of ‘servicing for safety. ”’
Of the 10 items checked, brakes and lig}its
stood out as parts most frequently in need
of service attention.

A sample safety-check of
360,000 vehicles was Zna,de by ],165n:.?111;}i
mobile, truck, and tyre dealers in all
States and the District of Columbia. In
an over-all analysis, one out of 10 brakes ;
one outof 12 rear lights; one out of lé
headlights, and one out of 15 windshield
wipers led the list of 10 items checked and

:::;re ipund to be in need of maintenance
ention for safe vehicle operation.

Included in the sample safety-check
;vere 311,350 passenger cars and 47,800
rucks. - Onthe basis of the highest check
0 le.aJch ltem, the following estimates of
vehicles needing maintenance attention
were derived : total cars, 95,366 or 30.6
per cent,; total trucks, 12,906, or 27.2 pér

cent ; shi g
C::t. total vehicles, 108,272 or 30.2 per

Items checked, b
» by type and the percent-
age of cach to the total number of%arts in

need of mainten i
in the Tabi ance attention are shown

br;tl:{eex:s Checked : ; Passengel: Cars Trucks All Vehicl
rear lights 2}%% 19.8% 4,629 13.29 36,041 187
headlights 93004 {gg? 1,544 20.37, 31,479 16.2%
v;m@shield wipers 20,490 12,99 ‘3',24;2 5431/ 28,840 14.99
stering 16635 105% 2,867 760 Yo g0 by
txresus system 12,869 8.19 3,194 9.'17“ 16’322 0-9%
b 12,345 73/ 1,700 4.8% 14243 ggé
born 0,3 9.3%, 2,486 7,1% 10,947 T

. , 6,389 4.09 g 5.6%
rear view mirror 1,958 %gé g:gg? ;ng 2,29?3 ;Lg;’é)

TOTALS

158,988 100.09

TR e —
From Highway Research Abstracts, Septembor 1951,

35,141 100.09 194129 100,07,
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9. AN IDEAL COMBINATION

DIFFERENT approaches to planning

are made by engincers and architects.
The former count the cost, feasibility and
probability of exeeution. Architects plan
for ideals regardless of cost and sometimes
of probability of execution. It scems as

though a combination of architect and
engineer produces the best results, as in
the City of Westminster Plan, 1946,

(From * Roads and Roal Construction’—
July, 1951).

—

10. A TIP TO AUTHORS

HE Authors of various papers found it
difficult to realise that it is better on
such occasions to lay aside their manu-
seripts and to use their personalitics in an
attempt to convey a *f message,”’ which
will not only arouse the immediate interest
of their listeners, but leave them with
something upon which to ponder. Asa
result, they may be led to a further study

of the papers, so that its intrinsic value
and the reputation of the author may both
be increased. As it was, it is not going
too far to say that very little of value was
contributed in the discussions, and the
impression left on many of those present
was soporific rather than stimulating.

(Extracted from ¢ Engineering ’—June 29,
1951).

———

11. OUTSIDERS ALL

S it not a curious thing that unmistakable
advances in arts, in thought, and in
craft are brought about so frequently, not
by properly equipped and properly in-
structed people, but by outsiders ¢

Einstein was in his youth an employee
in the Swiss Patent Office ; Marconi spoke
of himself as an amateur ; the use of rein-
forced concrete was first demonstrated by
a French gardener; Henry Ford was a
garage man; the designer of the Great
Eastern, a steamship 50 years ahead of
her time, was Isambard Kingdom Brunel,
a civil engineer with no training in naval
architecture ; and his assistant, Froude,
also a civil engineer, was the man who

established the empirical laws of ship
propulsion.

It is curious, too. that Colonel Crompton,
who achieved so much for electrical
development, started life as a naval cadet
in the Crimean war, afterwards went into
the Army, and only acquired a kind of
accidental interest in electricity and
engineering. Bessemer attacked the steel
problem as an outsider who broke away
from the traditions of the steel trade.
Parsons, the inventor of the steam turbine,
broke right away from established steam-
engine practice, with which he could
scarcely have been fully conversant.

(Eatracted from ¢ Engineering —J une 22,
1951).

12. ROAD SYSTEMS OF EUROPEAN COUNTRIES

THE Permanent International Associa-

tion of Road Congresses has decided
to start republishing its report which has
not appeared since the war.

Before coming to regular publication
and in view of the coming Congress in
Lisbon in September, 1951, the Committee
of the Assooiation has brought out two
bi-lingual issues (English-French) which
include, over and above circulars giving

23

comprehensive information about the
Congress, a series of articles summing up
the road situation in & certain number of
European countries: Portugal, Belgium
Denmark, Spain, France, Italy, Holland,
Luxembourg, Norway, United Kingdom,
Sweden and Switzerland. ’

These accounts make it mpoggi
: : 88ibl
compare t}}e various solutionspthat }e;a\i;z
been applied to different administrative
H
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financial and technical problems regarding
the maintenance and development of road
systems and to draw useful conclusions.

The two issues in question are prefaced
by the President of the Permanent Inter-
national Association of Road Congresses :
M. Daniel Boutet, Inspecteur General des
Ponts & Chaussees, Vice-President du

January 1952

1(;'onseil General des Ponts & Chaussees, in
aris.

[Both issues are availuble in the library of
the Roads Orgunization and members of the
!ndwn Roads Congress can obtain them on
toan on request to the Secretary...... Ld.

(Extracted from ¢ World Construction’—
May-June 1951).

13. UNFETTERED SELECTION

MR- Barnes, the British Minister of

Transport, said in the Parliament on
the 18th June 1951 that he was informing
the Edmonton Borough Council that he
would regard the requirement that candi-
dates (for the post of borough engineer) be
members of a trade union affiliated to the
Trades Union Congress as incompatible

with the conditions on which he made
Road ~ Fund  grants, particularly the
established principle that councils should
make their choice from as wide as possible
a field of candidates having appropriate
professional qualifications,

(From ¢ The Engineer '—June 22, 1:951.)

14. FINESSE IN PRESTRESSING

number of years ago, even a small

amount of prestress was thought to bhe
valuable. Therefore, ordinary steel was
used, with the result that the possible
prestress was so small that it was soon
lost through plastic flow of the concrete.
Then, high strength steel was introduced,
and prestressing went to the other extreme—
the higher the better. Now it is beginning

to be recognized that there is an optimum
prestress—in other words by varying the
amount of prestress the behaviour and the

safety margin of a prestressed member
can be pre-determined.

(From ¢ Engineering News- Record —July

5, 1951).

et () s

MILKING THE CLOUDS

Man’s efforts to make rain have had the ex
ected results,
near Reno, Nevada, submitted document g .

A rancher
8 to the state engincer’s office

claiming water in all clouds passing over his land: a
Q tand the Salt Lak
C;zty, Utah, Chamber of Commerce threatened suit against Nevada o;
the ground that Nevada had no right to “milk” clouds that would
normally drop their water on Utah’s mountain ranges.

(Engineering News- Record, January 15, 1948.)
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INTERNATIONAL CONFERE S OIL

MECHANICS AND FOUNDAL

“he Third International Conference on
Soil Mechanics and Foundation Engi-
neering will be held in Switzerland in
1953. The tentative dates are the 16th to
the 26th August 1953.

PARTICIPANTS.—The main partici-
pants of the Conference will be the mem-
bers of National Societies*, but all engi-
neers or groups of enginecrs interesteq in
soil mechanics and foundation engineering
will be welcome to participate in the
Conference. Such engincers, whether
practical engineers, research workers,.o‘r
teachers, may Tregister as guest-Particl-
pants and may Join in discussions by
previous arrangement with the National
Society.

PROGRAMME.—The first part of the
Confercnce, from the 16th to the 20th
August 1953, is to take place in Zurich
and includes the opening of the Conference,
eight, technical sessions of about two to
three hours each, lectures on general and
specific (Swiss) problems, one or two short
excursions, and daily visits to the soil
mechanics laboratory. From August 21 to
924 the Conference will conduct an excur-
sion through the Alps. The closing session
will take place in Lausanne on the 256th
August.

PAPLRS.-Only those Papers will be prin-
ted which—

(a) are & real contribution to knowledge
of the fundamental properties of

soils, or

(b) indicate new methods of application
of soil mechanics which have proved

satisfactory in practice, or

(¢) contain case records and measure-
ments in connection with a detailed
description of the soil, and include
comparisons between measurements
and calculations.

TECHNICAL SESSIONS.- The _titles
of the sections under which Papers will be

#Por India, the Indian National Sooiety of Boil
Road Barracks, New Delhi.
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d difensy

Lo (TS

SespihNo. 0&6 ‘%bj
| Theoty

and hypofhes@of gene-
ral character, god

_— classification, eering
3, \‘ ology.
%\ ™ Or'yae 111 igation (in-

ing compattion tests and
improvement of soil properties).
3 Field investigations, compac-
tion control, soil stabilization,
technique of field observations.
4 Tfoundations of buildings and
dams, bearing capacity, settle-
men' observations, regional

subsidences.
5 Piles and pile foundations,
settlement of pile foundations.
6 Roads and runways, airports

(flexible and rigid pavements
and their foundations).

7 Earth pressure, retaining walls,
earth tunnels, and pits.

3 Stability and deformation of
slopes and earth dams, research
on pore pressure measurements,
groundwater problems.

SUBMISSION OF PAPERS-AIll Papers
from members in India must first be sub-
mitted to the Secretary of the National
Society.® Preliminary selection of papers
will be made by the National Committee.
Final Selcction, however, rests with the
General Reporters.

SUBMISSION DATES. —'Lhree copies
of the summary (not exceeding 300 words)
of each proposed Paper should be submit-
ted to the National Society not later than
the 30th April 19 52.

Detailed information about the last date
for submitting complete Papers, the length
of Papers, sizes of figures and photographs
accompanying them, addresess of General
Reporters, etc., ete.,, my be had from the
Secretary of the ’,hklgt'}\ona,l Society.

———

Meehanics g abi g1 i
ios, u\d "Fuunrl.m(m Enginooring, Curzon
-t i

+
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() LABORATORY TEST SIEVES

MECHANICAL

WHEREVER much sieving has to be

done, the advantage of stacking the
sieves in tiers, pouring the material on to
the top sieve, and agitating them mechani-
cally, as compared with using each sieve
by hand separately, is obvious.

A machine has been developed by the
Western Region of British Railways for
use in all regions in soil size distribution
analyses. The machine is designed to
take up to eight 8-in. or six 12-in. dia-
meter sieves, together with cover and
bottom collecting pan, its important
features being simplicity of construction,
a minimum of moving parts, quick and
efficient action and cheapness. It has
been in operation for a year, and has
proved entirely satisfactory.

It is operated by a 37-volt, 160-watt
electric motor, of the type used for con-
rete vibrators. At either end of the motor
skaft is mounted an eccentric weight, the

VIBRATION

weights being out of phase with each
other by 90 deg. The speed of the motor
can be controlled. The eccentric weights
set up a compound vibration, the result of
which is to shake particles of a sample
round the sieves in a circular motion. The
sieves undergo a vertical and horizontal
motion, both simple harmonie, the maxi-
mum  amplitude being approximately
2'mm., and due to the effect of the phase
difference at the end of the motor shaft
arocking motion takes place in both the
vertical and horizontal planes. The results
at the end of 5 min. sieving differ negli-
g}bly from those achieved after 20 min.,
sieving differ negligibly from those
achieved after 20 min., and could not be
attained in less than 45 min. if manual

methods by a skilled operator were
followed.

(Eaxtracted from © Modern Transport’—
Nov. 17, 1951).

(1) CLIMBING SHUTTERING

A NOVEL DESIGN

THE shuttering for the main walls and the

sides of culverts comprises triangular
steel soldiers and plywood panels, both of
which are rotatable and are of a patented
design. IKach soldier, which is an isos-
celes triangle in shape, is made of five
double-channel 4-ft links (Nos. 1 to 5in
the Figure). each of which has a hinged
connection with adjoining links. At the
bottom of a wall concrete is placed to a
depth of 4 ft behind ordinary shuttering,
a bolt being embedded near the top of the
lift. For the next lift the soldiers are
placed so that the bolt projects through
link (4) and is secured to it by a plate,

link (4) being against the hardened
concrete. The shape of the soldier is
mamtained by the tie-rods Tl and T2,
adjustment of the length of which by turn-
b'uckles 'keeps link (5) in its proper posi-
tion. Link (5) is fixed to lean slightly
inwards so that small outward movement
1_1n(_~1er pressure of the wet concrete results
In it being vertical. A bolt fixed near

the top of the link (5) becomes embedded
in the concrete,

The panels comprise a steel-channel
frame on both faces of which plywood is
attached. The panels fit between the

26.
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DIAGRAM OF CLIMBING SHUTTERS.
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soldiers, which are at 4 ft 6 in. centres,
and are clamped in position by a short
length of angle extending across the outer
face of a soldier and overlapping the
panels on either side. The angle is held
against the soldier by wing-bolts screwed
into a plate behind the flanges of the
channels of the soldiers.

When it is nccessary to lift the shutte-
ring, the bolt through link (4) aqd the
panel clamps are removed and the tie-rods
relecased. Rotation about the hinges
between links (4) and (5) and links (1) and
(5) permits the soldier to take up the
position shown by broken lines in the
Figure without disturbing link (5), that is
(4) goes to (4a), (1) t_o (la)., (2 )to (2&), a,n.d
(3) to(3a), the soldier being helc{ in posi-
tion by the bolt through link (5). Link
(1a) is held in position by fixing the tie-
rods. The panels have vertical lugs at
each corner which engage pins on the
soldiers, so thateach panel can be rotated
about its upper lugs into position in the
lift above, where it is secured by clamps as
before. This process of removal and re-
erection in one operation is repeated for
subsequent lifts.

(Extracted from ‘Concrete & Cons-
tructional Engineering ’—N ovember
1951).

dii) EFFECT OF COARSE AGGREGATE ON‘
CONCRETE PAVEMENT PERFORMANCE

i surveys of concrete pavemex}ts
in sz‘éliz,‘:xz ha.vey established a definite
correlation of the coarse fbggregatg source
with the concrete durability. This paper
reports the results of performance surveys
of 12 projects, in which 15 sources of coarse
aggregate were used. In several mst;a.nces(i
more than one coarse aggregate was use
in a single project with all other fa,cf:tors
remaining constant. These projects form
excellent illustrations of the change ufl
performance with change in coarse O

aggrogate.

i tricted to
When the comparisons are res
single projects in which all factors except

se aggregate are identical, the perfor-
c:g:;ce rgrglgegs. are from slight D-line crack-
ing at five per cent of the transverse cracks
to severe D-lining at 80 per cent, from 2.1
to 7.2 blowups per mi. and from a trans-
verse crack interval of 18:2to 103.5 ft. In
these cases, the coarse aggregate is the
only possible cause of the variations in
performance sinee a difference in source of
the aggregate is the only variation between
the sections compared.

The results of the surveys substantiate
the conclusion that the coarse aggregate
is a major factor in the performance of

‘concrete pavements in this area. Dif-

# This paper was presented at the Thirtieth Annual Meeting of the Highway Research Board
8 p
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ferences in the prevalence of blowups and
D-line cracking and in the transverse crack
interval are attributed to the coarsc aggre-
gate used in the concrete.

The effcet of coarse aggregates on the
durability of concrete pavements in Indi-
ana has been recognized for a number of
years, and has been the subject of a large
amount of research and investigation,
hoth in the lahoratory and in the field.

The problem was first pointed out by
Woods, Sweet, and Shelburne in 1945,
when they reported the results of very ex-
tensive field performance surveys. All of
the concrete pavements built before 1935,
totalling more than 2,600 mlles, were in-
cluded 1n the survey. Statistical analyses
of the data collected showed a positive
correlation between the source of coarse
aggregate and the frequency of pavement
blowups. It was noted that the pavementy
that were the most susceptible to blowups
also showed the deterioration by D-line
cracking. No corrclation could be establi-
shed between the fine aggregates or the
cements and the pavement performance.

Although only ahout ten per cent of the
pavement milage surveyed was found to
have significantly bad performance, the
problem is one of considerable economic
importance. A later paper by Sweet and
Woods (1946) showed the correlation of soil
textures with the severity of D-line crack-
ing and blowups. The subgrade soil tex-
ture is a major factor in determining the
moisture conditions to which the pavement
is subjected.

An extensive laboratory research pro-
gramme has been underway for several
years to develop information and data
about the role of aggregates in conecrete
pavement durability.

Since the majority of the laboratory
tests were conducted on crushed stone
aggregates, the correlations of the test
results with field performance are chiefly
applicable to those materials. However

28
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either good or bad field performance may
be found with gravels as well as with crush-
ed stones, and current laboratory work is
being directed primarily toward gravels.

The results of field and laboratory

studies are very briefly summarized
below.

1. The standard acceptance tests for
aggregates are not adequate to differenti-
ate between the materials with good per-

formance records and those with poor
records.

2. Freezing and thawing of some
coarse aggregates, when saturated, is the
major factor in lack of durability of the
concrefe in which they are used. The pore
or void characteristics of these materials
determine their water absorption and
retention characteristics and, therefore,
their susceptibility to damage by freezing
and thawing. The topographic position
of the pavement and the nature of the
subgrade soil would influence the dura-
bility through their effect on the amount
of moisture availahle.

3. The fine aggregates and cements
have had little effect on the durability of
the concrete in field use.

4. The field performance records have
been correlated with: (a) laboratory
freezing and thawing tests of concrete in
which the aggregates are used, (b) the
absorption and degrec of saturation of the
aggregates under vacuum, and (¢) the
percentage of voids less than 000.5 mm. in
diameter in the aggregates.

5. The durability of concretc made
with inferior aggregates apparently may
be improved by : (a) the use of air enter-
tainment, (b) drying the aggregate before
use, (c) use of construction practices that
will aid in keeping the concrete dry, and
(d) restraint of expansion of the concrete
slabs.

(Highway Rescarch Abstracts, June 1951.)
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WEST BENGAL CIVIL WORKS BUDGET 1951—52

The following extracts pertaining to Civil Works Budget have been taken from
the Government of West Bengal Budget for the year 1951-52.

1

(In Lakhs of Rs)

Budget

i uals Revised
| Ac'ﬁuz;m‘ > Estimates Estimates
) 1949-50 1950-51 1951-52
I. Revenue (Civil Works).
1. Rents 4.46 5.00 5,09
ii. Tolls on Roads _ 1.75 i;g 1}’8;
iii. Recoveries of expendltare 4 Devel 1.30 . .
v Tr: > I 3 g K veliop-
iv: ,lm;l;ffé X;Lm Central Road De )2 5104 5106 309
v. Transfer from Capital Account of
grain purchase schemes of su_reharge
Jevied for improvement of village L2
roads in heavy procurement areas. 9.81 111,03 053
vi. Miscellaneous l?)g _.02 -,02
vii. Deduct — Refunds - . .
Total 70.24 113.91 04,23
II. Expenditure (Civil Works). ’.
i. Original Works 83.98 lgl-ig {';’(Y)gz
ii' Repairs 106.69 12;7’.0~ 27.00
iii. Esta.blisli)r{lentt li’(?)'é g;g 5:55
iv. Tools & Plants . .55
v. Grants-in-Aid 23.;4)% 26.%(’; 15,';}]
i. S nse .
v‘:: Dueir%c{opment Programme 34.47 6?8% e ?5;0}“
Total 26935 416.40 420.78
111, Expenditure (Communications only).
i, Original Works 54.47 92.79 105.95
ii. Repairs 52.93 74.98 68.90
o Total 107.40 167.77 174.85

iture of 55505 lakhé‘ has been provided
:+:0m to the above an expenditure of Rs 25¢ :
in the }Jrelu;i(égll%olﬂlg(;t (Outside Revenue) Account in 1951-52 against Rs 239.11 lakhs

in 1050-51 (revised estimates).

IV. Receipts from Roads.

1.75 1.78 1.7
i. Tolls on Roads
ili Receipts under Motor Vehicles Acts.  46.17 48.07 48.82
e Ty s tor Spirit Sales
Total 138.04 139.82 150.57

29
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A BRIEF REVIEW OF THE WEST BENGAL BUDGET
(with special reference to Civil Works)

HE total revenue receipts of West
Bengal for 1451—52 are estimated at
Rs 34.04.54 lakhs and revenue expendi-

ture at Rs 38.9 80,71 lakhs leaving at.

deficitof Rs 476 20 lakhs. The revised
estimates for 1950—51 indicate a slightly
bigger deficit of Rs. 498.72 lakhs with the
revenue receipts amounting to Rs 34,67.93
lakhs and expenditure to Rs 39,6665
lakhs. The budget estimates of revenue
and expenditure for 1951—52 are lower
than the revised estimates for 1950—51.

Revenue expenditure on Civil Works
for 1951—52 estimated at Rs 42078
lakhs forms 10.8 % of the total state
expenditure in the year, the correspend-
ing percentage for the previous year being

slightly  less ie. 10. 5 %  Revenue
Expenditure on communications (original
works and repairs) in 1951 —52 is estima-
ted at Rs 174.85 lakhs against Rs. 167.77
lakhs indicated in the revised estimates
for 1950-51. As a proportion of the total
state cxpenditure, the expenditure on
communications in the two years 1951-52
(Estimates) and 1950~51 (revised estimates)
forms 4.5 % and 4 2.% respectively.

Besides the expenditure charged to
revenue a capital expendiure of Rs 255,03
lakhs _is provided for communications in
the 1951-52 Budget. It forms 17.6% of
the total budgetted capital expenditure of

the State against27.49 in the previous
year.

— () att—

List of Approved Works on National Highways

S. No. Job No.

Name of work Amount Remaks

Rs

MADRAS

I. 510 MD 49

Providing a wearing surface to

Ramnad - Mandapam National

Highway No. 49.

9,81,000/-

BOMBAY

2. 512BM 8

Construction of a bridge over Dhol-

Dhara Khadi in mile 171/2 of

Bomby-Ahmedabad NH.

3. 513BM s

2,82,300/-

Land acquisition, fixing boundary

stones and constructing service
roads on the Kathor to Pardi
Section of the Bombay-Ahmeda-
bad National Highway. 54,600/ -

4. 514 BM 8

Land acquisition, fixing boundary

stones and constructing service
roads on the Kim junction to
Kharod Section of the Bombay-

Ahemdabad NH.

2,86,400/-

30
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Name of work

Amount

R Remarks.

S. No. Job No.
(Continued)

5. 515 BM 8

6. 516 BM 8

7. 519 BM 8

8. 522BM S8

9. 518 BR 31

10, 521 BR 28

11. 511 RS 42

12. 517 RS 6

13, 520 DLH 2

Land acquisition, fixing boundary
stones and constructing service
roads on the Kharod to Anklesh-
war section of the Bombay-
Ahmedabad National Highway.

Land acquisition, fixing boundary
stones and constructing service
roads on the Broach-Wareria
Section of the Bombay-Ahmedabad

NH.

Acquisition of land for the con-
struction of North approach
road to the Narmada Bridge at
Broach (N.H. No.8)

Improvements to the Palsara
Balesar-Kadodra lengths of
the Navsari-Kathor Section of
National Highway No. 8.

BIHAR

Providing pavement in flanks in
mile 48 of the Bihar-Bakhtiarpur
Road in the Distt. of Patna

(N.H. No 31).
Improvements to Muffarpur-Border-

Motihari-Sagauli Road.

ORISSA

Realignment of National Highway
No. 42 between Chowduar and
Nuapatna near Cuttack length
4% miles.

Construction of National Highway
No. 6 from Tangrapali to
Kalapara in the District of
Sambalpur, length 6.41 miles.

DELHI

Widening miles 6/0 to 10/2 of
Rohtak Road.

31

86,900/

2,56,000/-
13,000/

2,87,200/-

30,200/-
22,01,600/-

2,61,000/-
3,32,000/-

1,12,000/-
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List of Books added.to the Roads Organization Library
during November 1951

Publications
of Documents, U. S. Govt.
Office, Washington, 25, D. C.

7.

- Bulletin of the International Asso-

ciation of Road Congresses Bulletin
No. 128. (International Association
of Road Congresses, Paris) 3 Copies

50 Ans de Technique Reutiere Fran-
caise (Fifty Years of Highway Engi-
neering in France) - Special number
of ¢ Revue Generale des Routeset des
Aerodromes’ (Revue @encrale des
Routes at  Aerodromes, 91 Boverored
Bethiere Paris 7) '

. Journal of the Institute of Actuaries

Vol. LXXVI, Part IIi, No. 344,
(Cambridge University Press, Bentley
House, London, N. W. 1., 1951).

Manager of Publications, Dclhi.

. Statistical Abstract India, 1949, Vol

I {2 Copies)
Statistical Abstract India, 1949, Vol.
11, (2 Copies)

Progra_mme of Proceedings Part II-
Techx_ucal - Twenty-second Annual
Me_etmg of the Central Board of
Irrigation and Power (India, 1950,

3 Copies)

of the Superintendent
Printing

A bibliography of Highwa

) y Plan-
ning Reports - compiled in the Liby.
of the Bureau of Public Roads.

Quarterly Report of Revenues, Ex-
R;ntsescand Statistics - Class 1 .

otor Carriers of Property Budget
Bureaun No. 60-RO51. 3 (y2 Copigé.es)

Monthly Report of Reven
thi ues
Statistics Class I Motor Carr?el:g

of Passengers-Budget Bureau
; No.
60, RO49 1. (2 Copies)

10. Classified List and Distribution Re-

turn of Establishment corrected up-

to 1st Jany,, 1951, (Th
Press, Shillong) (The Assam Govt

11. Roads and Road Construction Year

Book and Directory 1950-51, (The

32

12,

13,

14,

15,

I:immer and Trinidad Lake Asphalt
69. Ltd., Stee] House, Tothill Street,
Westminster, London. S. W. 1)

Significance of Tests for Apshaltic
Materials-Bulletin No. 119, by Mar-
shall.Brown and Fred J. Benson.
(Agricultural and Mechanical College
of Texas, Texas Engincering Rxperi-
ment Station, Texas),
Te§ts of Admixtures for Concrete-
Misc. Publication No. 28, by, Stan-
ton Walker and Delmar L. Beloem
(Nathnal lcady  Mixed Conecrete
Association, 1325, 1. Street N. W.,
Washington 4, D,C., 1950)

T{le Industrial Economy of India.
(Employer’s Association, 15, Park
Street, Calcutta.) ’

Thirty-Seventh Annual Report of the
Country Roads Board for VYear
ended 30th June 1950, 1951-52.

(The G.rovernment Printer, Melbourne,
Victoria, 19)

The lnstitution of Civil Engineers,

Great George St. i
S Wi g , Westminster, London

16.

17.

British  Standards

Chartered Civil Engiceer, December
1950, Bulletin of the Institution of
Civil Engineers.

Full-scale Experiments in Road
Research with Special Rcference to
surface Dressings and Thin Carpets.

Session 1949-50, by Alfred Robert
Lee.

Insitution, 24,

Victoria Street, London, S W. 1,

18,

19.

B. S.. 1000 : Vol I Part I - Universal
Decimal Classification General
Introduction  Auxiliary  Tables,
Class O Generalities.

B. S. 1000: Vol. IT Part I- Universal
Decimal Classification-Clauses 50
General Works on pure Science,

51. Mathematics,

52. Astronomy, Geodesy,
53. Physics.

Transport-Communications Monthly Review

20.
. Decimal

21.

22.

23

24,

25,

26.

B.S. 1000: Vol. 2-Part 2-Universal
Classitication - Class 54

Chemistry.

B. S. 1000, Vol. 2 Part 3, Universal
Decimal Classification - clauses 55
Geology. Geophysics 56, Palaeouto-
logy 57-Biology, 58-Botany, 59-Zoo

logy

B S 1000 Vol. 4, Part 2- Universal
Decimal Classification, Clause 621.
3.Electrical Engineering.

B.S 1000 (669): 1949, Universal
Decimal Classification-669-Metall-

urgy.

C. A. 1. Structural Information
Series Nos. 1-7, 18-19, 21-24, and
26-27. (Bound in one cover) (The
Concrete Association of India, 83-84,
Queensway, New Delhi.)

Laboratory Design- National Rese-
arch Council Report on Design
construction and Experiment of
Laboratories, by H. S. Coleman.
(Reinhold Publishing Corporation, 330,
West 42nd Street, New York).

SKAYANNIS TABLES- System of
Tables for quick and accurate sol-
ving of any continuous Beam by
Athansios P. Skayannis. (2nd edition)
1949. (A. Skayannis, 56 Sokratous
Street, Athens, Greece )

John Wiley and Sons Inc, New
York.
27. Structural Theory by Hale Suther-

28.

29

30.

31.

land and Harry Lake Bowman (4th
edition.)

Some Theory of Sampling, by
William Edwards Deming.

Standard Methods of Analysis of
Iron, Steel and Ferro-Alloys. (The
United Steel Companies Ltd., Sheffield

1951).

Turn Controls in Urban Traffic.
Prepared by the Staff of the Eno
Foundations. (The Eno Foundations
for Highway Traffic Control, Sanga-
tuck, Connecticut, 1951.)

Portland Cement Concrete-Bulletin
No. 12. (R.C. De Hert). (Montana

32.

33.

34.

35.

36.

37.
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State College of Engineering Experi-
ment Station, Bozeman, Montana).

Rapid Sample Preparation Method
for Soil ~election in Earthwork
Construction Research Report No.
21, by Bob M. Gallaway. (Texas
Engineering Experiment Station. The
Texas A & M College System, College
Station, Texas).

Texas Engineering Experiment .
Station NEWS, Vol. 2, No |, March
1951. (lexas Engineering Experiment
Station, Texas).

The classification and Mechanical
Testing of Roadmaking Aggregates-
Reprint from the July, 1950 issue of
the Quarry Manager’s Journal.
(Paper read at a meeting of the Mid-
lands Branch of the Institute of
Quarring on June, 13th, 1950 by F. A.
Shergold (Times Printing Co., Ltd.,
Mexborough).

Prestressed Concrete Bridges, A
paper presented at a meeting held
at the Institution of Structural
Engineers, by A.J. Harris. at 5-30
P. M. on Friday, 1-12-50. (The Insti-
tution of Highway Engineers, 11,
Upper Belgrave Street, London,
S.W. L)

The Predetermination of Water
Requirement and Optimum Grading
under Various Conditions - Building
Research Studies No. 3. by Nills M.
Plum. (The Danish National Institute
of Building Research, Copenhagen,
1950).

Proceedings of the Meeting of the
Board of Communications, Madras
held on the 20th April, 1951. (The
Supds., Govt. Press, Madras, 1951.)

Publications of the H. M. Stationery
Office, London. ‘ :

38.

39.

40.

33

Offences Relating to motor Vehicles
by J. Chuter Ede.

Granolithic Concrete Floors- Buil-
ding Research Station Digest No.
24, November 1950-(Reprinted 1951.)

‘The Selection of Clay Building
Bricks - Building Station Digest No,
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24, December 1950-(Reprinted March

1951).

41. Aerated Concrete-Part I - Building
Station Digest No. 28-March 1951.

42. Bitumen - Fiillstoff-gemische Die
Bedeutung Von Fiillstoffen fiirdeu
Aufbau bituminoser Massen wund
deren Bestanddigkeit by Dr. Anton
W. Rick Rerotender, Chemiker, Bad
Godesberg. (Stra - Ben Und Tieffau -

Verlags gesellschaft m. b. h., Berlin
Pankow.)

43. Prestressed Concrete and the Defence
Programme - Prestressed Concrete
Development Group. (Cement & Con-
crete - Association, 52, Grosvenor
Gardens, London, S. W. 1)

The Institution of Engineers (India,)
Hyderabad Centre, Hyderabad.

44. Experimental Investigations regar-
ding the Nature of Flow in the
Arched Vents of Deep Submersible
Bridges during Flocds. - A lecture
delivered at the 3rd Annual Session
of the Institution of Engineers
{India) Hyderabad Centre on
15-12-1940, by Dr. 8. P. Raju.

45. Recent Researches regarding Design
of some Hydraulic Structures- A
Lecture, by Dr. S, P. Raju

46. Report on Experimental Invest-
gations regarding Causeways with
Special Reference to Causeways wi
Pipe Vents on Sand Foundations,
‘by Dr.S. P. Raju (The Hydraulic
Laboratory, Osmania Engineering
College, Hyderabad).

Publications of the Government Press,

Hyderabad, Deccan.

47. Hyderabad Engineering Research
Laboratories Annual Repert for
1948 - Research Publication by Dr.
S. P. Raju.

January 1962

48. Hyderabad Engineering Research
Laboratories Annual Report (Tech-
nical) for 1949 by Dr. S. P. Raju.

49 Effects of Causeways (or Submersi-
ble Bridges on the Regime of

f(ivers) by Dr. 8. P. Raju. (Cyclosty-
ed).

50. Report on the Testing of Soils for
Research Filling of Bhemanpali
Tank (Na'goda Distt) by Dr. S. P.
Raju -(Typed).

Publications of the Automotive Safety

Foundation, 700 Hill Building, Washing-
ton, 6,D. C.

51. An Engineering Study of Ohio’s
Highways, Roads and Street- A
Report.

52. Summary of Principal findings and
recommendation of the Engineering
and management studies of Ohio’s
Highways Roads and Streets.

Publications of the International
Meehanite Metal Co., td., 66, Victoria
Street, London.

53. Better Castings- Bulletin B. 3.

54. The Specification of Meehanite
Metal.

55. Prestressed Concrete by Gustav
Magnel, 2nd edition. (Concrete Publi-
cations Ltd., 14, Dartmouth London,
S. W. 1.1950.)

56. Report of the Finalising Committee

with the Report of the Hindustani

Shorthand and Hindi Typewriter

Standardization Committee, (Parlia-

ment Secretariat, New Delhi)

57. Structural Engineers Handbook by
Milos, Ketchum. McGraw Hill Book
Company, Inc., New York). 2 copies.

D ] .
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© RUSTON-BUCYRUS & BUCYRUS ERIE
EXCAVATORS
The most versatile machine for shallow
digging on roads, road grading a“f] wide-
ning and culvert or bridge excavations.

ELING - BARFORD
© BTESEL SHUTTLE DUMPERS

The 4% cubic yard mode), capable of ope-
yating under the most adverse off-the-road
conditions, it is an ideal machine for all
short-haul transport with its patent rever-
sible steering and power assisted lipping
for specdy operation.

The heavy duty type S.C,designed to meet
the need for a specialist unit, more heavily
constructed than the lorry for thelonger
transport of rock and other materials, It
is huilt to work continuously under the
most difficult conditions of surface and
gradient and to withstand the heavy
impact of rock directly discharged from
excavators. Like the 43 cubic yard Shuttle
Dumper it is fitted with patent reversible
steering and quick tipping gear.

LING - BARFORD VIBRATORY
° é(\),ﬁCRETE FINISHERS

The ideal machiune for speedy construction
of modern concrete roads. It is designed
to compact and [inish concrete mixes ol
low water and sand content giving maxi-
mum strength and economy in cement.

Please write to us for descriptive
literature,

Sold and serviced by

GREAVES COTTON & CO.LTD.

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

Plense montion this journal whap replying to advertisements,
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GANNON, DUNKERLEY & (O., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

D

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

Drainage Schemes, Sanitary Installations etc. . . .

D

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

Telephone: 88316. ‘ Telegrams: *“ VITOPUS’, Madras.
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REMEMBER f2%70
STONE

BLACKSTONE! wuateriaLs

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 handling 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 C0., LTD

(INCORPORATED IN ENGLAND)
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY 27.
Telephone: 41077

Telegrams: )JARRAH
Branches and Agents throughout the World.

Please mention this journal when replying to advertisements,

*

® STONE CHIPS: For all types of reinforced concrete works,

precast concrete jobs, hollow and solid

blocks, etc.

® STONE METAL: For everlasting roads, runways, rail tracks,

etc.

@ STONE SETTS: For permanent godown floorings, roads, etc.

STONE SAND:  For damp-proof plastering and joining. A
* unique material for hollow blocks.

Associated with the PAKUR QUARRY ?WNER-Z ASSOCtI:;I'CI:::n tl:’:
BLACKSTONE is helping the country in soli c'co::hs tion o
ermanent highways, bridges, homes, dam.s an. other "
' iocts. BLACKSTONE'S one and only aim is .to standardise
:r::lle;al;e available only the best in stone materials.

BLACKSTONE PRODUCTS LTD.

59 . 60 Strand Road, Calcutta 6.

Phone: B.B. 2252
Grams: ‘“BLAPROLD *’

Please mention this journal when replying to advertisements.
e
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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-
RAILWAYS, ING BY DREDGING AND UNDER
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.
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Wish
All our Indentors and Friends
A
Happy and Prosperous Year,

Stock of Asphalt
“HOTFIX ”

and
Bitumen Emulsion

“ COLFIX”

To meet your requirements.

McLEOD & CO., LTD.,
3, Netaji Subhas Road, CALCUTTA.,

Please mention this journal when replying to advertisements,

WARSOP

ROCK DRILL

ROAD & QUARRY PLANTS

The fuil sange of Pegson machi-

nes includes:

1. Jaw Crushers & Granulators

2. Gyratory Crushers

3. Vibrating & Rotary Screens

4. Complete Crushing & Screea-
ing plants, capacity from 3 to
400 tons per hour, -

Apply for detasls to :—

Garlicks Co.Ltd.

> E N G I N E E R S 2

JACOB CIRCLE, BOMBAY I

The most modern

self-contained One

Man power-tool for

. Stone Quarrying

. Surface Mining
Prospecting-

. Trenching for power,
water & sewage lines

. Breaking concrete &
general demoliion

BENFORD

CONCRETE MIXERS

(< ] e GO D)

Mixers from 8 c.ft. max,
input and 3} ¢.ft. max. out.
gut to 10 cft. input and

c.ft. output—with Diesel,
Kerosene, Petrol or Elects
ric drives—available from
StOCkn 4

Branch Offices :—

P. O. Box 168, NEW DELHI -

26, Errabalu Chetty St.,
G. T. MADRAS

Cox St., COIMBATORE,
]

SISTA'S—G-15-8,

Ploass mention this journal When Teplying to adveriisements,
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Z
Let your Homes and OFffi — ?
be Bri an ) fices 2 A hot favourite of heavy transport operators, Leyland vehicles
e Brightened with 2 are now bullt in lndia by Ashok Motors Ltd., at their Ennore
é ‘Works, Madras. Renowned throughout the world for quality:
% fue) economy, low maintenance costs and long service, Leyland
,% Goods and Passenger vehicles are unrivalled for efficient
Z performance.
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ASHOK MOTORS LTD., P. B. NO. 1825, MADRAS 1.

, Calcutta @ Automotive Manulacturers Led., Kurla, Bombay
secunderabad (Deccan), @ Pasrey Lal & Sons, Ltd., Queent-
Madrss 2. @ India Garage, §¢. Mark’s Rd., Bangalore.
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James Fintsy & Co. Ltd., 3, Notaji Subhas Rd.
@ Automotive Manulacturers Ltd,, Kingsway,

They are k
nown for their
way, Now Deiti, @ V.5.T. Mators, Led., Mount Rd.,

Quality & Brilliance,
AVAILABLE EVERYWHERE

THE MYSORE LAMP WORKS LIM
{ iTED
- MALLESWARAM 3 BANGALORE 3
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Meke fob youde
DRAINAGE ALLOCATION

lere is a sure way to save money on small
bridges, culverts and other drainage structures.
Just specify ARMCO MULTI-PLATE Pipe, Axches
and PIPE-ARCHES.

The precurved, corrugated metal plates are light
in weight and easy to handle. Unskilled labour
quickly bolts them into sturdy, long-lasting struc-
tures. Only a few simple hand tools are needed.

vour completed MULTI-PLATE structure will re-
quire practically no maintenance. And if condi-
tions change, MULTI-PLATE can always be exten-
ded, or if necessary, completely dismantled and
re-erecled at another location without loss of

material,

2

A LeTourneau product

ARMCO MULTI-PLATE is especially economical

= 7”[4@ VAHOPPER | |
to transport. Individual sections nest into small,

compact bundles, Write for complete data,

The ideal Bot ; .
) to Dump Hauling unit for the Earthmoving industry. Special features:

Turns 900 ej o A
Tou(:n:ltr:rr snfie. Clamshell type ejection ; Finger-tip controls. - —
u - . g [
Ao pull prime-mover interchangeable with Tournarocker I \ - ARMCO "'\7 INDIA LTD.

(Rear Dump Rock Haul .
i
uling unit) Scraper or Crane. 21, ESPLANADE MANSIONS
CALCUTTA.

N iy
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PUBLIG .. ...
OF THE

INDIAN ROADS CONGRESS

A limited number of copies of the following

publications are available for sale.
Price

Publications. inclusive of postage, etc.
Rs. A. p.

Volume IIT—Lucknow 1937

Volume IX-Part 4—October 1945
Volume IX-—Bound—Madras 1945 T |
Volume X—Part 1-—December 1945

Yolume X—-Part 4—August 1946

Volume XI—Part 4—-May 1947
Volume XI-—Bound . e PR |
Volume XII—Part 1-—September 1947
Volume XII—Part 2—January 1948
Volume XII—Part 3—April 1948
Volume XII—Part 4—March 1948
Volume XII—Part 5—September 1948
Volume XIT1I-—Part 1—December 1948
Volume XITI—Part 2—January 1949
Volume XIIT—Part 3—January 1949
Volume XIIT—Part 4—July 1949
Volume XIV—Part 1—September 1949
Volume XIV—Part 2—December 1949
Volume XIV-—Part 3—December 1949
Volume XIV—Part 4-—July 1950
Volume XIV—Bound

Volume XV—Part 1—August 1950
Volume XV-—Part 2—November 1950
Volume XV—Part 3—January 1951
Volume XV-—Part 4—August 1951
Road Research Bulletin No. 1

I. R. C. Standard Specifications and Code of Practice for Road Bridges
in India (1937)

Proceedings of the Chief Engineers’ Conference at Nagpur on the
Post-war Road Development in India .

vde XYY
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Copies can be had from the Secretary,

INDIAN ROADS CONGRESS,

JAMNAGAR HOUSE, SHAHJAHAN ROAD,
NEW DELHI-2.

e—————

intedby K. S. Krishnan at The Progressive Printers, 17, Coral Merchant Street, Madras 1, &
gduglﬂnd p);bﬁghed bry‘ J. M. Trehai» Hony. Secretary, Inéian Roads Congress, Jamnagar House,
Shahjahan Road, New Delhi-2—3,000.
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